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EXECUTIVE SUMMARY 
Background 
This project explored the importance of biosecurity risk management across the NSW aquaculture industry, identified a 
range of actions farmers have implemented to manage biosecurity risks, unpacked the different influences that impact 
on their biosecurity decision-making, and provided an opportunity for farmers to express what future support DPI can 
provide to help realise ambitions related to biosecurity preparedness and resilience.  

These insights were collected through a mixed methods approach, where we first conducted a small number of 
interviews with aquaculture farmers to gain an in-depth understanding on selected biosecurity topics, influences and 
experiences. This was followed by a survey distributed to a broader sample of aquaculture farmers. 

Importance and confidence in biosecurity risk management 
Based on the results described in this report, most farmers rated biosecurity risk management as very important to their 
business decision-making. However, many felt they had more control over the “preparation” side of biosecurity risk 
management compared to the “resilience” side, which requires other farmers, stakeholders and government authorities 
to be working together.  

Results from the survey revealed that less than half of respondents felt prepared to avoid or respond to biosecurity 
events, which might reflect the low level of control many farmers felt when it comes to biosecurity risk management. 

Biosecurity risk management actions 
The most frequently mentioned biosecurity risk management actions that farmers have implemented involved strict 
procedures for sourcing and moving stock, as well as regular inspections, testing and data collection. Other frequently 
mentioned actions included contacting DPI with biosecurity concerns/questions, on-site visitor and staff management 
(specifically for finfish operations), and various maintenance activities to ensure stock remain healthy.  

Less frequently mentioned actions included developing a biosecurity plan, establishing quarantine sites in case there is 
an outbreak, regular equipment cleaning (or having dedicated equipment for specific sites), and pest/vermin control.  

Motivations 
When farmers were asked what factors motivated them to implement biosecurity risk management actions, most 
research participants connected such actions to reducing risks to the business. Other strong motivations included 
reducing impacts to the environment and human health and protecting other farmers and local communities from aquatic 
disease incursions.  

Enablers and barriers 
Key enablers for implementing biosecurity risk management actions included the size of the business (e.g., being large 
enough to have some financial capacity to implement biosecurity best practices and being able to quarantine sites during 
a disease outbreak), having multiple sources of income, positive interactions/support from DPI (noting other sources of 
positive influence included the NSW Food Authority and other farmers willing to share their expertise), existing 
knowledge of aquatic biosecurity (noting that survey respondents only indicated a moderate level of knowledge when it 
comes to biosecurity risk management), and in the case of oyster farmers, having access to disease checked/resistant 
stock.  

Key barriers included small business size (meaning they don’t have the resources to implement best practice biosecurity 
actions), less supportive interactions with DPI, a lack of hatcheries and transport protocols, the behaviour of other 
farmers and waterway users, a lack of supporting resources for developing biosecurity plans, and external events (floods 
and bushfires) that can impact water quality and stock health. 
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Future support 
Research participants believed there is an opportunity for DPI to produce checklists and tips to remind farmers of their 
obligations, reduce the fear among farmers about the potential consequences of contacting DPI, provide greater access 
to biosecurity science/research, and improvements to stakeholder consultation and extension activities.  

In terms of preferred communication channels, text messages and newsletters were the most desired delivery 
mechanism among survey respondents, followed by face-to-face events.  

Beyond these industry engagement activities, other sources of support included financial assistance following disease 
incursions, more testing and research (e.g., updating the biosecurity risk levels of waterways; background research on 
new aquaculture species, trigger events, existing pests), access and development of disease-resistant/hatchery stock, 
greater biosecurity compliance enforcement, expanded engagement with other waterway stakeholders (e.g., councils, 
recreational boating groups, local land services, catchment management authorities, water authorities, housing 
developers), protocols for stock transport, and resources to support the development of biosecurity plans.  

About half of the survey respondents did not have a biosecurity plan, but most intended to develop one in the next five 
years. To this end, respondents saw value in having templates (with DPI protocol integration and with a focus on specific 
species) as helpful resources to achieve this task (in addition to general assistance and feedback). 

Recommendations 
Reflecting on the results described in this report, including the opinions expressed by stakeholders at a workshop 
presentation of the findings, we have developed the following list of actionable and applied recommendations that DPI 
could consider to better engage farmers on biosecurity risk management: 

Short-term recommendations Details 

1. Review and prioritise biosecurity 
risk management actions of 
aquaculture farmers  

• Interviewees recounted a number of biosecurity risk management actions they 
have implemented.  

• DPI could review these actions to determine which ones are likely to have the 
greatest impact on preventing disease incursions and have high likelihood of 
uptake by farmers.  

• These priority actions could then be a particular focus of future engagement efforts. 

2. Adapt and roll-out the survey at 
times that will yield greater 
response rates  

• Given the low response rate to the survey, DPI should consider rolling out the 
survey at times where they believe a higher response rate could be achieved. 

• This might include distributing the survey at future conferences or networking 
events. 

• A higher response rate will produce more representative insights across the 
industry, allow comparisons across sectors and locations, and track the impact of 
engagement efforts and DPI activities. 

• The survey measures should be part of a broader monitoring and evaluation 
framework that DPI is developing with BehaviourWorks Australia on engaging 
farmers in biosecurity risk management. 

3. Run extension events with NSW 
aquaculture farmers 

• Extension events should aim to foster relationship building between DPI and 
farmers, present opportunities to share the latest science and research (including 
laboratory and equipment displays), highlight business case studies (e.g., of 
successful response and business outcomes following the reporting of biosecurity 
events), and recognise industry leaders (both small and large) through industry 
awards. 

• The events should present networking opportunities with other stakeholders that 
directly or indirectly impact on biosecurity outcomes (e.g., NSW Food Authority, 
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local councils, local land services, catchment management authorities, recreational 
waterway user groups, developers).  

• Such events should aim to build the knowledge and capability of farmers, and take 
advantage of identified influential sources of information (e.g., DPI, other farmers, 
the NSW Food Authority, OceanWatch) 

• The events represent an important response to the survey finding that less than 
half of the farmers feel prepared to avoid or respond to disease incursions, and 
only have moderate levels of knowledge when it comes to biosecurity risk 
management.  

• The events could be coordinated with the NSW Farmers Association and 
OceanWatch, who have resources to do extension. Examples of extension events 
could include field days, roadshows, conferences with farmers etc.  

4. Produce concise checklists and 
tips to remind farmers of their 
biosecurity obligations. 

• In producing these checklists/tips, there is the opportunity to tap into the multiple 
motivations expressed by research participants (e.g., reducing business risk; 
avoiding impacts to the environment, human health and other farmers), while also 
addressing the fear factor expressed by many research participants (e.g., through 
case studies that demonstrate positive business outcomes from contacting DPI).  

• These and other communications can also be reviewed through a behavioural 
science and design lens using evidence-based principles that are known to 
increase responses to written communications, while also improving overall user-
friendliness in how information is presented to the industry. 

• There was a preference for communications to be delivered via text messages and 
newsletters (in addition to in-person events) 

• Improving communications with farmers might assist in increasing current levels of 
knowledge and feelings related to “being prepared”. 

Medium-term recommendations Details 

5. Interrogate accounts of positive 
interactions with DPI and how 
they can be applied elsewhere 

• Interviewees recounted both positive and negative interactions with DPI staff when 
it comes to biosecurity risk management.  

• There is an opportunity to interrogate “what works” in relation to these positive 
interactions and apply these insights elsewhere.  

• This can assist in reducing the “fear factor” that many farmers felt when thinking 
about contacting DPI. 

6. Provide resources to support the 
development of biosecurity plans 

• If DPI believes biosecurity plans are a key tool for the future, then more resources 
and support are required (to convert those intending to develop a plan over the next 
five years to actually producing and using one).  

• Examples of support include running workshops on how to write a biosecurity plan 
(where farmers walk away with a draft plan), the development of species-specific 
biosecurity plan templates, and using IT systems that can assist with the automated 
populating of sections of the plan.  

• The value of the plan could be augmented through the integration of DPI transport 
protocol requirements, as well as procedures to conduct regular self-audits (as a 
means of sharing the compliance responsibility for biosecurity risk management).  

• Such integrations could assist in avoiding the situation where plans just “sit on a 
shelf” following their development. 

Longer-term / resource intensive 
recommendations Details 

7. Review evidence from other 
jurisdictions about “what works” 
when it comes to engaging 

• It is anticipated that significant research exists from other jurisdictions, contexts 
(e.g., aquatic, terrestrial) and countries about effective strategies to engage farmers 
on biosecurity. 
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farmers on biosecurity risk 
management. 

• There is an opportunity to synthesise these learnings and determine their 
applicability to the NSW aquaculture context. 

• The evidence review would typically focus on peer-reviewed research literature, 
complemented by “on the ground” insights from expert practitioners. 

8. Future investments and 
investigations into hatcheries, 
research, financial support, 
protocols, and compliance 
inspections 

 

• While the focus of the previous recommendations leans towards more immediate 
and actionable pathways, research participants identified other DPI support 
activities that would require a future investment of resources. 

• These include supporting biosecure hatchery production and stock; conducting 
research on trigger events, emerging aquaculture species and updating the 
biosecurity risk status of waterways; financial support for farmers following disease 
incursions; the development of protocols (especially for interstate transport of 
stock); and more compliance inspections to ensure farmers and other stakeholders 
are meeting their biosecurity obligations. 
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1. BACKGROUND 
Aquaculture in NSW is a growing industry. It contributes $80-90 million to the NSW economy and provides over 1700 full 
and part time jobs in regional areas.  

The industry is made up of over 400 permit holders, representing a mixture of intensive and extensive land and water-
based businesses and hatcheries operating in fresh, estuarine and marine waters. 

The NSW Department of Primary Industries (DPI) is actively working with industry, the community and other agencies to 
ensure aquaculture develops in a sustainable manner – both environmentally, economically and socially. A key part of 
this engagement is to promote biosecurity preparedness and resilience so that aquaculture businesses can plan for, 
respond and recover from emergency biosecurity events. Poor biosecurity can allow diseases to enter one operation and 
spread, infecting animals across multiple operations and causing loss of stock, money and reputation.  

While NSW aquaculture businesses are at increasing risk of biosecurity threats, the willingness for industry participants 
to prepare, respond and recover is variable, resulting in some businesses leaving the sector following a disease 
outbreak due to a lack of preparation and resilience. DPI is therefore embarking on a program of work to improve 
linkages with NSW aquaculture industries and to promote biosecurity preparedness and resilience so that they can 
prepare for, respond and recover from emergency biosecurity events. Key outcomes of the work include short-term 
changes in awareness (e.g., the industry understands the benefits of biosecurity planning), medium-term changes in 
behaviour (e.g., the development and implementation of biosecurity plans), and long-term changes in the current state 
(e.g., the NSW aquaculture industry has built resilience and is able to respond effectively to biosecurity threats).  

To achieve these outcomes, DPI is planning to develop a range of biosecurity planning, preparedness and engagement 
resources, including an aquatic biosecurity resilience toolkit, a communication plan, and a biosecurity preparedness 
“map” for easy reference by industry. However, DPI also recognises that in order for these resources to be effective, 
there is a need to have an evidence-informed understanding of the NSW aquaculture industries they are targeting. 
Without this knowledge, there is a risk that programs or tools are designed that have little persuasive appeal to the 
intended audience (e.g., because they don’t directly respond to the drivers and barriers of businesses), resulting in the 
inefficient use of time and resources, and outcomes that are unintended or less than expected.  

To assist with this task, DPI engaged Monash University to conduct audience research with the NSW aquaculture 
industry that aims to understand their decisions, influences, actions and experiences when it comes to biosecurity risk 
preparedness and resilience (which we have simplified, in consultation with DPI, as “biosecurity risk management”). The 
project was guided by the following objectives: 

1. Explore how NSW aquaculture farmers understand and prioritise biosecurity risk management. 
2. Identify the actions that farmers have implemented in relation to biosecurity risk management. 
3. Explore the drivers and barriers that influence biosecurity risk management. 
4. Identify opportunities for DPI to support and engage farmers on biosecurity risk management. 

Outcomes from this social research will be used by DPI and other relevant stakeholders to better communicate and 
engage with the NSW aquaculture industry to increase biosecurity risk preparedness and resilience, based on a more in-
depth and evidence-informed understanding of their actions, influences and experiences. 

2. METHOD 
To achieve the objectives of the project, we adopted a mixed methods approach, where we first conducted a small 
number of interviews with aquaculture farmers to first gain an in-depth understanding on selected biosecurity topics, 
influences and experiences. This was followed by a survey distributed to a broader sample of aquaculture farmers to 
gain more representative insights across the industry. 
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2.1 Interviews 

Given the anticipated complexity of the issues related to biosecurity risk management, an exploratory qualitative phase 
of research was initially undertaken, so that a rich and in-depth understanding of the issues could be achieved. This 
involved a series of semi-structured interviews with NSW aquaculture businesses.  

An interview guide was developed and revised over several iterations in collaboration with DPI (Appendix 1), and formed 
part of a Monash University ethics application (Project number 29044) that guided the overall research. Following the 
first three farmer interviews, some minor amendments were made to the interview guide to improve the conversation 
flow and focus. The questions focused broadly on:  

• Background about the business and the importance of biosecurity risk management in the farm context. 
• Farmers’ actions in relation to biosecurity risk management and the influences underlying them. 
• Support farmers draw on or wish for from DPI in relation to biosecurity risk management. 

Recognising that people experience and interpret actions, events, and challenges differently, multiple interpretations 
from a range of farmers across NSW were sought until saturation of broad recurring themes was reached. Based on 
discussions with DPI, interviewee recruitment focused predominantly on estuarine operations farming oysters (Sydney 
Rock, Pacific) and land-based operations farming finfish (e.g., silver perch, Murray cod, barramundi). Contact details of 
potential interviewees were provided by DPI, who had previously contacted the farmers and informed them about the 
project and asked if they were interested in participating in an interview.  

A total of 21 farmers were interviewed. The sample of farmers was not intended to be representative, as the focus of the 
interviews was to obtain a rich and in-depth understanding of farmer experiences and opinions related to biosecurity risk 
preparedness and resilience. Interviews were conducted over the phone and were designed to last between 30 and 45 
minutes1. They were recorded if permission was granted by the interviewees. Interviews were transcribed and then 
imported into the qualitative data analysis software package NVivo to identify patterns of meaning across the interviews 
that provided insights related to the research objectives. Patterns were identified through an inductive process of data 
familiarisation, data coding, theme development and revision, where codes and themes were directed by the content of 
the interviews (Braun & Clarke, 2006).  

