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1. INTRODUCTION 

Western Australia is currently undergoing a transformation in biosecurity 

management, moving from a government-led to an industry and community-coordinated 

approach.  Under the Biosecurity and Agriculture Management Act 2007 (BAM Act), the 

establishment of Biosecurity groups (BGs) will provide the means to secure funding for this 

new collaborative approach.  The Department of Agriculture and Food, Western Australia 

(DAFWA) and the Invasive Animals Cooperative Research Centre (IA CRC) are providing 

support to assist communities to establish functional BGs in their area.  This report is the 

fourth in a series to help DAFWA and communities understand the triggers for effective 

community action in biosecurity management, with an emphasis on invasive animal 

management.  

The first two reports in the series provided a general overview of the drivers and 

barriers to Western Australian rural landholders: (1) participating in invasive animal 

management activities, and (2) becoming members of community-led groups and 

participating in their administration and activities.  This information was collected in two 

separate surveys of WA landholders conducted in June / July 2016.  The third report focused 

on understanding the awareness and participation of landholders from a BG perspective.   

This report focuses on two very different types of landholders; (1) the commercial 

producer who relies on their property for earn a livelihood (i.e. their main source of 

income), and (2) the hobby or ‘lifestyler’ landholder, who maintains their property to 

provide some recreation, without the expectation of it being a primary source of income.  It 

further explores, and compares, the drivers and barriers to participation in invasive animal 

management activities and associated group activities for each of these landholder groups.  

As the cooperation and support of all rural landholders and the community in general will 

be an integral part of the success of the BG program, this report, along with the driver and 

barrier analysis in reports 1 and 2, will assist these groups to select or develop the most 

appropriate intervention techniques to boost awareness, membership and participation 

rates. 
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2. LANDHOLDER SURVEYS 

Two random-digit-dial telephone survey, using both landline and mobile numbers, was 

conducted in June/July 2016 to target landholders across rural Western Australia.  The first 

survey was created to measure landholders’ perceptions of invasive animals, their 

participation in individual and group control activities, and a broad range of potential drivers 

and barriers that may influence participation in each type of control activity.  The second 

survey was created to measure landholder’s perceptions and participation in collaborative 

biosecurity groups and their activities, as well as a broad range of potential drivers and 

barriers that may influence their participation.  Socio-demographic information including 

age, gender, property size, enterprise type and length of residence was collected from all 

participants.  The development of these two surveys is described in Report 1 and Report 2, 

and the final instruments are available in the Appendicies of these reports (McLeod, Hine, & 

Please 2016, 2017a).  
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3. RESULTS 

Figure 1: Income source and property area distribution - Survey 1 

 

 

Figure 2: Income source and property area distribution - Survey 2 

 

 

There were a total of 731 respondents for Survey 1 

(participation in invasive animal control) and 838 

respondents for Survey 2 (awareness of and participation 

in biosecurity group activities). 

 

The property was the main source of income for 65% of 

respondents in Survey 1 and 60% of respondents in 

Survey 2 

 

There was a significant difference between property size 

and the property being the main source of income 

(Survey 1: Pearson’s Chi-squared = 270.6, df=2, p<0.001; 

Survey 2: Pearson’s Chi-squared = 243.6,  df=2, p<0.001) 

 

Commercial producers (property as main source of 

income) tended to be associated with larger properties  
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Figure 3: Enterprise distribution - Survey 1 

 

 

Figure 4: Enterprise distribution - Survey 2 

 

 

Mixed farming (cattle, sheep and/or cropping) was the 

main enterprise type 

Other enterprises included horses, poultry, pigs, goats, 

horticulture, and boutique industries such as grapes, 

olives, aquaculture, and catering for tourists. 

6% of sampled properties in both surveys were lifestyle 

or residential blocks (i.e. no enterprise). 

 

There was a significant difference between enterprise 

type and the property being the main source of income 

(Survey 1: Pearson’s Chi-squared = 145.1, df=6, p<0.001; 

Survey 2: Pearson’s Chi-squared = 115.9, df=6, p<0.001) 

 

Properties that ran a combination of cattle, sheep and 

crops tended to be the main income sources, whereas 

other enterprises were approximately 50:50. 
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 Figure 5: Average perception of the severity of wild dogs, and participation  

in control activities across income source groups 

 

 

 
 
 
 

 

 

 

 

Respondents were asked to rate the severity of wild dog 

impacts on their property (1= not a problem, 2= minor 

problem, 3=moderate problem, 4=severe problem 5= 

very severe problem), and to what extent they 

participated in both individual (solo) and group 

management activities for wild dogs (1= never, 2= rarely, 

3=sometimes, 4=often 5= very often) 

 

The perceived severity of the impacts of wild dogs and 

participation in wild dog control activities was similar 

between those individuals that earned their main 

source of income from their property and those that did 

not.   
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Figure 6: Average perception of the severity of foxes and participation  

in control activities across income source groups 

 

 
 
 
 

 

 

 

 

 

