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Executive summary 
Background 

This report presents the key results from a national survey of agricultural land managers about 

pest and weed management on their property and local area undertaken by ABARES in 2016 

and 2019. A total of 6,470 land managers participated in 2016 and a slightly larger group of 

8,059 participated in a second survey conducted in 2019. 

The survey respondents represented agricultural land managers across broadacre, 

horticulture, dairy and other livestock (poultry, deer, goats, horses, bee-keeping) industries, 

each with an estimated value of agricultural operations (EVAO) of $5,000 per year or more, 

across 53 of the 56 natural resource management regions in Australia.  

The data were collected through a combination of hardcopy postal and online versions of the 

survey. In 2016, approximately 77% of responses received were via the postal survey option 

and this decreased to 56% in 2019 with an increasing preference for online response options 

among the farming population. An adjusted response rate1 of 52% overall was achieved across 

both surveys.  

This report presents results on a range of topics from the surveys including the level of the 

problem with pest animals and Weeds of National Significance (WoNS), impacts of pest animals 

and weeds, pest animal and weed management activities on the property and in the local area, 

information sources used, participation in local support networks, and changes between 2016 

and 2019.  

Changes in many of the results presented on pest animal and weed management between the 

2016 and 2019 surveys are potentially linked to the differences in the level of agricultural 

activity and the practices used on farms due to climatic conditions that occurred between the 

two surveys. While 2016 was a relatively high rainfall year, there were severe, prolonged 

drought conditions across much of the country in 2019 (BoM 2016; 2019). These changes are 

likely to have influenced the distribution, abundance and impacts of pest animals and weeds 

and the levels of activity around their management.  

Key findings from the survey are:  

Problems with pest animals and weeds on property 

 Problems with some pest species are very commonly reported, with more than 50% of 
agricultural land managers in Australia reporting native animals and birds, rabbits/hares, 
rodents (rats and mice) and foxes had caused either minor or major problems on their 
properties in the 12 months prior to both the 2016 and 2019 surveys. 

 Feral animals are a subset of pest animals that include wild dogs, foxes, rabbits/hares, 
introduced pest birds, feral deer, feral pigs, feral camels, feral goats, feral horses/donkeys, 
feral cats and rats/mice. The proportion of agricultural land managers reporting that a 
major overall feral animal problem was experienced on their property had not changed 
significantly between surveys (21% 2016, 20% 2019). However, there was a statistically 
significant decrease by 13 percentage points in those reporting a minor feral animal 
problem between surveys.  

 
1 Adjusted response rate is the response rate for the agricultural sample after excluding ineligible sample points, including 

‘return to sender’ (i.e. no forwarding address, not known at address), and ‘out of scope’ (e.g. deceased, or no longer owns 

or manages the property) (Table 18 has more detail). 
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 Nationally, there were statistically significant increases in the proportion of land managers 
reporting major or minor problems with native animals and birds (4.5 percentage point 
increase), feral deer (1.9 percentage point increase), feral pigs (1.7 percentage point 
increase), feral horses/donkeys (0.4 percentage point increase) on their properties 
between surveys. In their qualitative feedback, land managers indicated a number of pest 
species had recently arrived on their properties in the 12 months preceding 2019. Feral 
deer was the most commonly reported pest animal that recently arrived on properties, 
followed by kangaroos, feral pigs and wild dogs.  

 The largest decrease in pest problems between surveys was in the proportion of land 
managers reporting major or minor problems with rabbits/hares (-6.9 percentage points).  

 Twenty five percent of land managers reported major weed problems on their properties 
in the 12 months preceding the 2016 survey. This had reduced to 12% reporting major 
terrestrial weed problems in the 12 months preceding the 2019 survey.  

 Problems related to the presence of Weeds of National Significance (WoNS) on agricultural 
properties are widespread, with land managers in all NRM regions reporting issues with at 
least one WoNS. Agricultural land managers were more likely to report major or minor 
problems with Blackberry (27% of respondents), African boxthorn (19%), Silverleaf 
nightshade (12%) and Lantana (10%) than other weeds, on their properties in the 12 
months preceding the 2019 survey.  