2.2 Survey 

Following the in-depth insights gathered from the interviews, we worked with DPI to develop an online questionnaire to 
be administered to a broader cross-section of NSW aquaculture farmers (Appendix 2). The questions followed the same 
structure as the interviews but included additional questions around how farmers would like to receive information on 
biosecurity risk management topics, as well as whether they had a biosecurity plan (or planned to develop one, and what 
resources would be helpful to support this).  

Some formative testing of the survey revealed concerns around its length, which were particularly important to address 
given that it was anticipated that farmers would be completing the survey on their phones. The decision was therefore 
made to remove questions around what biosecurity management actions farmers had implemented. The interviews 
revealed a broad range of potential actions (which are detailed in this report), but to list them in a survey would have 
been problematic. We also went through a process of categorising the behaviours into groups, but because the 
groupings were broad, we expected survey respondents would have ticked them all, providing little variation in the 
responses. While an alternative approach would have been to select a smaller number of actions that were of particular 
interest, DPI was not in the position to nominate what those actions might be. We also removed questions around 
“enablers and barriers” to biosecurity risk management, as these insights would instead be represented in responses 
related to potential “future support” from DPI. 

 

1 The original plan was to conduct some interviews on-site. However, due to Covid-19 restrictions and border closures, all interviews 
were carried out over the phone. 
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The survey was uploaded to the Qualtrics online platform, and following some pre-testing, we created a survey link for 
distribution by DPI to NSW aquaculture farmers based on an existing database of contact details. This initially involved 
two rounds of text messages with the survey link (10 and 21 November 2021) to 398 NSW aquaculture farmers. Follow-
up emails (188) and phone calls (109) were then undertaken to boost response rates. A total of 49 respondents 
completed the survey. Feedback from DPI on the low response rate revealed that another biosecurity survey had been 
released around the same time (which it was not initially aware of), which might have caused some confusion among 
farmers. Other factors impacting the response rate included out-of-date contact details, as well as the timing of the 
survey, which coincided with several other competing priorities during the November-December period, including a 
disease (QX) outbreak that occurred between the interviews and the survey period. 

The survey responses were imported and analysed using SPSS. Given the small sample, we were unable to conduct a 
segmentation analysis or comparison across different sectors or locations within the NSW aquaculture industry when it 
comes to biosecurity risk management. Instead, the responses have been aggregated to provide some overall insights 
to the questions asked in the survey.  

2.3 Results workshop 

A two-hour Microsoft Teams meeting was held on 14 December 2021. A total of 14 people participated in the meeting, 
mostly from DPI, but also included representatives from OceanWatch and the research team. The workshop involved a 
presentation of the key project findings, followed by a breakout room session where the implications of the research 
were discussed. Notes from the breakout room discussions were captured by three facilitators and later shared with the 
research team. 

3. RESULTS: INTERVIEWS 
In this section, we summarise the main themes that emerged from the interviews. In presenting these themes, we have 
provided direct quotes that typify the opinions and language of the interviewees when answering the questions. This 
reduces the risk of inaccurate paraphrasing that might undermine the meaning of the insights provided.  

Where relevant, we have drawn attention to some insights gathered from specific questions according to sector – 
Mollusc (oysters, mussels), crustacean (prawns, yabbies), finfish – in recognition of the different contexts within which 
they operate and the different actions they have implemented in relation to biosecurity risk management. Where there 
were no discernible differences in the themes, we have not made this distinction.  

Finally, when reviewing the results from the interviews, it is important to acknowledge that qualitative research of this 
nature, where a non-representative sample is used (often to complement more representative insights gathered from 
survey research), can run the risk of self-selection bias skewing the results, as participants are free to decide whether 
they want to contribute (or not) to the research and might already be somewhat engaged in the topic of interest. 

3.1 Background of interviewees 

Of the 21 farmers we interviewed, eleven farmed molluscs (mainly oysters), eight farmed finfish species, while the 
remaining two farmed crustaceans. Oyster farmers included those that farmed Pacific or Sydney Rock oysters (some 
had a mixture of both), while finfish operations farmed species like Silver Perch, Murray Cod and Barramundi. Most 
interviewees were owner-managers of the business and had been operating between three and 50 years (the average 
was around 20 years, with some representing the latest generation of farmers in their family). While the number of 
employees (including both full and part-time) ranged from one to 60, the most common response was a team of four to 
six employees. Interviewees were located across most of NSW, with an even split operating at single versus multiple 
locations, with most focussing on farming individual species. Finally, some interviewees mentioned incorporating 
hatchery components within their operations, while others referred to secondary income sources (e.g., farm tours, 
restaurants, other business enterprises). 

A more detailed and numerical profile of project participants will be reported in the survey phase of this research. 



 

10 
 

3.2 Understanding of biosecurity risk preparedness and resilience 

One of the first questions we asked interviewees was their understanding of “biosecurity risk preparedness and 
resilience”, as we were conscious that language like this can mean different things to different people. 

Overall, interviewees had a good understanding of biosecurity preparedness and resilience, with their explanations being 
largely consistent with the definition provided by DPI that we would use for the remainder of the interview (“Biosecurity 
preparedness and resilience has three main components: It's about actively working to prevent a pest or disease 
incursion. It's also about preparing to respond to a biosecurity event and related to that to have the ability to recover from 
a biosecurity event. So, it's about prevention, preparing a response and the ability to recover.”). Some put more priority 
on preparedness than resilience. One explanation for this is that “resilience” is an outcome from being “prepared”. 
Another explanation is that interviewees felt they had more control over being prepared, as resilience was dependent on 
other stakeholders and the  broader system. This will be explored further in a later section. 

We can’t become resilient on our own, we need the input of industry; our industry body to be working on our behalf. 
So maybe that’s not very clear in that word [resilience], because we can’t solely become resilient to address the 
biosecurity risks we face … We can’t affect that resilience [on our own]. It’s got to come from the industry. And it’s got 
to come from the umpires in our industry – Food Safety and DPI.  

 

Some examples of the language associated with being prepared included having a biosecurity plan, stock transport 
protocols, conducting regular inspections of stock, knowing what to look out for in terms of potential disease, have 
chemicals and equipment on hand in case of an outbreak, constant vigilance, having fast growing/disease resistant 
stock, on-site people management, water quality testing, operational maintenance and improvements, and keeping in 
contact and/or submitting reports to DPI. In the context of resilience, the focus was more about being able to stay in 
business and recover following an outbreak. Examples related to resilience therefore included considerations like having 
a secondary source of income, being able to quarantine parts of the business that have been impacted by an outbreak, 
and growing different species in case outbreaks only impact one species. 

Being prepared means having a health management plan for the farm that identifies the risks and sets out how you 
try to manage the risks. Being prepared also means that you have the right equipment, and the right chemicals on-
site that you need or have sources that you can acquire those quickly when you need them if you do have a disease 
outbreak. Response means using what you’ve already prepared to actually respond to an outbreak of disease and 
knowing who to contact for additional support. Resilience means your business is still here 12 months later. I would 
suggest that I’m reasonably well prepared. I’m pretty well able to respond to biosecurity issues. Resilience, well, I’ve 
been beaten up and down the path by that one but I’m still here, but it’s been difficult. 

 

Biosecurity preparedness to us means implementing strict but commercially workable biosecurity measures across 
all our sites. Resilience is our ability to quarantine parts of our business if required, but still be able to continue our 
business, so spreading our production across a whole lot of sites gives us separation in the biosecurity sense, and 
the ability to shut down part of our production, but continue with the other sites. 

 

Biosecurity preparedness is something that’s always in the back of our mind, and making sure that there is a plan if 
there is a major disease outbreak. So we’re aware of it, we think about it, we don’t spend a lot of time on it at this 
stage, other than working with the researchers and the hatchery guys to make sure there is a program going on in 
terms of disease resistant breeding. And I guess that goes hand in hand with resilience.  

 

While “resilience” as a term was accepted as appropriate terminology by most interviewees, some suggested some 
alternative language options. These included fish/stock health management, risk mitigation/reduction, recovery, and 
disease control/prevention. These suggestions moved away from “biosecurity” – for some interviewees, being biosecure 
was not something that can be strictly achievable, while for others, they also considered “biohazards” that might arise 
from adjacent land uses having an impact on water quality (and potentially posing a risk to human health when stock is 
consumed from impacted waterways).  
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So if someone gets sick from an oyster, or an oyster goes from our river to another river and they get QX, and then it 
can be shown it’s come from our river, well if someone gets ill, and they die, it will ruin our business. 

 

When you look up biosecurity preparedness and resilience online, it tends to revolve around the things like 
organisms being introduced, whether that be diseased organisms or things that aren’t endemic to the area getting 
loose, or things that are considered to be pest species ... From the point of view of my situation, I put it down to food 
safety as well, and chemical contamination, because those things also affect the biology of the area. 

 

3.3 Importance of biosecurity risk management to business decision-making 

Interviewees were asked how important considerations related to biosecurity risk management were in their daily 
decision-making. Most interviewees (approx. 80%) said that such considerations were very important. While the reasons 
for this are detailed further later in this report, some interviewees described having some former experience with 
biosecurity outbreaks (acknowledging that they/other businesses often didn’t take biosecurity threats “seriously” until the 
outbreak occurred), and/or were in close proximity to aquaculture businesses or other waterway/land uses that might be 
a biosecurity threat.  

The last 18 months we’ve had so many events that we thought would never happen, that all of a sudden people are 
being really aware of the oysters from interstate and from farms elsewhere in the state, that may not have the same 
water quality that we have.  

 

[Biosecurity] is up there as a high priority, and not just the biosecurity of moving just the shell, we’re talking about 
equipment and it going from one location to the other, we’re talking about boat movements, engines. There’s a 
number of things that we need to do each time, and think about before we move stock…. Certainly we’re farming in a 
waterway that has QX, so we’re always aware of the risk that we pose if we transport to other areas, and do huge 
damage to other waterways. 

 

If someone gets sick from an oyster [from our river], then our farms won’t be worth anything, we won’t be able to sell 
any oyster because the public will not accept the threat. That’s how seriously we look at this issue. 

 

Biosecurity is an integral part of our decision-making process. It always has been because, if we have a biosecurity 
breach and a disease outbreak, what does that do to our business? Do we survive it? What does it cost us? What 
are the likely outcomes of it? How do we manage it? 

 

Those who stated that biosecurity risk management was not so important in their decision-making were more likely to be 
land-based operations, which provided them with a degree of isolation from the impacts of other businesses and land 
uses. However, there were some estuary-based interviewees who also recounted a low level of importance because of 
the absence of previous outbreaks, catching their own wild stock, not transporting their stock to other waterways, and a 
degree of confidence in water quality testing protocols that would pick-up potential disease outbreaks. 

Biosecurity is not a day-to-day factor for me. I don’t bring in anything to my farm that might be a risk, such as 
machinery from another aquaculture farm that might bring diseases with it, or if it’s fish from another aquaculture 
farm that could bring parasites or diseases in. My risk reduction is basically don’t bring any of that on to the property. 
So, if I’m not doing that sort of thing, I don’t really have a great deal to be worried about on a day-to-day basis. 

 

There’s so many things that compete against [prioritising biosecurity]. A lot of oyster farmers are quite time poor. So 
unfortunately rather than looking forward and being proactive, a lot of the time you are in that reactive catch-up 
mode. We don’t buy hatchery oysters, so I guess if we did, then it probably would feature a lot higher, but at the 
moment we catch all our own stock, and it never leaves our waterway until it’s literally been sold to go to a restaurant 
or a wholesaler. It’s never sold to go to another estuary. So you can see why it might be a bit lower on our day to day 
radar … But I guess because we’re yet to have a major biosecurity event, it’s just everything’s ticking along nicely, so 
there’s nothing we need to prepare for, it just won’t happen … In saying that, it sounds like we’re probably being a bit 
blasé, but the NSW oyster industry has the strictest water testing regime in the world, so if there was something bad 
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happening, really bad, it would get picked up, because both the water and oysters are tested weekly, fortnightly. So it 
probably sounds like we’re being a bit blasé and a bit flippant, but I guess it’s only because we know there’s that 
robust testing happening in the background, so we’re not at risk of poisoning anyone. 

 

3.4 Previous responses and experiences to biosecurity threats 

Most interviewees (over 75%) reported direct or indirect experiences related to biosecurity threats. QX, POMs, anchor 
worm, white spot disease, winter disease, as well as Pacific Oysters being in the receiving stock of Rock Oysters were 
some of the examples mentioned. Some mortalities were unexplained (e.g., diseased oysters may have been 
transported from another estuary), while other mortalities were able to be accounted for (e.g., failure of farmers to 
properly quarantine fish before introducing them into their ponds). Outcomes from these outbreaks resulted in a mixture 
of shutdowns, quarantined sites, and destruction/euthanising contaminated stock. “Indirect” impacts were often related to 
disease outbreaks in local/interstate hatcheries, leading to negative implications for the broader supply chain. 

3.5 Current actions related to biosecurity risk management  

Interviewees were asked what actions they had implemented in relation to biosecurity preparedness and resilience. We 
categorised these actions under the following themes. 

3.5.1 Actions related to restricted stock movement  
Over 60% of interviewees recounted actions related to restricting stock movement, in terms of avoiding bringing in stock 
from elsewhere or restricting movement of their own stock to other locations. 

A lot of farmers move oysters from estuary to estuary as part of their farming operation … Once we understood the 
importance of biosecurity, over 30 years ago, we made this biosecurity policy where we didn’t bring oysters in from 
any other outside estuaries. So, oysters would go out, but no oysters from other estuaries would come in. 

 

We’ve got all our own stock onsite and only once in a 10-year period have I brought stock from another property onto 
our property, during a drought. And we held those in a tank for a month before we released any of those into our 
ponds … We also only buy local feed. When I first bought the farm, the feed was coming from WA. 

 

I’ve brought fish on site three times in 25 years. I’ve seen a lot of diseases in fish tanks in Sydney that make me even 
more scared about doing any sort of selling that’s going to result in water being transferred at all, so we don’t. 
There’s no water comes on site unless I pump it, and there’s no fish that come on-site unless I bring them. 

 

There are rules and regulations. We’re a QX river, so we’re very aware that our oysters cannot go to another river. 
 

3.5.2 Actions related to sourcing stock 
Sharing some similarities to the “restricted stock movement” actions, over 60% of interviewees mentioned actions 
related to purchase disease-checked or resistant stock (e.g., from hatcheries), breeding their own stock, or catching 
stock from the wild. These actions represent a form of “quality assurance” in terms of knowing where their stock has 
come from and that it has gone through appropriate checks before coming on-site. 

The fish that come in have already been veterinary checked for viruses, and I think they also check them for 
abnormalities or signs of anything else that might stand out. We’re normally getting in pretty good stock, and we’re 
also getting in stock from reputable hatcheries that have been doing this for many years. 