Respondents were asked to rate the severity of fox 

impacts on their property (1= not a problem, 2= minor 

problem, 3=moderate problem, 4=severe problem 5= 

very severe problem), and to what extent they 

participated in both individual (solo) and group 

management activities for foxes (1= never, 2= rarely, 

3=sometimes, 4=often 5= very often) 

 

Individuals that earned their main source of income 

from their property perceived foxes as more of a 

problem than those that did not, and tended to 

participate more in control activities.  
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Figure 7: Average perception of the severity of rabbits and participation  

in control activities across income source groups 

 

 
 
 
 

 

 

 

 

 

Respondents were asked to rate the severity of rabbit 

impacts on their property (1= not a problem, 2= minor 

problem, 3=moderate problem, 4=severe problem 5= 

very severe problem), and to what extent they 

participated in both individual (solo) and group 

management activities for rabbits (1= never, 2= rarely, 

3=sometimes, 4=often 5= very often) 

 

Individuals that earned their main source of income 

from their property perceived rabbits as more of a 

problem than those that did not, and tended to 

participate more in control activities.  
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Figure 8: Perception of the severity of feral pigs and participation in control activities 

across income source groups  

 

 

 
 
 
 

 

 

 

 

 

Respondents were asked to rate the severity of feral pig 

impacts on their property (1= not a problem, 2= minor 

problem, 3=moderate problem, 4=severe problem 5= 

very severe problem), and to what extent they 

participated in both individual (solo) and group 

management activities for feral pigs (1= never, 2= rarely, 

3=sometimes, 4=often 5= very often) 

 

The perceived severity of the impacts of feral pigs and 

participation in feral pig control activities was similar 

between those individuals that earned their main 

source of income from their property and those that did 

not.    
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Figure 9: Average perception of the severity of feral cats and participation  

in control activities across income source groups  

 

 

 
 
 
 

 

 

 

 

 

Respondents were asked to rate the severity of feral cat 

impacts on their property (1= not a problem, 2= minor 

problem, 3=moderate problem, 4=severe problem 5= 

very severe problem), and to what extent they 

participated in both individual (solo) and group 

management activities for feral cats (1= never, 2= rarely, 

3=sometimes, 4=often 5= very often) 

 

Individuals that earned their main source of income 

from their property perceived feral cats as slightly more 

of a problem than those that did not, and tended to 

participate slightly more in control activities. 
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Figure 10: Participation in invasive animal control activities - Survey 1 

 

 

 
 

 

 

 

 

 

 

 

 

As detailed in Report 1, latent profile analysis identified 

four distinct ‘behavioural’ profiles based on participation 

in various types of invasive animal control activities: 

 

 Non-controller: invasive animals not perceived as a 

problem, do not conduct any individual or group 

control activities 

 Individual controller: invasive animals perceived as 

a problem, conduct individual control but not 

group control activities 

 Group controller: invasive animals rated as a slight 

problem, conduct little individual control but will 

participate in some group activities 

 Dual (individual and group) controller: invasive 

animals perceived as a problem, participate in both 

individual and group control 

 

The income source groups varied in their proportions 

of each of those profiles, with individuals that earned 

their main source of income from their property more 

prevalent in the group and dual controller profiles. 

  



Income Source Perspective of Participation - 14  

Figure 11: Participation in invasive animal management groups - Survey 2 

 

 
 

 

 

 

 

 

 

 

 

 

As detailed in Survey 2, latent profile analysis identified 

two distinct ‘behavioural’ profiles based on participation 

in biosecurity groups: 

 

 Non-participators: Low awareness of any groups in 

their area, and unlikely to be members (thus not 

attend any meetings or participate in group-led 

activities 

 Participators: High awareness of groups in their 

area, and likely to be members and attend 

meetings and participate in group-led activities 

 

 

A higher proportion of biosecurity group members 

tended to be individuals that earned their main 

source of income from their property 

 

 

There were a high number of landholders, 

regardless of their income source, who were not 

aware of any biosecurity groups in their area 
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Figure 12: Willingness to pay an annual rate to support the activities of a  

community-led biosecurity group 

 

 

 

 

 

 

 

 

 

Respondents were asked to nominate an amount they 

would be willing to pay as an annual rate to support the 

activities of a community-led biosecurity group in their 

area. 

 

Values nominated ranged from $0 to amounts exceeding 

$500 

 

Individuals that earned their main source of income 
from their property were more willing to pay larger 

amounts.



Income Source Perspective of Participation - 16  

Table 1: Important differences between the drivers and barriers for participation in individual invasive animal control activities between 

commercial producers (i.e. landholders who earned their main source of income from their property; n=471) and recreational landholders (i.e. 

those landholders that did not rely on their property for their income; n=259) as identified from Survey 1, using step-wise regression. 