Impacts at the property level 

 Land managers reported insects, native animals and birds, and other invertebrate pests 
(e.g. parasites, slugs, nematodes, mites etc) were the main pests contributing to crop 
damage or a decrease in crop production in the 2019 survey. Native animals and birds also 
contributed to infrastructure damage (e.g. fences), decreased livestock production and 
weed seed introduction. Feral animals contributed to crop damage, decreases in livestock 
production and damage to infrastructure; while freshwater pests had impacted on water 
sources. 

 Reports of impacts were up across all pest species groups and impact types in the 2019 
survey compared to the 2016 survey. The largest increase in impact between the surveys 
was a 41 percentage point jump in the proportion of land managers reporting crop 
damage (e.g. contamination of harvest or grain) or decreased crop production (e.g. crop 
quality loss due to insect infestations) caused by invertebrate pests. 

 Reports of weed impacts on agricultural properties were down in 2019 from 2016 across 
all types of impacts, probably because of reduced overall vegetation growth (including 
weeds) due to severe, prolonged drought conditions across much of the country in 2019 
(BoM 2019). In 2016, 72% of land managers reported experiencing a decrease in the value 
of production on their property caused by weeds. This dropped to 49% of land managers 
reporting this impact in 2019.  

Management practices at the property level  

 In 2019, 74% of land managers indicated they were actively managing a pest animal on 
their property in the last 12 months. This is a small but statistically significant decrease 
from 76% of land managers actively managing a pest in 2016.  

 Shooting, ground baiting and pesticide/insecticide applications continue to be the most 
widely used tools for pest control in 2019 (used by 76%, 49% and 52% of land managers 
respectively).  

 Small but statistically significant increases in the use of aerial baiting (2.8%), trapping 
(2.7%), biological controls (3.0%), and exclusion fencing and netting (3.2%) occurred 
between 2016 and 2019. Crop or grazing management had the biggest change of any pest 
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control method with a 6 percentage point increase in land managers using this method 
between the surveys. 

 The most common delivery agents for pest control activities were the owners/operators 
of the property themselves (33% of respondents). Local and state governments, private 
contractors/employees contributed to the delivery of ground baiting activities. Biological 
control agents were mainly being deployed on properties by owner/operators, but also by 
state government officials and private contractors/employees. 

 Ground shooting was the most widely used pest animal control method (used by 76% of 
land managers in 2019), but only a small proportion of land managers using it considered 
it highly effective (20% of those using it rated it as very effective in 2019). 

 Pesticides/insecticides are used by over 50% of land managers and were regarded as the 
most effective pest control method nationally. 

 Eighty one percent of agricultural land managers indicated they were undertaking weed 
management activities in 2019, which was a small but statistically significant drop from 
85% in 2016. 

 Ninety five percent of land managers reported a positive expenditure on pest and/or weed 
management in 2016. This reduced to 85% of managers reporting a positive expenditure 
in 2019. 

 Of those reporting any spend, an average of $20,405 (adjusted to reflect farm prices paid 
in 2019–20) was spent per agricultural business on undertaking pest animal and weed 
management activities in the 12 months preceding the 2016 survey and this almost halved 
to $11,576 per agricultural property in 2019. 

 Eighty three percent of agricultural businesses reported that the owner/operators 
including family members had made some effort to manage pests and/or weeds on the 
property in 2016. This decreased to 77% of owner/operators including family members 
reporting effort in 2019. The proportion of agricultural businesses reporting any effort by 
contractors, employees and other people (for example, volunteers) on managing pests 
and/or weeds on the property decreased from 43% in 2016 to 34% in 2019. 

 Of those reporting any effort, pest animal and weed control activities took an average of 
77 person days per agricultural business by the owners/operators including family 
members in 2016. This had decreased to an average of 66 days in 2019. There was almost 
no change in average days of effort by contractors, employees and other people (for 
example, volunteers) on managing pest animals and weeds, which remained about 40 
person days in 2019. 