 

Previously, we were bringing stock in from everywhere. But in 2003-2004, we started breeding our own fish. So 
we’ve been sort of building on that ever since. And I don’t know how you can ever measure it, but I think it makes a 
difference to our resilience here, for sure. 
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Last year when we had QX, I was down at the farm estuary that was using the hatchery stock and I had a 69% 
survival in the QX resistant stock and basically all the other farmers reported between 80-100% death rate. 

 

We are building in resistance of existing diseases that were prevalent when we started the farm, by cross breeding, 
and we’ve got quite a few genetic lines and all our broodstock are microchipped. We bring in stock from other farms 
occasionally, and feed the best growers into our breeding program. But what we’re doing inadvertently is spawning 
fish that are most resilient to our conditions, that have the most immunity, because they grow better, because they’ve 
survived, and we don’t see some of the early disease that we used to see most commonly. 

 

We are actively working with DPI Fisheries and the breeding program to make sure that we can get access to 
disease resistant stock if there were to be an outbreak … I think being involved in the breeding program is an 
essential part, and making sure that the industry is well positioned … We’re also looking at growth and shape and 
condition, and all those other things that we should be doing with the breeding program, but it is important to make 
sure we maintain a disease resistant line as well. 

 

3.5.3 Actions related to inspections, testing and record keeping 
Over 50% of interviewees recounted actions that involved regular monitoring and sampling of water quality, disease 
outbreaks, unexplained mortalities, and unwanted species. For some interviewees, these actions extended to 
maintaining databases that documented these test results so they can better understand expected growth profiles of 
their stock and possible triggers and symptoms of disease outbreaks.  

We’re constantly looking for triggers that can cause outbreaks. We monitor that year-round. From the start of our 
farm years ago, we’ve taken monthly side samples of every pond every month since we started. And when we do 
that, we take two fish aside, and look at them under the microscope. We’ve got pretty much the data now so at any 
particular temperature for any particular size fish, I know what to expect out of the growth ... That’s what we are 
doing, is risk management and being resilient, by doing that. It’s not being reactive when you see an outbreak, it’s 
having enough insight and data to not even go close to having outbreaks. 

 

We’re constantly looking for any unexplained mortality in our oysters. So all farmers do that, and every day you’re 
down the leases, or you have oysters in the shed, you’re looking for conditions and any unexplained mortalities. 

 

Previously, we would get the oysters and we would put them straight into baskets out on the water. Now we spend 
time examining the oysters. You can’t do it too in depth, but the Pacific Oyster looks very different to a Sydney Rock 
Oyster, and we’re dealing in hundreds of thousands of oysters, so we’re vigilant when we receive oysters, and some 
we will run through a grader to visually inspect prior to putting them in the water. 

 

We proactively sample fish out of every pond on a regular occurrence, checking for standard parasites and standard 
diseases. That’s something that we’ve done from the very beginning … We spend a lot of time looking at ponds, 
they’re all inspected every morning. You have to be looking at your ponds to know how your fish are, because they 
can’t tell you, so you have to work off what you see and what you smell to be able to decide what’s the next plan of 
attack … We water test three times a week regardless; Monday, Wednesday, Friday, but the microscope is looking 
for parasites and diseases. And if all of a sudden you see a couple of sick fish in a pond that’s been healthy, then 
you need to grab some fish out of that pond and have a look. 

 

3.5.4 Actions related to contacting DPI 
About half of interviewees (mostly from oyster farmers) talked about contacting DPI to seek advice on matters related to 
biosecurity risk management, or to report internal or external biosecurity events/concerns, either in a proactive way 
and/or under the obligations of their permit. 

Any sort of standard requirements [for reporting] from DPI are all adhered to. The other thing we do is probably be a 
little bit more proactive. So there were vessels that come down from Sydney Harbour, directly into our estuary, and 
we found that they had marine growth actually on those vessels. So we called DPI Biosecurity to make sure that 
they’re aware … And in that case, Biosecurity jumped on that boat and had that [growth] removed, which was 
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fantastic … At the end of the day, you got to be upfront and honest, it’s an anonymous call to DPI, to one of the 
Fisheries inspectors, for someone to actually go and handle it and make sure that everyone else’s business, 
including my own, is safe. 

 

With QX outbreaks, anything we see that’s unusual on the river, we have an obligation to report under the Biosecurity 
Act, we’re aware of that and we do record that in quite a timely fashion. 

 

We follow the rules, the Fisheries biosecurity stuff, and it’s a pretty good reporting system. We kind of use it 
ourselves, more of a stock tracking system than we do as a biosecurity one, but we’re well aware of why we do it, 
and why we’re asked to do it, and we don’t have a problem with it. 

 

We recently have identified Pacific oysters occurring in the wild on our leases, and I was very quick to notify the 
Department of Primary Industries of this so that we can’t be blamed that they were introduced to the waterway. 

 

3.5.5 Actions related to on-site visitor and staff management 
About half of the interviewees talked about various actions they have implemented related to managing visitors and staff. 
These included restricting visitor entry/movement, providing foot baths/handwashing stations, administer a pre-visit 
survey to document where people have travelled from, and providing or participating in biosecurity training or inductions. 
These actions were particularly prominent among finfish interviewees, as some had other business ventures that 
involved visitors coming on-site. 

It’s pretty standard biosecurity rules that take place with sanitising units and foot baths. For anyone that enters the 
farm, there’s a small-scale questionnaire on whether they’ve been anywhere near another farm or whatever in the 
24-hour period prior … We’ve got certain parking areas on farm so visitors can’t drive anywhere close to the shed. 

 

We do all the standard things, like the farm’s fenced and we’ve only got the one entrance gate, which we make sure 
everybody comes in and out through. And we have our biosecurity signs on the gate and about 30 metres up the 
road we have additional biosecurity signs and we try and get everybody that comes in to actually park in the 
designated visitors car park ... We’ve got our hand wash station there and a sign asking people to wash their hands. 
If we’re having large numbers of people coming out, then we’ll actually have a foot bath out as well.  

 

That’s probably the biggest driver out of the biosecurity plan, is informing our staff what to do to avoid issues 
happening. We have foot baths and hand washers everywhere, and we have rules around staff not being able to 
work on the pond area and then come back into the nursery system. 

 

3.5.6 Actions related to stock maintenance  
About half of the interviewees talked about actions that can be broadly classified under “stock maintenance”. Examples 
included avoiding overstocking, water disinfection for finfish (and chemical response), appropriate removal and disposal 
of dead or unwanted stock, and the implementation of drying/cleaning programs for oysters. 

We have a regular drying program, which we think reduces the risk of certain parasitic type diseases and losing 
oysters. So there’s a number of tools we can use in a preventative way if we’re losing stock from a number of places. 
And a good drying program is essential for Sydney Rocks. 

 

It’s just trying to keep the oysters in good condition all the time. The cleaning of baskets helps out the health of the 
oysters as well. The better you keep your oysters the healthier they are and the more resilient they are. 

 

Overstocking your leases is one thing that could possibly lead to disease outbreaks. So making sure you’ve got 
plenty of options and plenty of water to move to, so that you’re not overloading one particular area at any time. 
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Part of my operation is done in tanks using water that’s been disinfected three different ways before it gets to the 
tanks … I have chemicals on hand, I know where to get other chemicals quickly. I’ve got a relationship with my vet so 
that if I need chemicals quickly, I can achieve that.  

 

We use reuse water to fill ponds, but we leave it for two weeks so there’s no pathogens alive, and then we stock the 
pond. So that’s how we mitigate against pathogens that might come out of our reuse water.  

 

A lot of other farms have had policies of getting a group of people together, and going around and bashing Pacific 
Oysters to kill them. We’ve never done that. It seemed to us it could actually promote an artificial spawning event. 

 

Fish that die here, to stop the wildlife getting it, are basically burnt, are incinerated to get rid of the pest or just stop 
the thing getting dragged around the place. 

 

3.5.7 Actions related to a biosecurity plan 
About 40% of interviewees had developed a biosecurity plan (or something equivalent) as part of their existing 
processes (while others intended to develop a plan in the future). There was a particular emphasis that the plan had 
been written in a way to be “realistic” and “achievable” so to avoid it just sitting on a shelf and offering little value. Such 
plans were also mentioned as being important for staff induction processes. 

Getting a proper biosecurity plan is very important ... We’re just creating one as we develop, and it’s prompted us to 
be a lot more diligent about biosecurity with all these floods. And it will be an ever changing plan, just because 
different diseases will come through. We’ll have to be proactive with this plan. 

 

I know my fish health management plan, I’ve written that at a realistic level that I can achieve or aspire to achieve. 
 

We have a commercially workable biosecurity plan, that was designed by our consultant veterinarian in consultation 
with our production management, and implemented uniformly across all sites. So, we identified the need for a 
biosecurity plan early, and developed that plan ourselves before we were made to do that by the Department … 
That’s probably been our biggest action is designing and implementing the biosecurity plan in the first place. It tells 
us what we need to do and when if something untoward happens.  

 

3.5.8 Actions related to quarantining stock  
About a third of interviewees talked about different quarantine actions they have (or can) implemented. For oyster 
farmers, this might involve being able to quarantine off different sites if an outbreak has occurred, while for finfish, these 
might involve various actions that take place before introducing new stock into ponds. 

We consider our business to be fairly resilient in the fact that we shift our stock around, and we don’t put all our eggs 
in one basket. So we have lots of leases, we spread our stock around, we don’t put them all on the one lease …. And 
we’ve learnt the hard way, we have lost stock in the past, where we’ve had everything in the one lease and we’ve 
had a disaster with fresh water and heat, and we’ve lost a lot of stock. 

 

It’s important not to have all my stock in one zone. I spread the oysters out over the whole of the estuary … I was 
talking to a couple of the other farmers who spread it out a bit more. Now they’re finding that this year they didn’t 
have as much of a death rate as they had last year, because they spread them out a bit. 

 

I had a couple of fish that I got out of one of my friend’s ponds, and I brought the fish to the farm, and I put two fish in 
the pond with three other fish, and within a week all the fish were dead. That was pretty much the only real issue I’ve 
ever had with not sterilising my fish properly before it goes into the ponds. They’ve got to go through quarantine …  
My fish now spend nearly five days in a sterilising process before they go to a pond. I’ve never had an issue since. 
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The most likely cause of a problem for me would be me bringing in stock that has issues. We can isolate stock from 
other stock. It’s sort of like a quarantine facility. Our farm, it’s all modular. There are different tanks, different filtration 
systems. So we basically isolate things to keep it confined to a system, rather than it going everywhere. 

 

3.5.9 Actions related to equipment  
About a third of interviewees referred to actions related to the regular maintenance, cleaning and disinfection of 
equipment (including in preparation for sale), restricting movement of equipment within or between different sites, and 
opting to buy new equipment rather than purchasing second-hand. 

All of our equipment is brand new, it’s not second hand from a South Australian or a Tassie farmer. We know it 
doesn’t contain any contaminated water 

 

We’re a QX river, so we’re aware that our oysters cannot go to another river, and that any gear that we have that we 
sell, which some farmers have done in the past, that it must be sat on the bank for six months and cleaned up. 

 

We’re just moving oysters rather than infrastructure, so we’re not picking up baskets and trays and things, and 
carting them up and down the highway, and we’re not using that same infrastructure back in another river.  

 

We already try and keep equipment separate from other areas so that every site has its own equipment that doesn’t 
leave there.  

 

3.5.10 Actions related to predator or vermin management  
Finally, three interviews mentioned actions related to catching or discouraging predators and vermin. This could involve 
a mixture of such as the trapping and removal of predators, use of nets, scare devices or dogs (often to discourage 
birds). 

I try and keep the birds and things from coming in and bringing pathogens in. I had a dog that was trained, and all I 
had to do was raise my hand and he’d go around and get rid of every bird off the whole place. … You also have 
water rats and things that come in; you trap them and take them down the river and let them go. 

 

There are some things that you don’t have control of. It’s very, very hard to control turtles, it’s very, very hard to 
control birds. Bird netting doesn’t work in all spots. I also use dogs to keep ducks off the ponds when we’re feeding. 

 

3.6 Future actions related to biosecurity risk management 

In addition to the actions that interviewees had implemented, we also asked if there were any future actions planned. 
While many talked about just maintaining the “status quo”, some of the oyster farmers mentioned sourcing hatchery 
oysters or starting their own breeding program to build resilience. Other future actions mentioned by a small number of 
interviewees included developing or updating a biosecurity plan, investing in tourism infrastructure, diversifying their 
products, and maintaining profitability so they can withstand the business consequences if a disease outbreak occurs. 

We’re probably going to look to start getting some hatchery oysters in again. But it’s more as a risk management tool 
… Hatchery oysters generally grow a lot quicker. In the past there’s been issues with their condition, but that seems 
to be improving. So if we can buy some, and grow them quicker, and sell them for the same money, well we’d be 
mad not to supplement what we’re doing now with that … You’re lessening the risk of your reliance on just the local 
wild caught product that has good years and has bad years.  

 

At the moment, we rely on all our spat to be caught from the wild, but we’re very aware that that leaves us vulnerable 
to any disease outbreaks ... Without a breeding program, we’re very vulnerable to a potential disease outbreak, and 
we wouldn’t have the capability to quickly build resilience to that disease. 
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For the next 12 months I’ve been given an opportunity to upgrade the tourism infrastructure on the farm. 
 

I’ve been looking at diversifying in different scenarios, and growing different species, so I think long term there’s 
going to be a lot of diversification that happens. Seaweed seems to be the new thing that’s growing. I think every 
business needs to diversify. 

 

We’ve got to be flexible, and able to change our biosecurity plan, if our situation changes. We will be forever updating 
the plan every time we add a new site. We’ll react to evolving circumstances. 

 

We’re sort of not looking at a biosecurity plan at this point, but we’re well aware of the fact that the time will come 
when we probably will have to implement one. [But] I’m reluctant to implement one if we don’t have the research to 
tell me what to do. 

 

The key one for us is to make sure we’re profitable, because if we’re profitable and we can invest some money off 
farm, or make sure we’ve got capital on hand, to us that’s very important, because anything can happen with oyster 
farming, and when you cop a hit, it can test the bottom line pretty quickly. So making sure that you’re resilient in a 
sense, that you’ve got back up in terms of either cash in the bank or assets that you can rely on. It’s making sure you 
can make enough profit annually so if you cop a hit, you can ride out 12 or 18 months without losing everything. 

 

3.7 Influences on biosecurity risk management actions 

Interviewees were asked about the different factors that influenced them to implement (or not) biosecurity preparedness 
and resilience actions. Responses were classified under “motivations” (e.g., perceived positive/negative outcomes), 
“capability/opportunity” (e.g., factors or circumstances that made it easy/difficult), or “social” (e.g., interactions with 
influential individuals/groups) 

3.7.1 Motivations 
Reducing risks to the business 
Over 70% of interviewees said the main reason for implementing biosecurity risk management actions was to reduce 
risks to the business from stock losses and the time it takes to recover from a biosecurity event. 