 

Commercial producers were more likely to participate in individual 
control activities if: 

Recreational landholders were more likely to participate in 
individual control activities if: 

 They perceived the impacts of invasive animals to be severe  They perceived the impacts of invasive animals to be severe 

 They had the time to be able to conduct the control activity 
 They believed that, as landholders, they were expected to 

conduct control 

 They believed they had the skill to carry out the control 
activity correctly 

 They had the time to be able to conduct the control activity 

 They were younger 
 They believed they had the skill to carry out the control 

activity correctly 

 They had stronger negative emotional associations towards 
pest animals 

 

Step-wise regression model: R=.67***, R2=.45, adj R2=.45 Step-wise regression model: R=.60***, R2=.35, adj R2=.34 

***p=.001 
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Table 2: Important differences between the drivers and barriers for participation in group invasive animal control activities between 

commercial producers (i.e. landholders who earned their main source of income from their property; n=471) and recreational landholders (i.e. 

those landholders that did not rely on their property for their income; n=259) as identified from Survey 1, using step-wise regression. 

 

Commercial producers were more likely to participate in group 
control activities if: 

Recreational landholders were more likely to participate in group 
control activities if: 

 They perceived the impacts of invasive animals to be severe  They perceived the impacts of invasive animals to be severe 

 Their neighbours also participated in the control activities  They lived on a larger-sized property 

 They had the time to be able to conduct the control activity 
 They believed it would improve the long-term value of their 

property 

 They were younger 
 They believed that, as landholders, they were expected to 

conduct control 

 They valued recognition from others for being a good 
manager 

 They had stronger negative emotional associations towards 
pest animals 

Step-wise regression model: R=.40***, R2=.16, adj R2=.15 Step-wise regression model: R=.38***, R2=.14, adj R2=.12 

***p=.001
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Table 3: Important differences between the drivers and barriers for predicting participation in biosecurity group meetings between 

commercial producers (i.e. landholders who earned their main source of income from their property; n=505) and recreational landholders (i.e. 

those landholders that did not rely on their property for their income; n=331) as identified from Survey 2, using step-wise regression. 

 

Commercial producers were more likely to participate in 
biosecurity group meetings if: 

Recreational landholders were more likely to participate in 
biosecurity group meetings if: 

 They had trust in other members of the group  They had trust in other members of the group 

 They enjoyed helping the community to resolve invasive 
animal issues 

 They lived on a larger-sized property 

 They believed they had the skills to be on the committee  

 They had the time to commit to attending the group 
meetings  

 

Step-wise regression model: R=.33***, R2=.11, adj R2=.10 Step-wise regression model: R=.23***, R2=.05, adj R2=.05 

***p=.001
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Table 4: Important differences between the drivers and barriers for predicting participation in biosecurity group-led educational and control 

activities between commercial producers (i.e. landholders who earned their main source of income from their property; n=505) and 

recreational landholders (i.e. those landholders that did not rely on their property for their income; n=331) as identified from Survey 2, using 

step-wise regression. 

 

Commercial producers were more likely to participate in 
biosecurity group-led activities if: 

Recreational landholders were more likely to participate in group-
led activities if: 

 They were aware of the group’s activities  They were aware of the group’s activities 

 They trusted the group’s capabilities and programs and the 
leadership 

 They trusted the group’s capabilities and programs and the 
leadership 

 They believed they had the skills to complete the activity  They lived on a larger-sized property 

 They enjoyed helping the community to resolve invasive 
animal issues 

 They believed they did not have the knowledge to 
successfully complete the control activity by themselves 

 They didn’t conduct their own control activities  

Step-wise regression model: R=.33***, R2=.11, adj R2=.10 Step-wise regression model: R=.23***, R2=.05, adj R2=.05 

***p=.001 
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4. CONCLUSION 

Participation in either individual or group control activities by both commercial 

producers and recreational landholders was linked to the perception of the severity of 

invasive animal problems, as well as available time and the belief in their skills to carry out 

the control activity correctly.  The perception of some invasive species, such as foxes, 

rabbits and cats, varies between commercial and recreational landholders, so when 

targeting particular species it will be important for a biosecurity group to engage with their 

local landholders in order to ascertain their priorities.  The expectation that control activities 

should be conducted was an influential driver for recreational landholders, hence both 

DAFWA and the biosecurity groups still need to promote the message that “all landholders 

are responsible for the management of declared species”.  

The results of the two surveys indicate that only a small proportion of Western 

Australian landholders participate in the invasive animal control activities, and are aware of 

and participate in biosecurity groups.  DAFWA staff and the biosecurity groups will need to 

carefully consider the suggested strategies detailed in reports 1 and 2 (McLeod et al., 2016, 

2017a) to successfully engage with their communities and improve overall awareness and 

membership.  Trust in the groups and their capabilities is also an important factor that the 

biosecurity groups will need to nurture as they engage with all landholders in their 

communities. 

There were some important differences in the factors that influence the participation 

of commercial and recreational landholders in group activities.  Survey 1 identified 

neighbour participation, available time and good manager recognition as drivers for 

commercial producers in group control activities, with survey 2 further identifying 

appropriate skills and community-mindedness.  Additional involvement of these landholders 

in group meetings was influenced by available time and possession of committee skills. On 

the other hand, property size was an important driver for the participation of recreational 

landholders in both group control activities and group meetings, while improving the long-

term property value and emotional associations with pest animals (survey 1), and beliefs 

about not having the knowledge to successfully complete the control activity by themselves 

(survey 2) were also important factors for these landholders to become involved in group 

control activities.   
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