 In both surveys, the most important action that land managers thought could improve pest 
animal and weed management was having new or improved control methods (or tools) 
(63% and 59% of land managers in 2016 and 2019 respectively rated this as important or 
very important). Greater access to information on control options/methods also remains a 
priority for land managers (55% of land managers in 2016 and 53% of land managers in 
2019 rated this as either important or very important).  

 In 2019, 38% of land managers were very interested in using new biological control tools 
for pest animal or weed management on their property if they become available in the 
future. 

Management at the regional and community level 

 Sixty five percent of land managers reported that an agency or group were undertaking 
pest animal management activities in their local area in 2016. This had decreased to 50% 
of land managers indicating pest management activities occurred in their local area in 
2019. 
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 Fifty one percent of land managers reported that weed management activities were being 
undertaken in their local area by an agency or group in 2016. This had decreased to 34% 
of land managers reporting weed management activities in their local area in 2019.  

Participation in groups, activities and programs 

 Rates of pest and weed management group membership in Australia has not changed 
significantly between 2016 and 2019 and was around 10% of land managers. More than 
52% of land managers who were in a group said the groups they were members of had 
developed a plan for coordinating pest animal and weed management activities and 
collaborating with stakeholders in the local area, and membership of groups with plans 
saw a 10 percentage point increase between 2016 and 2019. 

 Rates of participation in any pest or weed activity/program in Australia decreased 
between 2016 and 2019 from 36 to 31% of land managers. The decrease can be seen 
across participation in almost all provider’s activities/programs, but particularly those 
run by Landcare groups and regional natural resource management groups—with 
decreases of 4 percentage points each.  

 Of those who had participated in activities run by service providers in 2019, more than 
85% of land managers reported that they had used the skills/knowledge gained through 
those activities on their properties. 

 In 2019, land managers were asked if they were aware of or had participated in specific 
major programs/initiatives for pest animal and weed management in the past 12 months. 
The highest level of awareness achieved was of the release of the RHDV1 (K5), the rabbit 
biological control agent Korean strain in March 2017, of which 30% of survey respondents 
were aware. Nearly a third of all survey respondents were aware of the National Wild Dog 
Action Plan, and 5% were aware and had been involved. About 10% of respondents were 
aware of the Agricultural Competitiveness White Paper—pest animals and weeds 
measure—and about 1% were aware and had been involved in the program.  

Sources of information and advice 

 Between 2016 and 2019, there was at least a 4 percentage point increase in the 
proportion of land managers relying on peers and neighbours, family and friends, local 
government/councils and demonstration trials or field days for pest and weed 
information and advice. However, there was also a reduction by at least 3 percentage 
points in the proportion of land managers relying on state governments and 
agribusinesses for advice and information on managing pest animals and weeds.  
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1 Introduction 
Established pest animals and weeds represent a high ongoing cost to agriculture, and they affect 

agricultural competitiveness, the environment and the natural resource base. The Australian 

Government invested $50 million through the Agricultural Competitiveness White Paper to 

improve the way pest animals and weeds are managed and to increase the capacity of farmers to 

deal with these threats. This is through investment in projects that: developed new and 

improved control tools and technologies; improved land manager awareness and access to 

control tools and technologies; improved land manager knowledge of best practice pest animal 

and weed management; and increased land manager and community participation in pest 

animal and weed management activities. 

To enable the Department of Agriculture, Water and the Environment to evaluate outcomes of 

this investment, baseline data was required to provide a national overview of the status and 

management of established pest animals and weeds. This series of national surveys of private 

agricultural land managers was undertaken to collect data on pest animal and weed status, 

impacts and management actions at the property and local area levels. A secondary objective 

was to provide a national data set that can be utilised by relevant stakeholders such as land 

managers, jurisdictions and regional bodies to assist in their management of established pests 

and weeds. 

The surveys collected private agricultural land managers’ perspectives on the following:  

1. Pest animal and weed impact  

 The presence of pest animals and weeds on their property and in their local area. 

 The degree to which pest animals and weeds are a problem on their property and in their 
local area. 

 The problems caused (impacts) by established pest animals and weeds on agricultural 
production (for example, crop losses) and the environment (for example, loss of native 
flora). 