Most aquaculture businesses are not higher margin businesses. You can’t wait 12 months and keep all the overhead 
costs running why you wait to re-establish, to get stock to grow again. Because it’ll take at least 12 months. That’s 
two years you’re out. 

 

So once you get QX, your season is pretty much ruined. In the last two years, we probably put $700,000 to $750,000 
worth of oysters on our bank, just thrown out. 

 

I’m in the business to make money. Fish are the vehicle by which I try to make money. And so I want to maximise my 
survival, I want to maximise the health of my fish, I want to minimise the cost of health treatments. It all comes down 
to do I make money this year, or not? And do I survive until next year? That’s the real aim of being prepared and 
trying to be as biosecure as possible. 

 

The main reason that you’re going to try and protect your biosecurity is if you’re a commercial business, you’re 
protecting your bottom line, you’re protecting your income, you’re protecting your ability to stay as a functioning 
business, because biosecurity is one of the things that could lead to an annihilation of a farm. 

 

Protecting the environment, the industry and human health 
Outside of reducing risks to the business, interviewees recounted a range of other motivations for implementing 
biosecurity risk management actions (although none were as prominent as reducing business risks). These included 
protecting the environment and other farmers from disease outbreaks (particularly among oyster farmers), avoiding 
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impacts to human health, maintaining a social licence to operate, and avoiding farm incursions (e.g., animal rights 
activists). 

There’s a lot of oyster farmers that are very environmentally conscious. We do whatever we can to protect the 
environment, and you need to protect the waterway to farm good oysters, because a healthy estuary is how you farm 
good oysters. 

 

I don’t want to be the person that puts a disease in a river and wipes out a whole heap of oyster farmers because we 
did the wrong thing. 

 

It depends what sort of biosecurity threats we’re talking about. Is it ones that harm human health, or is it just ones 
that get farm oysters? I think everyone would collectively want to avoid both, because it would not only just devastate 
your business and your industry, but the local tourism industry and the local waterway as well. 

 

Maintaining a social licence is the number one requirement for aquaculture, because we share the waters with the 
community. The first step of biosecurity is to ensure that, as operators, there’s protocols put in place to ensure that 
we don’t introduce anything that would be detrimental to that marine environment. That’s an important part of 
maintaining our social licence to operate because if we were to be found to be introducing a pest to those waters, 
then, obviously, we’re going to do serious damage to our social licence to operate. 

 

The other thing is to consider with your farm biosecurity plan is that you have animal activists and vegan protesters 
and stuff. Intensive chicken farms, pig farms, meat and possibly aquaculture could be all targeted by them. So our 
biosecurity plan actually assists us in as a backstop for that sort of farm invasion. 

 

3.7.2 Capability and opportunity 
Interviewees recounted several factors or circumstances that either enabled or hindered their ability to implement 
biosecurity risk management actions. Some of these involved internal considerations related to the capacity of the 
business, while others involved external factors such as interactions with DPI and the actions of other farmers and 
adjacent land users. 

Business capacity 
Over 60% of interviewees recounted business capability factors that had either a positive or negative influence on their 
biosecurity risk management actions. For some, having additional business ventures or alternative sources of income 
meant that biosecurity measures were not solely reliant on income generated from the aquaculture side of their 
operation, while the scale of some operations meant that could still operate in situations (e.g., drought) where other 
farmers might struggle. 

There are two different businesses. There is a fish farm and breeding and growing fish, and there’s a kiosk, cooking 
food, making drinks etc. It’s two different, separate businesses in one, so I’ve always got something to fall back on. 

 

I’m lucky at this stage, I still have my day job and I can afford to pay the guys’ wages, probably because I’ve got 
another job. But the farm on its own, most of our businesses that are aquaculture businesses, they’re not high margin 
businesses.  

 

It’s easy for us because we’ve got the scale in terms of the number of ponds and things we have ... Like during the 
drought two years ago, we got back to only running 14 ponds out of 26, which still meant that we had our own stock 
… And in the last 12 months I’ve been providing stock to other farmers around my area for them to either establish 
new farms or re-establish their own ponds. That’s one advantage we’ve got because of our scale.  

 

For others, their business capacity (in terms of income and human resources) placed a significant emphasis on 
biosecurity actions that are practical and workable. Some interviewees acknowledge that it is simply not economically 
feasible to introduce measures that would represent best practice when it comes to biosecurity. 
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Everything that you do within a business has to be workable. You can’t overburden your own business. That basically 
puts you in a position where your staff can’t operate efficiently, or that it requires so much labour, that you can’t be 
profitable … So we’re about maintaining that balance between strict biosecurity, and not going completely over the 
top, where it gets to a point where we lose our profitability, because we’re employing too many staff to deal with 
biosecurity stuff that is possibly not really that necessary. 

 

The economic cost of trying our best would be too great. We all know that we could do better but we simply can’t 
afford to. And so we take risks that on paper we can say, "Oh, I can find a way to fix that." But our bank manager 
won’t let us … It would be great if I could disinfect all my incoming water that goes to the ponds. That’s just 
logistically a massive challenge. There’s the cost, but there’s also the challenge of being able to achieve that.  

 

Oyster farmers traditionally don’t like red tape, they’re not really good at those sort of things. Unless they’ve got a 
partner that does most of the office work, they just want to farm oysters and not have anything to do with anyone, 
and that’s kind of why they chose the industry that they’re in. 

 

If you bring in a whole raft of regulation based on biosecurity, and all it does is impede the bottom line, or the ability 
for an industry to operate at its full capacity, and you find then that this policy you’ve brought in actually won’t save or 
make any difference at all, then all you’ve done is basically just made a business struggle to stay viable for nothing. 

 

DPI interactions 
Over 50% of the interviewees mentioned interactions and experiences with DPI that had an impact on their capabilities 
and opportunities to implement biosecurity risk management actions. But there was an even split between positive and 
negative interactions. Some recounted good working relationships with DPI and could explicitly name current/former DPI 
employees who they have engaged with (and supported them).  

Every time we’ve said, "Oh look, we need a bit of help with this" or, "Do you have answer about that?", we’ve found 
DPI to be very generous with their time, very flexible with fitting us in, and so knowledgeable and able to really 
understand why we’re asking [these questions]. 

 

Biosecurity and other parts of DPI are quite approachable. You know them by name and you can pick up the phone 
and have a good conversation with them. From that sense, that’s a positive. I know who to contact in DPI Biosecurity 
if I need to, and I find them responsive. 

 

The workshop that DPI held, there was a meeting where the biosecurity and food authority people were there, as well 
as others who gave some information. And following that we were able to have a face-to-face meeting with the 
biosecurity department at DPI. So having that time to actually sit with them, because we’re not the same as every 
other business, that has been really helpful to have that attention and that focus.  

 

A DPI officer came up to me and he just gave a bit of advice on different gear that was out there that I didn’t even 
know about. I then started looking into it and I’ve switched over to that system and that made my life so much easier. 

 

Others recounted perceived instances of misinformation and over-reaction, a lack of understanding of the industry, poor 
engagement with some sectors compared to others, and being more proficient in information and communication rather 
than compliance and enforcement. Many of these experiences are reflected in the support needs of the industry 
discussed later in this report. 

I think we’re pretty lucky with the group of people we engage with in DPI. I don’t think the oyster industry would have 
too many complaints. There are always little quirks, and a few teething problems, but they’re generally very helpful 
and very supportive … But dealing with the commercial fisheries side of things, DPI are not engaged, they’re not 
helpful, they’re not supportive, and you can really notice that in contrast to dealing with the oyster guys. 

 

So I find DPI to be really good, but at the same time I find that they can be pretty reactionary, which is quite difficult.  
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I think the available information, the resources they provide to us as farmers is exceptional. I think they do a really, 
really good job of getting us information, explaining situations, and identifying risks. But it falls down on the 
enforcement side, it really does. And everyone in the industry knows that. 

 

In the past there have been staff who have been very good at sharing information with the industry. Currently that’s 
not so much the case. It’s the lack of response to questions. Some biosecurity staff are all about administering 
biosecurity, and writing rules, and policies, and procedures, nothing that helps the industry. 

 

The response by DPI [to a disease outbreak] was really quite, I guess the word is inconsistent, and we really couldn’t 
understand why they asked the industry to do one thing but not another.  

 

Existing knowledge 
A third of interviewees talked about their existing knowledge, training and/or qualifications as a means of supporting their 
capability to be prepared and resilient to biosecurity risks. Such knowledge (and the collection of their own data) typically 
translated to knowing “what to look out for” when spotting a possible biosecurity outbreak. Interviewees also talked about 
keeping abreast of learnings from other sectors and jurisdictions to see what might be relevant in their own context, as 
well as forming partnerships with researchers to explore potential topics of concern. 

I was trained as an aquaculturist and a water quality expert. I can ring up people and ask for their opinions. I’m 
basically self-sufficient. 

 

I have 22 years of experience looking in a microscope. I’m very confident in my ability to diagnose any issues that we 
can see in a pond.  

 

We both have a graduate diploma in fishing technology from the Maritime College in Tasmania, we both come from 
fishing backgrounds, we bring a lot to the table … Also, the accumulation of the data and that knowledge makes it 
easier because you can target things more. I think the hardest thing now is to make people who work here 
understand and learn how to recognise when it is time to have a look instead of walking past, and to use the data, 
and to use visual cues.  

 

I have been overseas and travelled looking at oyster farms, from Ireland, to France, to everywhere you could think of, 
just to give me a really good understanding … I try to keep abreast of what’s happening in the industry and the 
research so that I am fully aware of what any change in risks might be.  

 

We’re starting to engage with University researchers with regards to looking at the fouling organisms that we 
experience in both our marine leases. We see fouling organisms as a risk.  

 

Hatcheries and protocols 
Factors related to hatcheries and protocols were mentioned by a third of interviewees, predominantly from the oyster 
sector. While several interviewees referred to the development and breeding of disease (QX)-resistant stock as an 
important means of building resilience, others were concerned about the limited number of hatcheries for NSW 
aquaculture farmers, which can have implications for securing stock. Concerns were also raised about the lack of 
protocols, especially when sourcing stock from interstate. 

There are so few hatcheries, there’s literally probably a handful of hatcheries that New South Wales farmers can 
source oysters from. And maybe there’s three interstate, so that’s only three hatcheries that you would need some 
sort of biosecurity protocol for. So, whoever is dealing with them first will work with the hatchery and with DPI to 
develop the protocol, but then once it’s signed off, they’re deemed as low risk and anyone can transact with them. 

 

We don’t have a protocol, and I think the protocol should come through fisheries or DPI. They are the ones that 
should put the protocols together. There is one actually for QX. So estuaries that have QX, they can’t sell oysters to 
other estuaries that don’t have QX. I know people are crossing the borders from places that do have QX to places 
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that don’t have QX. I’m not fully comfortable with that to be honest with you because I don’t think it’s taking the 
proper care and the protocol is not as safe as people think it is.  

 

You look at the Pacific Oyster industry, the whole industry is based on a hatchery model. All the spat comes from a 
hatchery, so when you had POMS a few years ago in Tasmania, and they could not export Pacific Oysters from 
Tasmania, which is the biggest area to grow Pacifics, no one could get spat … So at what point down the track does 
availability of spat become problematic?  

 

Some interviewees who sourced stock from hatcheries talked about the benefits of the stock already going through the 
necessary disease checks (assuming these are done, and therefore taking some of the biosecurity risk management 
responsibilities off them), as well as other convenience factors for the business. 

I’m relying on someone else assessing the risks and someone else is responsible for getting the vet checks and so 
forth, making sure that those oysters are healthy before they leave another state.  

 

In my mind, the hatchery is the one that should have all the biosecurity protocols going on and it should be 100% 
safe, because it’s all produced in a lab. They can do all the tests on the oysters, what they have and how they are. 

 

By buying the spat directly from the hatchery, it turns up very nicely in a polystyrene box, ready to be deployed, so 
there’s no work. So I actually enjoy it, and it’s much easier for us from a business and labour and time perspective to 
buy hatchery spat.   

 

Other farmers and waterway users 
A third of interviewees, mainly oyster farmers that operate in waterways with other oyster farmers, said that the 
behaviour of other farmers can have a negative impact of their biosecurity risk management efforts. Ultimately, 
“resilience” requires all stakeholders (e.g., farmers, other waterway users) to be doing the right thing. 

I think 50% of farmers are aware of the risk that a biosecurity hazard could have, and I guess the other 50% are just 
completely blasé, and they’re probably the ones you need to capture. Because they’re same ones that go, "Oh no, 
we don’t need to fill out this paperwork, it’s fine. I’ll just go and buy it from this river, it doesn’t matter that it’s QX 
impacted." … [Your resilience] is not just up to you. You can make your own business decisions, but you’re sharing a 
resource with others that are making different business decisions, that are indirectly impacting you, so you can only 
protect your farm and your biosecurity as much as the person next door. You hope you’re all doing the right thing as 
a collective, but there’s a few cowboys out there.  

 

Some new farmers to the area don’t have the same interest in protecting the biosecurity of the place … Biosecurity 
has just been a gentleman’s agreement. When money comes into play, it’s not going to hold up. 

 

People are getting a bit lazy when you don’t have a disease in the waters because you’re never looking for it. Then 
only when something starts to go wrong, then you start to search the reasons for it, and that may be too late.     

 

Biosecurity plan templates and resources 
While few interviewees had developed a biosecurity plan (for many, it is not a mandated requirement), those who had, or 
were planning to (about a third of interviewees), described an absence of templates (including species-specific ones) 
that made the task of developing plans difficult. Some other interviewees referred to the need for more evidence as the 
basis for constructing the plan to identify potential trigger events and appropriate responses. 

We’re basing our biosecurity plan on the oyster industry … So the information out there is really helpful, but putting it 
all together to suit us is going to be a little bit more complicated. The concepts are sort of the same, but it’s also 
positive to work in partnership with researchers and Fisheries to create some of that data that doesn’t exist yet for a 
emerging species and industry. 
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It would have been made easier if there were biosecurity templates available, although we would have still had a lot 
of work to do ourselves because we own multiple sites, where a lot of farms are just single site. I don’t think the 
Department was particularly helpful or particularly proactive in assisting us with that, but that was in the earlier days.     

 

The practical guidelines from biosecurity are very scant. We’ve also got a food authority licence, which we get 
audited on in the processing plants on an annual basis. And the food authority actually have published templates we 
can follow and read up on. 

 

Research needs to be very robust in finding what is actually triggering or causing these disease outbreaks. If we can 
get to the bottom of that, then we can start to build a much better biosecurity plan. If we don’t understand what 
causes it, why it happens, where it happens, or when it’s likely to happen, then how can we build a biosecurity plan if 
we don’t understand? ... I’m more than happy to put a plan in, if I know what the parameters are, and I know what I’m 
actually trying to protect myself from. But at the moment we don’t really have that information, and again in the 
marine environment, there are so many factors at play.        

 
Adjacent land uses and external events 
A final barrier mentioned by four interviewees (mainly among oyster farmers) involved the impacts from adjacent land 
uses and drought or bushfire events, which can all have impacts on the water quality. 

We’ve had a diesel spill in the last couple of years, and all the [housing] developments that occur around so many 
estuaries in New South Wales, probably without much sediment control. Given it’s been dry for so long, it is all of a 
sudden causing us dramas, because it’s been washed into the estuaries, which is almost creating this unique habitat 
to support algal blooms, which is devastating. It’s just all these external factors are contributing to something that 
didn’t used to be a problem. 

 

So if QX comes into a river, it decimates your stock. So the last time it was in the river it was 2006, and then we had 
outbreaks in 2020 and 2021, and it was a direct consequence of water quality, so the last instance recently was after 
the mid-north coast floods.  

 

After the bush fires, we had so much ash and debris coming down, and the fire retardant. It’s a bit like, as humans, 
that if we get rundown and unhealthy, we’re so susceptible to disease. So when you have extended fresh water 
periods in the river, from the floods or from rain, the salt content lowers, and the quality of the water lowers, and you 
have pH rise, so acid increasing. So the oyster itself gets unhealthy.    

 

3.7.3 Social influences 
While the previous questions asked about the motivations, enablers and barriers that impact on the implementation of 
biosecurity management actions, we also wanted to know whether there were certain influential networks, groups or 
individuals (beyond DPI) that influenced interviewees’ biosecurity decision-making. The most common influential source 
were other farmers (e.g., in waterways where outbreaks might have previously occurred) as well as species-specific 
aquaculture committees. 

So when we have issues, we’ll definitely speak to neighbouring estuaries. They’ve usually had a similar experience 
that they can share with you, and you can all learn from. What they did, who they spoke to, and who they got to test 
the water and so forth. 

 

It’s just talking to people at conferences and getting to know a few different people from different estuaries. And most 
people are pretty willing to give you a lot of advice. 

 

There  was a lot of integration of knowledge between a broader group of blokes within the [de-identified species] 
Association. We met biannually, and sometimes more often, just to knock heads together, talk through issues, and 
make sure we were all sort of on the same path. 
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I’m a member of the New South Wales Aquaculture Association, which has members, not only in New South Wales, 
but throughout Australia and there are quite often conversations about biosecurity.  

 

However, a couple of interviewees did mention that it was not always in the best business interests of some farmers to 
share information or guidance. 

Some farms are very good at sharing information, others are very secretive. It’s really beneficial we share, and those 
farms who share have in the past, in general, been more successful than those are secretive. And so having a group 
that helped the sharing process would be beneficial but I think it’s pretty difficult to actually achieve. 
 
At the end of the day, no one in this industry is going to give up their tricks of the trade. They’re not going to tell you 
how to do stuff to make it more profitable for yourself because you’re in competition in a way. I can’t see anyone who 
knows what they’re talking about going, "Here. This is what we do. Do this," because they’ve made loads of money 
and they’re going to keep all that to themselves over time because it’s taken them 25 years to work out how to do it. 

 

Among the other sources of influence included the NSW Food Authority, Ocean Watch, equipment suppliers, 
veterinarians, and local clubs/committees involving the recreational use of waterways. However, many of these 
influences were only mentioned by one or two interviewees. 

The Food Authority without question. They are equally as important to us as DPI. 
 

There’s some training coming up from Ocean Watch … I guess we’re trying to find the lay of the land a little bit, and 
DPI is sort of the centre part, and they know who’s who, so they have connected us with some of the other entities. 

 

I talk to our suppliers of aquaculture equipment. They’re sort of in touch with the industry, and other growers … 
There’s a lot of stuff I miss because I’m not out and about in the world, and I’ve got to be mindful of that. I’m still 
looking online, searching for ideas. 

 

We have a very strong but, I’d say, commercially workable biosecurity plan, that was designed by our consultant 
veterinarian in consultation with our production management, and implemented uniformly across all sites.  

 

We’re part of the local fishing club, so there’s other users of the waterway, whether they’re commercial fisheries, or 
recreational fishers, people on their stand-up paddle boards, kayakers. There’s a lot of people using that water, so 
everyone is very mindful that no one would want to irreversibly damage that. 

 

3.8 Future support from DPI 

After asking what actions interviewees had implemented, as well as the motivations, drivers/barriers, and social 
influences that impact on them, we then asked what future support they would like to see from DPI in the context of 
biosecurity risk management. These are summarised under the following headings. Note that these suggestions are 
based purely on what was expressed by interviewees, and do not consider whether they are feasible or warranted for 
DPI to provide. 

3.8.1 Greater engagement with the industry 
Earlier in this report, we provided some positive accounts from interviewees about their previous interactions with DPI, 
as well as opportunities for improvement in their view. Some of these opportunities manifested under a broad category of 
“greater engagement” with the industry (mentioned by over 50% of interviewees) in the context of future DPI support. 
The different themes underlying this category are summarised as follows. 
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Checklists and tips 
Interviewees saw the benefit of providing farmers with clear and succinct “checklists” or “tips” as a timely reminder of key 
tasks and responsibilities when confronted with certain circumstances (rather than relying on farmers’ memories and 
having a detailed and ongoing understanding of their obligations), as well as general updates that might offer assistance: 

DPI have put all these systems and protocols in place, but there’s always going to be some farmers that forget those 
steps, so I guess it would be good to have some checks and balances occasionally, that if you are saying you’re 
moving X amount of stock from A to B, to make sure that is what is happening, and that’s all that’s happening. 

 

The education just needs to be refreshed so people know that if you’re going out there and you’re picking up oysters, 
and you find a lot of them are dead, you shouldn’t be going and grabbing those oysters and putting them back in the 
water. You probably need to make sure you call Biosecurity, and understand we’ve got to get to the bottom of what’s 
caused that in a really quick manner.     

 

Aquatic biosecurity could be sending out stuff to us on how to do this, or tips on how to do that, or here’s this new 
product that might be better for disinfecting your nets. There are proactive things that DPI could be doing to assist 
the industry. They have to be careful that they don’t end up being seen to be telling us how to run our businesses, 
but sending us research papers on how to control a disease that’s been a persistent problem, that would be useful. 

 

Reduce fear of contacting DPI 
While aquaculture farmers are required to contact DPI in case of a biosecurity event, the potential implications of 
“making that call” were not lost on interviewees. Such implications might prompt hesitation among farmers to contact 
DPI, and so there is an opportunity to try and alleviate those fears and/or frame this obligation in a more compelling way:  

Going back to business productivity and profitability, and also being mindful of neighbouring businesses’ productivity 
and profitability, no one wants to be the person that shuts down the waterway, and there is always a risk that even 
though it’s the right thing to do, when you ring up NSW Biosecurity, that phone call could shut your waterway, shut 
your business down indefinitely … Sometimes you’ve just got a few weird borderline events and you ask yourself, 
“Do you engage with DPI or not?” And I think they tell us, "If you see unusual mortality, you must ring this number." 
But I don’t know. Maybe there needs to be a bit more clarification on some examples of that unusual mortality.  

 

Communication is really important between the industry and the biosecurity unit [DPI]. I think probably a lot of people 
in the industry tend to think of the aquatic biosecurity unit as a group that you try to minimise contact with and you 
hope that you never hear from them, because if you do, it probably means bad news. [But] it shouldn’t always mean 
bad news. It should be that they’re trying to help us to avoid bad news. 

 

I think the industry, at a broader level, can sometimes see biosecurity as an unnecessary burden on them. I think 
maybe there needs to be more of an explanation of the importance for industry to maintain its social licence and why 
biosecurity fits into it. 

 

Share science/knowledge 
Several interviewees were aware of extensive research that has been undertaken, coordinated or captured by DPI on 
matters related to biosecurity. Improving access to this research was seen as a future opportunity.  

There is a library at Fisheries. But it would be wonderful to have a bit of a concierge service, where you can say, 
"Look, this is what I want to research, or this is what I want to find literature on," and then if that person could do that 
preparation so when you make your appointment to go to the library, that they actually have prepared for you the 
things that you’re looking for … And they also would know better than us what’s been superseded, what’s old, what’s 
new or current. If you just go in there and just look at something and read it, you may walk out with five-year-old 
research that’s been completely debunked, and you wouldn’t know. 

 

DPI are doing some research on topics that are of interest to us. But what are the results of that research? DPI 
should be the people who are the experts in this field, not just administrators. They should be able to help to lift the 
industry and improve our performance by giving us that valuable information that smaller farms find difficult to source. 
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I think it’s getting that information about the breeding program out to farmers a bit more. Getting farmers confident in 
the breeding program product. There’s a bit of reluctance for people to use it. In estuaries where there is QX, I think 
it’s educational. An educational program that’s up and about the breeding program. 

 

In terms of “how” this information should be provided, there was a preference among some interviewees for an in-person 
or webinar format, as opposed to newsletters that can be easily ignored or forgotten (become of the volume of 
newsletters that farmers already receive. 

A lot of research has gone on around biosecurity. But I don’t think that information is disseminated down to the 
industry, whether it be at field days or at meetings or newsletters or whatever. [But] I hate newsletters, because we 
get so many of the things, it’s hard to keep up. But if it’s a webinar, then you can say, "Okay, well I’ve got 45 minutes 
or an hour, why don’t you guys talk to as many people in the industry as you possibly can at one point in time," and 
then if that webinar’s recorded, I can refer back to it if I need to, if I wasn’t able to attend. 

 

What are the latest risks? What are the things we need to look at? How about implementing this? It probably comes 
down to some sort of webinar that’s not just designed by scientists, because they come up with a lot of scientific 
information and words that bamboozle farmers. It’s approaching it from a farm level that the farmers can understand - 
there’s often a divide between a very highly educated scientist and what a farmer does on a practical basis. 

 

Consultation with the industry 
Interviewees recounted situations where they felt industry consultation was lacking when it comes to new policies or 
regulations and were instead given the impression that changes were already “set in concrete”. Also, as mentioned 
under the previous heading, there were perceived opportunities to be “less academic” when consulting with the industry. 

I know they have to do their preparation, and they have to have something for us to discuss, but for the outcomes to 
be determined and set in concrete, and answers to our questions are "That’s departmental policy." Well, we’re here 
to discuss the policy. We’re here to review the policy … You work together to improve and make sure that what 
comes out at the end is suitable to the aquatic biosecurity unit, but is also achievable and acceptable to the industry. 

    

You get some individuals working in government departments who are very understanding of the industry they’re 
dealing with, and some are very academic … Look, it’s down to individuals but I would say it’s about 80% academic 
and about 20% industry focus. It really discourages industry. It doesn’t lift us, it doesn’t make life easy. It’s not that 
they’re giving you a hand up, they always seem to have their hand on your head. 

 

Biosecurity people tend to be very absent in the lives of fish farmers. So I’m talking about the actual scientists that 
are involved with bio-security. I don’t think I’ve ever had a phone-call from a biosecurity person out of the ordinary, 
just saying how things are going ... So they’re very absent. They’re this group of people that are very clever and have 
all these rules and regulations, but they don’t talk to the farmers. 

 
On-site interactions and extension 
A number of interviewees talked about the opportunity for DPI to spend more time “in field” or “on-site” when engaging 
with aquaculture farmers. This was seen as critical understanding the different needs of different businesses, operating 
in different environments. There was also reference to a previous extension service provided by DPI. 

DPI need to get out of their offices and come and visit their industry, and understand their industry ... You’ve got a 
vast variation from very small operators to some quite large ones. And so the needs of the different operators in the 
industry are quite different. So how they deal with biosecurity issues, biosecurity policy, and biosecurity staff is quite 
variable. 

 

They must make sure they leave their offices every now and then, and do more of those roadshow events where 
they come down to individual estuaries, and meet some farmers, and hear about some of those unique quirks of 
each estuary. I think if they just kept doing that, that’s the best way to help and engage with us, and educate us 
about emerging issues and risks.  
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If we’re looking at ways that DPI could help us, if there was a portal or a person, or a workshop, or a face-to-face 
meeting, where they actually helped you map out where you can move your stock around, particularly when those 
people are knowledgeable about the area, knowledgeable about those waterways, then that would be great. 

 

I’d like to see a fisheries extension service back. In the old days, they used to have an extension service where they 
had a designated individual that would go around to farms and help people with any sort of disease outbreak or sick 
fish. And even people that didn’t have that problem, this extension officer, he’d seen enough farms, he knows the 
best way to do it so he could tell people, "Well, if you do it this way, you probably won’t get a disease outbreak or 
something like that." So, an extension service would be something that would be well worthwhile for the industry.     

 

3.8.2 More testing and research 
Almost half of the interviewees referred to the need for more testing and research, but the context for this need varied 
among participants. While aquaculture farmers have obligations for carrying out routine testing, there was a perceived 
gap in testing when it comes to determining whether certain estuaries remain low risk. 

Farms have the right to keep moving [stock] until at such time the risk analysis changes. Now, if no one’s changing it 
and checking it out, and if there’s lots of oysters moving around and there not going through any sort of testing or 
protocol, in my view it could be high risk …  So that would probably be my first go to, is let’s start testing each 
estuary. It maybe once a month, or once every three months, and at least that would give some sort of grounds that 
we’re testing across the board for some disease, so we’re not spreading it before we move. 

 

From a hatchery environment that’s high risk, I’d say they’ve got protocols. But where an estuary is identified as 
being low risk, there’s no protocol other than just doing a translocation slip, which is you’ve got to give 48-hour notice 
before moving stock from one estuary that’s low risk, to another estuary that’s low risk within NSW. But no testing is 
being done that I know of, that could actually say, "This is still low risk." 

 

Other contexts where more research is required included gathering data for new or emerging aquaculture species, 
identifying circumstances that contribute to biosecurity trigger events, and identifying what pests are already in the local 
environment so aquaculture farmers are not blamed for introducing them. 

We have this species that there isn’t really that much data around; there’s not a lot of data to support decisions and 
best practices when it comes to pathogens and the resilience of the shell. So we need to really be working hand in 
hand with DPI to create that data, particularly as it’s sort of an emerging industry.       

 

So, for me getting a much more robust understanding of what is actually going on in these systems that cause these 
problems, if we do that first, then hopefully we will be able to build a more robust biosecurity plan, that can actually 
have some level of protection for the industry. 

 

We need to clearly identify what pests are already in each water body because I think there’s always a risk that 
aquaculture can be held responsible for the introduction of disease or pests into waterways. Without measurement of 
that, we can be the obvious person to blame but not necessarily the culprit. When you’ve got recreational fishing or 
other commercial operations happening between estuaries and bays, aquaculture can mistakenly be blamed. 

 

3.8.3 Disease resistant stock and diversification 
Over a third of interviewees talked about the importance of getting access to disease resistant stock (Richmond River 
Oysters were specifically mentioned) or supporting the development of hatcheries for existing or emerging species 
(which require specialist expertise). However, there was an acknowledgment that DPI might be concerned with 
potentially being seen as “competing” with commercial hatcheries.  
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In the Richmond river, which has similar conditions to what we have here, there’s a naturally occurring oyster, a 
Sydney Rock Oyster that’s resistant to the QX disease. Getting more information and being able to access some of 
those oysters to see how they would go in our estuaries, that would be a major help. 

 

The Richmond River Oysters are a relatively new discovery, I think our next step is contacting DPI and asking them 
to do a run of spat for us, which they’re quite capable of doing. They don’t do it because they don’t want to be seen 
to be competing with the commercial hatcheries, which is fair enough, but we’re sort of at the stage where everyone 
wants these oysters. 

 

With the Rock Oysters, what we find is there’s not enough nursery growers, so we could do with a couple more 
hatcheries, so that way you’re not dependent on just the one hatchery. What I would like to see from DPI is to try and 
support the industry by having more hatcheries available. They’ve got a very good hatchery in Port Stephens, and at 
the time when we were asking for stock, they felt that they were going in competition with the private hatcheries. But 
their first approach should be looking after the industry, and not worrying about stepping on private run hatcheries.       

 

Having a domesticated breeding program [for current and emerging species] is something where we probably need 
direct government support rather than leaving it solely to industry to develop - the actual capability of having 
geneticists, people that are experts in genetics and breeding programs. DPI and the CSIRO and other departments 
have the expertise that’s needed by industry to start those breeding programs at the actual genetics level.      

 

3.8.4 Greater enforcement 
Previously in this report, we mentioned how the non-compliant behaviour of other farmers can be a barrier to biosecurity 
risk management actions and outcomes. To this end, about a quarter of interviewees mentioned the need for greater 
enforcement. Perhaps more importantly, there was a desire for DPI to follow-up when breaches are reported, as some 
interviewees were able to recount instances when no follow-up action took place. 

DPI should do more active inspections of biosecurity breaches. And I know I’m causing trouble for myself, but it is a 
trouble that I’m happy to embrace ... If everybody works the proper way, we don’t need to be afraid about 
inspections. But that’s the mentality of oyster farmers. It’s a very old school industry, and these guys say, “Oh we 
know how to do it. We’ve been doing this for 60 years, I don’t want no young kids that are from a uni coming here 
and telling me what to do”. I’m totally different. I need as much information as possible to make sure our industry and 
my business is safe. DPI should be more active, visiting farms and doing official inspections.      

 

We recorded a biosecurity breach to DPI, and they did nothing. So you can have all these rules, and you can have all 
these guidelines for people, but when farmers see the department not acting, we were devastated. And so my 
response to the department is, "Fine, have your guidelines, but if you’re not going to enforce it, you’re toothless.” 

 

There are a lot of farmers who operate in a grey area. There are farmers up here on this river who do not abide by 
biosecurity rules, and we’ve reported them to DPI, and they’ve never investigated. So that’s a real problem. 

 

3.8.5 Expanded engagement with other stakeholders 
Similar to the above section, interviewees had previously described how the actions of other waterway users, adjacent 
land uses, and other catchment decision makers can present challenges to biosecurity risk management. To this end, a 
small number of interviews (four – all oyster farmers) suggested that DPI could expand their engagement on biosecurity 
matters to these other users and stakeholders. 

We had a chat with [de-identified water company] that didn’t go anywhere. They’re developing 600 houses with no 
sewage plan. It can’t even work with the system that exists now. This year, we had four major closures, and I’m 
pretty sure we’re going to have really bad stuff that may cause sickness or even death for people that consume 
oysters. To be honest with you, that’s my main biosecurity problem at the moment is not caused by oysters itself, but 
it’s caused by sewage that is being spewed on the bay. 

 



 

28 
 

I applied to council to put a holding dam in, but council didn’t approve the dam, even though it was supported by 
Fisheries. A lot of money was spent doing all the preparedness and doing the soil sampling and designs and all that 
sort of stuff, and in the end, council, because of other considerations, would not approve it. I think there is a bit of a 
tension between let’s say what DPI would support and think is a good idea, versus what council would approve.  

 

If you just look at the oyster industry, and say, "Sorry fellas, you can’t shift from that estuary to this estuary," but then 
you’d have 200,000 or 300,000 recreational fisherman driving their boats up and down the coast and going in and 
out of these estuaries at leisure, with virtually zero regulation or policy, or anything to do with biosecurity on them. 
So, as far as I’m concerned, you can’t just have a regulation for one specific group and ignore a massive group that 
are doing whatever they like every day of the week.       

 

We may find at the end of the day that a lot of these events are triggered by environmental issues. So then you 
would have to drag in local councils, and local governments, and all the players in terms of water quality and 
catchment management issues. And in a sense, I’m hoping that’s what it does come out with, because most of us in 
the industry believe that our biggest impacts have come from poor land management practices, and catchment 
management issues. And the industry has been largely displaced in a lot of areas as a result of that.  

 

3.8.6 Biosecurity plans 
When it comes to developing plans, four interviewees mentioned several ways that DPI could support them. These 
included having species-specific templates, providing workable and best practice examples of plans from other sectors 
(especially for emerging industries), and case studies and evidence demonstrating the effectiveness of biosecurity plans.  

We’re following the one size fits all guidelines [for a biosecurity plan], but they don’t fit us as well. We and DPI are 
making some assumptions that it would work the same way, in lieu of there not being more specific data for us. 

 

From a best practice point of view, are there any examples of what a plan would look like? Do DPI provide those? Is 
there an opportunity for it to be a bit more tailored to species? 

 

If we can prove that a biosecurity plan will really work and save the industry, then of course we’re going to back it and 
believe in it 100%, but most of us don’t believe that it will make any difference. 

 

I would like to see a biosecurity plan, but I want to see one that I can do. So, I see it as fairly straightforward stepping 
stones. Do the research, build a plan based on that research, and then implement it with the industry, and making 
sure DPI have the resources to bring industry along with them … I guess the one thing that frustrates me to some 
degree is the amount of material in the biosecurity plan that has just been plucked out of the agricultural biosecurity 
stuff, and to me it’s a “Clayton’s plan” for aquaculture. So I guess I keep going back to that same major point about 
developing a plan that is specifically aquaculture-based. 

 

3.8.7 Protocols 
Finally, three interviewees mentioned the need for protocols, especially for the movement of stock between states. As 
mentioned previously, there was a perception that some operators were moving stock in the absence of strict protocols 
and procedures, while others thought there was inconsistency between species. Such protocols would also be 
responsive to changing risk analyses referred to in 3.8.2, and would benefit from having a level of uniformity between 
different states (especially when bringing in stock from outside NSW). 

3.9 Aquaculture’s future in NSW 

Interviewees were asked their opinion on the future of NSW’s aquaculture industry. The majority of interviewees were 
positive (and are intending to stay within the industry), describing how the industry has learnt to be resilient, the growing 
demand/prices for specific species, and opportunities to expand and diversify. Others were happy to stay with the status 
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quo rather than expand (more for lifestyle choice), while others expressed concerns in relation to imports, adjacent 
waterway and land uses impacting on water quality, and over-regulation when it comes to biosecurity. 

I think oyster farmers have proven they’re a resilient bunch, whether it’s with people that have farmed Pacifics in the 
past, and they’ve been completely wiped out from a disease and had to start from scratch, or you’ve been farming 
Sydney Rocks and you’ve been wiped out by QX, or there were some farmers like us this year that got smashed in 
the floods and lost a whole lot of stock … I think the industry wants to double or triple NSW Sydney Rock production 
in the next sort of five to 10 years, and I certainly think that will happen. I think we’re at least able to double, if not 
triple our production over the next five years, as a result of all this infrastructure investment, some of which would not 
have been possible without the business support we’ve had for the last 18 months. 

 
Obviously short term is to keep growing. But then long term is to make sure that we have a sustainable business 
that’s going to be around for another 100 years. Our long-term goal is just to make sure whenever it’s that time for us 
to pass it over, is to make sure it’s in a really good place, it’s very successful, and it’s sustainable. 

 
So I truly believe it’s a very good future as long as we understand that we all need the water and we need the quality 
of the water to be able to do agriculture. And that’s exactly what it is. It’s a culture in the water.  

 
We’re rotating to the hatchery oyster as our stock model, and we’ll continue to try to grow our farm. We want to grow 
it to about 70,000 dozen a year, and try to employ a few more people. So, we’re committed to the industry, and we 
enjoy it. Best life ever, but it has a lot of challenges. 

 

In years to come, the Rock Oyster will be probably worth 10 times more than what it’s worth today, and there’ll be a 
bigger demand for food in general, let alone shellfish, and we’re the only ones that can grow a Rock Oyster. And it is 
the nicest oyster in the world 

 
I think it’s an unlimited future. Every single animal I can produce, I’ve got 10 people who want to buy it, so if I can 
keep producing it, I can keep selling it. So I expect to be around for quite some time in the industry. 

 

I do believe that there is a huge amount of potential, but the heavy bio-security regulation is also a potential risk. If 
the requirements are too stringent, then that is also going to dampen the industry … We also do not feel that we are 
being properly protected from imports. I’m not saying we don’t want to compete with imports. We just don’t feel that 
Biosecurity is checking that frozen or fresh stuff coming in. We have this whole big rule and regulation book of what 
we can and can’t do, but we don’t see it being a requirement of people bringing fish into the country. 

 

I’m a bit of a stayer. I’ll still be here into the future. I’m a small operator. I have no plans to become large. That’s 
something that I may have done many years ago. Now I’m more interested in just keeping it ticking along as a viable, 
little business.  

 

I’m never going to become a wealthy man off doing what I’m doing, but I’m outdoors all the time, I love where I am, 
I’m five minutes out of a little rural country town that I happen to be born and bred in, and I’m four hours away from 
Sydney. And we live in a lovely spot. 
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4. RESULTS: SURVEY 

4.1 Background of participants 

Figure 1 and Figure 2 provide a breakdown of the age, gender, and the primary and secondary farmed species of the 49 
survey respondents. Most were male, in the 55-64 age bracket, and farmed molluscs (e.g., oysters). Most were in the 
business of human food production (Figure 3), with their annual production detailed in Figure 4. We also asked how they 
would describe their involvement in the NSW aquaculture industry. Approximately two-thirds described having a long 
running aquaculture business that represented their primary source of income. No respondent selected participating in 
aquaculture as more of a “lifestyle choice”. 

 

Figure 1: Age and gender of survey participants 

 

 

Figure 2: Primary and secondary farmed species of survey participants 

 

16%
20%

41%

18%

4%

84%

8% 8%

0%

20%

40%

60%

80%

100%

35-44 years 45-54 years 55-64 years 65-74 years Prefer not to
say

Male Female Prefer not to
say

Age group Gender

69%

22%

12%

0%

10% 8% 8%
2%

0%

20%

40%

60%

80%

Mollusc Finfish Crustacean Other

Species

Primary Secondary



 

31 
 

 

Figure 3: Primary and secondary purpose of farmed species  

 

 

Figure 4: Annual production of survey participants 
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Council and Mid-Coast Council areas. A range of other council areas were represented by only one or two respondents.  

When it comes to being previously impacted by a biosecurity event/disease incursion, 45% of respondents said they had 
not been previously impacted, 31% said they had a small-scale scare or impact, while 24% had an impact that required 
an emergency response. For farmers of molluscs, we also asked what biosecurity risk zone their estuary is in for QX, 
and whether their estuary had previously been impacted by POMS (Figure 5). Most were in a low-risk QX zone, and had 
not been impacted by POMS. 
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Figure 5: Disease status of survey respondent estuaries (molluscs only) 

4.2 Importance, level of control, and knowledge of biosecurity management 

Figure 6 shows survey responses related to the importance of biosecurity risk management to farmers, as well as the 
level of control and knowledge they feel they have. Reflecting somewhat similar themes to the interviews, biosecurity risk 
management was rated very important. While knowledge of biosecurity risk management was moderate, respondents 
felt that being able to withstand and respond to disease incursions was not completely in their control.  

 

Figure 6: Importance, level of control and knowledge of biosecurity risk management 

We also asked survey respondents who they believed were mostly responsible for biosecurity risk management within 
the NSW aquaculture industry. On average, 47% of respondents believed it was the responsibility of aquaculture 
farmers, 41% believed it was the responsibility of DPI, while 12% believed the responsibility laid elsewhere. 
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4.3 Biosecurity risk management motivations 

In the survey, we asked respondents to rate how important certain motivations (captured from the interviews) were when 
it comes to biosecurity risk management. All motivations were largely rated as very important, with a particular emphasis 
on reducing risks to the business and protecting human health and the environment (Figure 7). These findings are 
largely consistent with the themes that emerged during the interviews, and emphasised strong links between biosecurity 
risk management and the ongoing profitability of the business and the industry. 

 

Figure 7: Motivations of biosecurity risk management of survey participants 

4.4 Influential sources of information 

In the interviews, we asked about different individuals or groups who were influential in farmers’ decisions to implement 
biosecurity risk management actions. In addition to the assistance and support provided by DPI, other influential sources 
included the NSW Food Authority and other farmers. These three sources were again identified as the most influential 
among survey participants when it comes to biosecurity risk management (Figure 8). 
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Figure 8: Influential sources on biosecurity risk management decisions 

4.5 Future support from DPI 

In the interviews, we asked farmers about enablers and barriers to implementing biosecurity risk management actions. 
Answers to these questions were typically also reflected in how they responded to the later question on how DPI could 
better support farmers when it comes to biosecurity risk management. In the survey, and for the sake of keeping the 
survey length manageable, we focused on just asking respondents about future support that DPI could provide (based 
on themes that emerged during the interviews). We first asked respondents to identify which of the examples of DPI 
support would be helpful for their business, and then from the ones they selected, which would be their “top 3”. The 
results are detailed in Figure 9. The most common responses (based on the first part of the question) were “checklists or 
tips” as reminders of biosecurity obligations, followed by financial support following a disease incursion. Interestingly, 
interview themes around more “compliance and enforcement” and extension activities involving DPI officers visiting 
farms/estuaries were not rated highly in the survey. This might be a consequence of the dominance of mollusc farmers 
who completed the survey. This bias in the survey sample manifested, in our view, in what respondents selected in their 
“top 3” support options, with protocols for the transport of stock and supporting biosecure hatchery production (which 
were prominent themes among oyster farmers in the interviews) being the most frequently selected options, followed by 
financial support and the provision of checklists.  
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Figure 9: Preferred future support from DPI for biosecurity risk management 

We also asked survey respondents their preferred way of receiving information from DPI about biosecurity risk 
management. Based on the options presented to them, their preferences were as follows: 

• Text messages: 47% 
• Newsletters: 45% 
• Fact sheets: 35% 
• Face to face events and/or training: 33% 
• DPI website: 22% 
• DPI biosecurity phone app: 18% 
• Webinar/online events and/or training: 14% 
• Podcasts: 2% 
• Social media posts: 2% 

4.6 Biosecurity plans 

Unlike the interviews, the survey had some dedicated questions on biosecurity plans. We first asked if respondents had 
a biosecurity plan. Of the 51% who said they had a plan: 

• 64% said it was not based on a pre-existing template 
• 20% said it was based on a DPI template 
• 12% said it was based on another template (e.g., “my own”, “common sense”, industry practices, DPI info) 
• 4% said it was based on an industry group template, and 
• None said it was based on a commonwealth government template. 

Of the 49% without a plan, 63% intended to develop one over the next 5 years. 

We also asked what resources or tools would be helpful to develop a biosecurity plan (Figure 10). Integrating protocols 
into biosecurity plan templates was identified as being the most helpful, followed by just providing biosecurity plan 
templates in the first instance, and plans that cater for specific industry and species needs, characteristics and contexts. 
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Other highly rated support options included offering assistance and feedback during the development of the plan and 
providing completed examples as guides or case studies.  

 

Figure 10: Helpful resources from DPI to support the development of biosecurity plans 

4.7 Future risks to the business 
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to biosecurity events. Across these two items, less than half agreed they were prepared to some degree. We also asked 
if they believed that reporting biosecurity events to DPI would lead to negative business consequences (a theme that 
emerged during the interviews). Around half agreed there would be negative business consequences, which may pose a 
barrier to contacting DPI if a biosecurity event was to arise. Results from these questions are presented in Figure 11. 

10%

10%

12%

10%

12%

14%

14%

14% 6%

6%

6%

6%

8%

8%

8%

16%

8%

12%

10%

16%

8%

12%

12%

12%

14%

14%

16%

14%

18%

14%

10%

8%

14%

12%

20%

10%

51%

51%

55%

45%

43%

39%

31%

33%

5.59

5.57

5.57

5.20

5.24

5.00

4.96

4.71

0% 20% 40% 60% 80% 100%

Linking DPI protocols & template

Template of a plan

Industry/species specific plans

Assistance & feedback during development

Relevant completed examples

An online form

Evidence base to justify requirements

Breaking plan into smaller sections

1. Not at all helpful 2. 3. 4. 5. 6. 7. Very helpful Mean



 

37 
 

 

Figure 11: Future risks to the business 

 

5. RESULTS: WORKSHOP 
At the results workshop, following a presentation of the findings, participants were asked two questions. The first asked, 
“How do the findings reflect your own understanding and/or experience of how farmers manage biosecurity risks?” The 
second question asked, “How should DPI use the findings to support farmers with biosecurity risk management?” Below 
is a summary of the main opinions expressed in response to these questions. 
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• It was surprising that so many farmers thought biosecurity was important to their business. It doesn’t feel like 
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biosecurity plan. Some follow-up interrogation of the data revealed this was not the case. Due to the small 
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likely to possess this fear. 

• A possible way to address this fear is to deliver case study presentations of response outcomes, highlighting 
good outcomes versus bad outcomes, and the importance of contacting DPI in a timely manner (while 
assuming that DPI can also respond in a timely manner).  

• The possibility exists to use the Port Stephens QX outbreak as a case study at the upcoming oyster conference 
for what actions are most useful in an emergency situation, and help farmers to think about what they can do to 
help their business and DPI if a biosecurity threat is identified in their farm/area.  

 Results discrepancy 
• Useful to note a QX outbreak in Port Stephens occurred in between the interviews and survey. Did this 
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compared to the survey respondents. However, this discrepancy might also be influenced by the fact that 
mollusc (oyster) farmers were the main respondents to the survey. 

Compliance  
• Land-based aquaculture settings do not receive as many compliance inspections. This is because compliance 

inspections need to be based on risk (and land-based settings pose less of a biosecurity risk). 
• Is there an opportunity to set up self-compliance/audit programs? DPI could set up a regime – once per year, or 

biannual – and provide training. The use of self-audit tools could also be integrated into biosecurity plans.  
 
Shared responsibility 

• While 47% of survey respondents said the responsibility for biosecurity risk management falls on farmers, 41% 
felt that responsibility also lies with DPI. This finding is similar to terrestrial animal growers – farmers seem to 
only like to accept half the risk. 

• Needs to be more recognition of the shared responsibility for biosecurity risk management. This includes cost 
sharing – need to be clearer who pays for what in an emergency, as this has caused confusion/hesitancy. 

Hatcheries/protocols 
• Two of the most important things to stand out for one of the breakout room groups were the need for protocols 

(interstate) and also more biosecure hatchery production. This links to recent discussions regarding access to 
Richmond River oysters (Black-lipped oysters). 

Biosecurity plans 
• It was surprising that 63% of those that didn’t yet have a plan said they intended to do one over the next 5 

years (according to the survey). Questions were raised about whether this would actually happen (intention-
behaviour gap). 

• The suggestion was made to run workshops (“writeshops”) on how to write a biosecurity plan and maybe 
farmers could walk away with a draft. Could provide a good opportunity to show farmers that biosecurity 
planning may not be as difficult as they think it is.  

• Need to consider species-specific biosecurity plan templates. 
• Literacy is recognised as a potential limitation with some growers in terms of preparing plans and even 

completing forms. 
• Opportunity to develop systems that can assist with automated population of biosecurity planning documents. 

Extension 
• One stand-out finding (from the interviews) was that the industry wants DPI to leave the office and engage 

more on the ground. 
• DPI has less resourcing than in the past to get out of the office. COVID restrictions have also impacted 

extension activities (and farmer participation). 
• Could do more field days, roadshows, conferences – improve DPI-farmer interaction, share science/research, 

laboratory and equipment displays, business case studies (e.g., successful response and business outcomes 
following the reporting of biosecurity events), recognise industry leaders (both small and large) through industry 
awards, networking across multiple stakeholders (e.g., NSW Food Authority, local councils, local land services, 
catchment management authorities). 

• DPI needs to engage more with the NSW Farmers Association and OceanWatch, who have resources to do 
extension. Could also facilitate biosecurity training.  

• Such activities could build knowledge and capability, take advantage of identified influential sources of 
information (DPI, other farmers, the NSW Food Authority, OceanWatch), and help address the survey finding 
that less than half feel prepared to avoid or respond to biosecurity events. 
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Case studies/lessons learnt from other jurisdictions 
• Opportunity to review evidence from other jurisdictions (both aquatic and terrestrial) to reveal important case 

studies and lessons that could be applied to the NSW aquaculture industry (note: there is an Evidence Review 
Service at the Monash Sustainable Development Institute that could assist with this task, which the research 
team often collaborate with). 

Communications 
• Most research participants agreed that checklists/tips about obligations would be helpful. 
• Some resources are already online – need to review and improve, with supporting documents such as 

checklists and process flow diagrams (note: BehaviourWorks Australia worked on a previous project with DPI 
where behavioural science principles were applied to re-design communications). 

• Need to make it clear to farmers where the information is and make it more visible. 
• Newsletters noted as a key resource – DPI could perhaps reinvigorate the Aquaculture Newsletter (but is likely 

to require additional funding). 
• Need to consider the different learning styles and needs of different business types/sizes. 

 

6. DISCUSSION AND RECOMMENDATIONS 
This project explored the importance of biosecurity risk management across the NSW aquaculture industry, identified a 
range of actions farmers have implemented to manage biosecurity risks, unpacked the different influences that impact 
on their biosecurity decision-making, and provided an opportunity for farmers to express what future support DPI can 
provide to help realise ambitions related to biosecurity preparedness and resilience.  

Based on the results described in this report, most farmers rated biosecurity risk management as very important to their 
business decision-making (noting that this surprised some DPI staff at the results workshop). However, many felt they 
had more control over the “preparation” side of biosecurity risk management, compared to the “resilience” side, which 
requires other farmers, stakeholders, and government authorities to be working together. Indeed, results from the survey 
revealed that less than half of respondents felt prepared to avoid or respond to biosecurity events, which might reflect 
the low level of control many farmers felt (based on the survey) when it comes to biosecurity risk management. 

Looking at the different actions that farmers have implemented related to biosecurity risk management, the most 
frequently mentioned actions involved strict procedures for sourcing and moving stock, as well as regular inspections, 
testing and data collection. Other frequently mentioned actions included contacting DPI with biosecurity 
concerns/questions, on-site visitor and staff management (specifically for finfish operations), and various “maintenance” 
activities to ensure stock remain healthy. Less frequently mentioned actions included developing a biosecurity plan, 
establishing quarantine sites in case there is an outbreak (which seemed more viable for larger operations with multiple 
leases/ponds), regular equipment cleaning (or having dedicated equipment for specific sites), and pest/vermin control. 
Given the breadth of actions that have been implemented, there might be an opportunity for DPI to go through a 
prioritisation exercise to identify which actions are likely to have the greatest impact on biosecurity risk management 
outcomes and have a high likelihood of uptake by farmers (because they are not too onerous to undertake). These 
behaviours can be a key focus of future engagement efforts. 

When we asked farmers what factors motivated the implementation of biosecurity risk management actions, most 
connected such actions to reducing risks to the business as a key motivation. But other strong motivations were also 
apparent, including reducing impacts to the environment and human health, and protecting other farmers and local 
communities from aquatic disease incursions.  

However, motivation alone is often not sufficient to achieve behaviour change, and so farmers were also asked about 
enablers and barriers to biosecurity risk management. Key enablers included the size of the business (in this case, being 
large enough to have some financial capacity and resilience to implement biosecurity best practices and being able to 
quarantine some sites from others during a disease outbreak), having multiple sources of income, positive 
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interactions/support from DPI (noting other sources of positive influence included the NSW Food Authority and other 
farmers willing to share their expertise), existing knowledge of aquatic biosecurity (noting that survey respondents only 
indicated a moderate level of knowledge when it comes to biosecurity risk management), and in the case of oyster 
farmers, having access to disease checked/resistant stock.  

Key barriers included small business size (meaning they don’t have the resources to implement best practice biosecurity 
actions), less supportive interactions with DPI, a lack of hatcheries and transport protocols, the behaviour of other 
farmers and waterway users, a lack of supporting resources for developing biosecurity plans, and external events (floods 
and bushfires) that can impact water quality and stock health. 

Interviewees suggested a number of activities and directions that DPI could consider to support farmers when it comes 
to biosecurity risk management. From an industry engagement perspective, there is the opportunity to produce 
checklists and tips to remind farmers of their obligations (in a concise and engaging way), reduce the fear among 
farmers about the potential consequences of contacting DPI with a biosecurity concern (this fear was apparent among 
half of the survey respondents), provide greater access to biosecurity science/research (which might be a particular 
barrier among smaller operators), and improvements to stakeholder consultation and extension activities. In terms of 
preferred communication channels that might be relevant to some of these activities, text messages and newsletters 
were the most desired delivery mechanism among survey respondents, followed by face-to-face events.  

Beyond these industry engagement activities, other sources of support included financial support following disease 
incursions, more testing and research (e.g., updating the biosecurity risk levels of waterways, background research on 
new aquaculture species, trigger events, existing pests), access and development of disease-resistant/hatchery stock, 
greater biosecurity compliance enforcement (although this was more common among interviewees compared to survey 
respondents), expanded engagement with other waterway stakeholders (e.g., councils, recreational boating groups, 
local land services, catchment management authorities, water authorities, housing developers), protocols for stock 
transport, and resources to support the development of biosecurity plans.  

On this final point, about half of the survey respondents did not have a biosecurity plan, but most intended to develop 
one in the next five years. To this end, respondents saw value in having templates (with DPI protocol integration and 
with a focus on specific species) as helpful resources to achieve this task (in addition to general assistance and 
feedback). 

Reflecting on the results described in this report, including the opinions expressed from stakeholders at the results 
workshop, we have developed the following list of actionable and applied recommendations that DPI could consider to 
better engage farmers on biosecurity risk management: 

Short-term recommendations Details 

1. Review and prioritise biosecurity 
risk management actions of 
aquaculture farmers  

• Interviewees recounted a number of biosecurity risk management actions they 
have implemented.  

• DPI could review these actions to determine which ones are likely to have the 
greatest impact on preventing disease incursions and have high likelihood of 
uptake by farmers.  

• These priority actions could then be a particular focus of future engagement efforts. 

2. Adapt and roll-out the survey at 
times that will yield greater 
response rates  

• Given the low response rate to the survey, DPI should consider rolling out the 
survey at times where they believe a higher response rate could be achieved. 

• This might include distributing the survey at future conferences or networking 
events. 

• A higher response rate will produce more representative insights across the 
industry, allow comparisons across sectors and locations, and track the impact of 
engagement efforts and DPI activities. 
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• The survey measures should be part of a broader monitoring and evaluation 
framework that DPI is developing with BehaviourWorks Australia on engaging 
farmers in biosecurity risk management. 

3. Run extension events with NSW 
aquaculture farmers 

• Extension events should aim to foster relationship building between DPI and 
farmers, present opportunities to share the latest science and research (including 
laboratory and equipment displays), highlight business case studies (e.g., of 
successful response and business outcomes following the reporting of biosecurity 
events), and recognise industry leaders (both small and large) through industry 
awards. 

• The events should present networking opportunities with other stakeholders that 
directly or indirectly impact on biosecurity outcomes (e.g., NSW Food Authority, 
local councils, local land services, catchment management authorities, recreational 
waterway user groups, developers).  

• Such events should aim to build the knowledge and capability of farmers, and take 
advantage of identified influential sources of information (e.g., DPI, other farmers, 
the NSW Food Authority, OceanWatch) 

• The events represent an important response to the survey finding that less than 
half of the farmers feel prepared to avoid or respond to disease incursions, and 
only have moderate levels of knowledge when it comes to biosecurity risk 
management.  

• The events could be coordinated with the NSW Farmers Association and 
OceanWatch, who have resources to do extension. Examples of extension events 
could include field days, roadshows, conferences with farmers etc.  

4. Produce concise checklists and 
tips to remind farmers of their 
biosecurity obligations. 

• In producing these checklists/tips, there is the opportunity to tap into the multiple 
motivations expressed by research participants (e.g., reducing business risk; 
avoiding impacts to the environment, human health and other farmers), while also 
addressing the fear factor expressed by many research participants (e.g., through 
case studies that demonstrate positive business outcomes from contacting DPI).  

• These and other communications can also be reviewed through a behavioural 
science and design lens using evidence-based principles that are known to 
increase responses to written communications, while also improving overall user-
friendliness in how information is presented to the industry. 

• There was a preference for communications to be delivered via text messages and 
newsletters (in addition to in-person events) 

• Improving communications with farmers might assist in increasing current levels of 
knowledge and feelings related to “being prepared”. 

Medium-term recommendations Details 

5. Interrogate accounts of positive 
interactions with DPI and how 
they can be applied elsewhere 

• Interviewees recounted both positive and negative interactions with DPI staff when 
it comes to biosecurity risk management.  

• There is an opportunity to interrogate “what works” in relation to these positive 
interactions and apply these insights elsewhere.  

• This can assist in reducing the “fear factor” that many farmers felt when thinking 
about contacting DPI. 

6. Provide resources to support the 
development of biosecurity plans 

• If DPI believes biosecurity plans are a key tool for the future, then more resources 
and support are required (to convert those intending to develop a plan over the next 
five years to actually producing and using one).  

• Examples of support include running workshops on how to write a biosecurity plan 
(where farmers walk away with a draft plan), the development of species-specific 
biosecurity plan templates, and using IT systems that can assist with the automated 
populating of sections of the plan.  
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• The value of the plan could be augmented through the integration of DPI transport 
protocol requirements, as well as procedures to conduct regular self-audits (as a 
means of sharing the compliance responsibility for biosecurity risk management).  

• Such integrations could assist in avoiding the situation where plans just “sit on a 
shelf” following their development. 

Longer-term / resource intensive 
recommendations Details 

7. Review evidence from other 
jurisdictions about “what works” 
when it comes to engaging 
farmers on biosecurity risk 
management. 

• It is anticipated that significant research exists from other jurisdictions, contexts 
(e.g., aquatic, terrestrial) and countries about effective strategies to engage farmers 
on biosecurity. 

• There is an opportunity to synthesise these learnings and determine their 
applicability to the NSW aquaculture context. 

• The evidence review would typically focus on peer-reviewed research literature, 
complemented by “on the ground” insights from expert practitioners. 

8. Future investments and 
investigations into hatcheries, 
research, financial support, 
protocols, and compliance 
inspections 

 

• While the focus of the previous recommendations leans towards more immediate 
and actionable pathways, research participants identified other DPI support 
activities that would require a future investment of resources. 

• These include supporting biosecure hatchery production and stock; conducting 
research on trigger events, emerging aquaculture species and updating the 
biosecurity risk status of waterways; financial support for farmers following disease 
incursions; the development of protocols (especially for interstate transport of 
stock); and more compliance inspections to ensure farmers and other stakeholders 
are meeting their biosecurity obligations. 

 
 

7. CONCLUSION 
Most of the farmers who participated in this research study described a positive future for the NSW aquaculture industry. 
With growing demand and prices, there are opportunities for both expansion and diversification. But farmers were also 
acutely aware (at least those who participated in this study) of the importance of proper biosecurity risk management to 
securing this future. Based on the insights described in this report, current feelings related to being prepared and having 
control over biosecurity matters reveal opportunities for improvement that farmers, DPI, and other stakeholders can work 
together to achieve.  
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APPENDIX 1: INTERVIEW GUIDE 
About your business 
1. Can you tell me a little bit about your business in your own words? 

Biosecurity preparedness and resilience 
The following questions focus on biosecurity risk preparedness and resilience – we will talk about “response” shortly. 

2. We know that phrases like “biosecurity preparedness and resilience” can mean different things to different people. 
How do you understand or define “biosecurity preparedness and resilience” in the context of your business? 

3. How important are considerations related to biosecurity preparedness and resilience when it comes to your 
business decision-making? 

Actions: Past, present and future 
4. What actions have you implemented in your business related to biosecurity preparedness and resilience? 
5. What have been the positive outcomes from implementing these actions? 
6. Have there been any negative outcomes?  
7. Are you planning to implement further actions related to biosecurity preparedness and resilience in your business? 

Influences 
We now would like to talk about the different reasons behind the actions related to biosecurity preparedness and 
resilience you have implemented in your business. 

8. What motivated you in the first place to implement these actions? 
9. Was there anything that made it easy or enabled you to implement these actions? 
10. Was there anything that made it difficult for you to implement these actions? 
11. Did any other people or groups play a role in your decision to implement these actions? 

Biosecurity response 
12. Has your business been previously impacted - either directly or indirectly - by biosecurity risks or outbreaks?  

• If “yes”, are you willing to expand on these experiences? 

Future support 
13. DPI wants to identify the best ways it can support NSW aquaculture businesses when it comes to biosecurity 

preparedness and resilience. What assistance or resources do you need from DPI to better support you to prepare 
and be resilient to biosecurity risks?  

14. What previous experiences have you had with DPI or other government agencies in relation to biosecurity? 
15. Where do you see your future – short-term and long-term – within the NSW aquaculture industry? 
16. Do you have any other comments? 

Thank you for participating. 
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APPENDIX 2: SURVEY INSTRUMENT 
About your business 
1. Which of the following best describes the primary and secondary species that you farm? [allow multiple selections, 

allow to tick both per row] 

 Primary species (please tick all that 
apply) 

Secondary species (if any) (please 
tick all that apply) 

Mollusc (oyster, mussel)   
Crustacean (prawn, yabby, etc.)   
Finfish   
Other   

 

2. Which of the following best describes the primary and secondary purpose of the species you farm? [allow multiple 
selections, but only one per row] 

 Primary purpose (please tick all that 
apply) 

Secondary purpose (if any) (please 
tick all that apply) 

Human food production   
Stock enhancement program   
Hatchery stock to supply other 
farmers 

  

Jewellery and ornamental purposes   
Ornamental fish   
Tourism   
Other   

 

3. In which local government area are your operations mainly located? 
• Drop-down list of LGAs (Source: https://www.olg.nsw.gov.au/public/find-my-council/local-government-area-

boundaries-and-mapping-information/) 
4. What is your average annual production across your entire business? [Allocate based on Q1] 

• [Q1 Molluscs] Nil production; 1 - 5,000 Dozen; 5,001 - 20,000 Dozen; 20,001 - 35,000 Dozen; 35,001 - 
50,000 Dozen; > 50,001 Dozen 

• [Q1 Crustacean/ Finfish] Nil production; More than 0 to less than 20 ton; 20 to less than 100 ton; 100 ton or 
more 

• [Q1 Other] Nil production volume; Small production volume; Medium production volume; Large production 
volume 

5. Which of the following statements best describe your current involvement within the NSW aquaculture industry? 
(please tick all that apply) [allow multiple selections] 

• I am relatively new to the NSW aquaculture industry and so I am just getting started 
• I have a long running aquaculture business 
• Aquaculture is my primary source of income 
• I participate in aquaculture more as a lifestyle choice rather than a business choice 
• I have plans to leave the aquaculture industry in the coming years 

Importance of biosecurity risk management 
The next blocks of questions ask about biosecurity risk management. For the purpose of this survey, “biosecurity risk 
management” includes the following three components:  

• Actively working to prevent a pest or disease incursion 
• Preparing to respond to a biosecurity event 
• Having the ability to recover from a biosecurity event 
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6. How important or unimportant are considerations related to biosecurity risk management when it comes to your 
business decision-making? 

Not at all 
important 

1 2 3 4 5 6 7 Very 
important 

 

7. What level of control do you believe you have when it comes to managing biosecurity risks to your business? 

No control 
at all 

1 2 3 4 5 6 7 Complete 
control 

 

8. In your opinion, how responsible are the following groups for biosecurity risk management within the NSW 
aquaculture industry? Please enter a percentage of responsibility for each of the groups. The numbers you enter will 
need to add up to 100%. [use Constant Sum Question in Qualtrics] 

a. Aquaculture farmers 
b. DPI (inc. Biosecurity & Food Safety and Fisheries) 
c. Other stakeholders 

 
9. How would you rate your level of knowledge when it comes to managing biosecurity risks to your business?  

Not at all 
knowledgeable 

1 2 3 4 5 6 7 Very 
knowledgeable 

 

Biosecurity risk management motivations 
10. When it comes to implementing biosecurity risk management actions in your business, how important or 

unimportant are the following factors? 

Not at all 
important 

1 2 3 4 5 6 7 Very 
important 

 
a. Reducing risks to the business (e.g., risks to profitability, market value, market access, stock loss) 
b. Protecting human health 
c. Protecting the environment 
d. Avoiding biosecurity impacts on other aquaculture businesses 
e. Avoiding impacts on the local community  

 
11. How influential are the following individuals or groups in your decisions around implementing biosecurity risk 

management actions in your business? 

Not at all 
influential 

1 2 3 4 5 6 7 Very 
influential 

 
a. DPI (inc. Biosecurity & Food Safety and Fisheries) 
b. Aquaculture equipment suppliers 
c. Local community groups (e.g., fishing clubs, recreational user groups) 
d. OceanWatch Australia 
e. Other aquaculture farmers 
f. Fish/consultant veterinarians 
g. NSW Food Authority 
h. Your industry representative committee or association (please name the committee or association you are 

referring to)_____________ 
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Future support for biosecurity risk management 
12. DPI want to support the biosecurity risk management actions and outcomes of the NSW aquaculture industry.  

 
Which of the following examples of DPI support or resources would be helpful for your business? (please select all 
that apply) [randomise response options] 

 
a. Checklists or tips to remind aquaculture farmers of their biosecurity obligations (including when to contact DPI) 
b. Greater access to biosecurity research (e.g., breeding programs, emerging biosecurity risks, effective risk 

management practices) 
c. More consulting with industry to understand their biosecurity needs and opinions 
d. Networking and training opportunities on biosecurity risk management 
e. DPI officers visiting businesses to provide advice 
f. Support research and data collection of new or emerging commercial aquaculture species 
g. Consistent and enforceable protocols for the transportation of stock between waterways within NSW and 

interstate 
h. Engagement of other non-aquaculture stakeholders (e.g., other waterway users, adjacent land users, locals 

councils, catchment management authorities) on the importance of biosecurity risk management 
i. More compliance and enforcement inspections to identify biosecurity breaches 
j. Support the increase in biosecure hatchery production across the industry 
k. Support the uptake of disease resistant stock across the industry 
l. Facilitate industry access to financial support tools in case of a disease incursion 

 

12 (Top 3). Of the options that would be helpful, please rate your top 3 priorities. (Place a 1 next to your top priority, a 2 
next to your second priority, and a 3 next to your third priority) 

[Carry forward selected responses from Q12] 
 

13. How would you like DPI to provide you with information and updates about biosecurity risk management? Please 
tick your top three options. [randomise response options] 
• Face to face events and/or training 
• Webinar / On-line events and/or training 
• Podcasts 
• Fact sheets 
• Newsletters 
• DPI biosecurity phone app 
• Social media posts 
• DPI website 
• Text messages 
• I don’t want to receive any information from DPI about biosecurity risk management [exclusive choice] 

 
14. [If Q13 “I don’t want to receive any information from DPI about biosecurity risk management”]  Is there any other 

group or organisation (other than DPI) you would rather receive information and updates from about biosecurity risk 
management?  
• No 
• Yes, please specify  ______________ 

Biosecurity Plans 
You’re more than halfway through the survey, thanks again for your participation.  

This block of questions is about the development of biosecurity plans to ensure good biosecurity practices on your farm 
and help prevent diseases and pests impacting your business. 

15. Do you currently have a biosecurity plan for your business? 
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• Yes 
• No 

 
16. [If yes to Q15] Is your biosecurity plan based on a template provided by one of the following organisations? 

• DPI 
• Industry group 
• Commonwealth government 
• Other, please specify____ 
• My biosecurity plan is not based on any pre-existing template 

 
17. [If no to Q15] Do you intend to develop a biosecurity plan for your business over the next 5 years? 

• Yes 
• No 
• [TEXT BOX UNDERNEATH THIS QUESTION TO ELABORATE ON ANSWER TO Q17]  Please feel free 

to tell us why: ___________ 
 

18. Regardless of whether you currently have a biosecurity plan or not, how helpful would the following DPI resources 
be for developing a biosecurity plan for your business? 

Not at all 
helpful 

1 2 3 4 5 6 7 Very 
helpful 

 
a. An online form that populates some sections of the plan for you 
b. Some relevant completed examples of a biosecurity plan 
c. A template of a biosecurity plan 
d. Linking DPI protocols within the template  
e. Industry/species specific biosecurity plans 
f. Breaking the plan into smaller sections  
g. An evidence base justifying the requirements of the plan 
h. Assistance and feedback during the development of the biosecurity plan  

Past experience with biosecurity risks 
19. Has your business previously been impacted by a pest or disease incursion? This can be either a direct impact 

(e.g., a disease was detected in your business) or an indirect impact (e.g., a disease incurred in another business 
you could no longer trade with). 
• No previous direct or indirect impact 
• Previous small-scale direct or indirect impact or scare (no emergency response) 
• Yes, previous direct or indirect impact involving an emergency response 

 
20. [Q1 Molluscs] Which QX risk-based biosecurity zone is your estuary located in? If you farm in multiple estuaries, 

please tick all that apply. [allow multiple selections] 
• Low risk  
• Medium risk 
• High risk 
• Under investigation 
• Unsure 

 
21. [Q1 Molluscs] Is your estuary affected by POMS? If you farm in multiple estuaries, please tick all that apply. [allow 

multiple selections] 
• Yes 
• No 
• Unsure 

Thinking about the future 
22. Thinking about the future, to what extent do you agree or disagree with the following statements? 
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Strongly 
disagree 

1 2 3 4 5 6 7 Strongly 
agree 

 

a. My business is well prepared to avoid pest or disease incursions. 
b. My business is well prepared to respond to biosecurity events should they occur. 
c. Reporting biosecurity events to DPI will lead to negative business consequences (e.g., reputational risk, 

financial loss, impacts on other businesses). 

About you 
This last block of questions helps us to learn a little more about you. 

23. Please indicate the age category relevant to you:  
• 18 – 24 years 
• 25 – 34 years 
• 35 – 44 years 
• 45 – 54 years 
• 55 – 64 years 
• 65 – 74 years 
• 75 – 84 years 
• 85 years or over 
• Prefer not to answer 

 

24. What is your gender? [allow multiple selections] 

 Woman 
 Man 
 Non-binary / gender diverse 
 Prefer not to say [exclusive choice] 

 

25. Is there anything else you would like to tell us/DPI about biosecurity risk management? Please share your thoughts 
in the text box below. 

 