2. Management at the property level 

 The management/control actions (including non-action) undertaken by land managers on 
their property—including the time used by the land manager and the cost of management. 

 The effectiveness of pest animal and weed management actions on their property. 

 The ways land managers improve pest animals and weeds management. 

3. Management at the regional and community level 

 The management/control actions (including non-action) undertaken in their local 
area/region.  

 The effectiveness of collective pest animal and weed management actions in their local 
area/region. 

4. Participation in groups, activities and programs 

 Pest and weed group membership 

 Pest and weed management program awareness and participation 

 Skills and knowledge acquisition from program participation 
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 Participation in major government programs and initiatives 

 Actions to improve pest and weed management. 

5. Sources of information and advice 

 Preferred and trusted sources of information for building skills and knowledge in 
management actions. 

This report presents high level results from the 2016 and 2019 surveys, and a regional level 

analysis can be found online at agriculture.gov.au/pws-results in a Tableau dashboard. 

http://www.agriculture.gov.au/pws-results
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2 Methods 
The ABARES pest and weed survey is a key part of a larger research project to determine what 

changes have occurred in pest and weed management activity on agricultural properties in 

Australia. The survey approach consists of: 

1) baseline survey of managers of agricultural establishments in 2016 (Pest Animal and 
Weed Management Survey (PAWS) 1) 

2) follow-up survey of managers of agricultural establishments in 2019, with longitudinal 
component (PAWS 2) 

3) future follow-up survey of managers of agricultural establishments in 2022, with 
longitudinal component (PAWS 3). 

The survey process consisted of: 

 survey instrument development and testing 

 survey sampling design and selection 

 survey delivery and data capture 

 analysis and reporting. 

Full details of survey methods can be found in Appendix B. 
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3 Results 
Results presented in this report are based on responses of agricultural land managers to two 

ABARES national pest and weed management surveys, the first in 2016 and a second survey in 

2019. In 2016, 6,470 land managers participated, while 8,059 land managers participated in 

2019.  

For the 2019 survey cohort the majority of respondents were over 55 years of age, male, and 

owner operators of the property. The main purpose of the managed property, indicated by 

nearly 100% of respondents, was agriculture covering broadacre, horticulture, dairy and other 

livestock industries. Further detail on the characteristics of the survey participants and their 

properties are presented in Appendix A.  

In 2016 and 2019, sample numbers were insufficient for NRM regions of Cooperative 

Management Area (QLD) and Alinytjara Wilurara (SA) therefore these estimates are not 

presented at a regional level. However, they are included in national level estimates. Sample 

numbers for Cape York (QLD) were low in both survey waves and therefore, estimates for Cape 

York should be used with caution. Australian Capital Territory (ACT), Torres Strait and the 

external territory NRM regions were not sampled in 2016 nor 2019, but several surveys were 

received through an open online survey in 2016. These are not presented at a regional level but 

are included in national level estimates.  

To enable historical comparisons, some similar survey questions from the Australian Bureau of 

Statistics 2006–07 Natural Resource Management (NRM) survey (ABS 2008) are presented in 

the analyses in this report. This includes sections of this report about the levels of uptake of pest 

animal and weed management controls used on properties, and the average expenditure by land 

managers on pest animal and weed management. 

A map key showing the location of NRM regions (Department of Environment and Energy 2016) 
is provided in Appendix D. 

Pest animal and weed impacts 

Problems with pest animals and weeds on property 

Pest animals 

Agricultural land managers were asked to indicate the degree of the pest animal problem on the 

property (ranging from ‘no’, ‘minor’ or ‘major’ problem) in the past 12 months for a number of 

pest species categories, as follows:  

 feral animals, including: 

o wild dogs 

o foxes 

o rabbits/hares 

o introduced pest birds (e.g. Starling, Indian myna) 

o feral deer 

o feral pigs 

o feral camels 

o feral goats 

o feral horses/donkeys 

o feral cats  
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o mice/rats2 

 native animals and birds (e.g. kangaroos, crows, possums, etc) 

 insects (e.g. locusts, flies, aphids, etc) 

 fresh water pests (e.g. carp, perch, exotic turtles, etc) 

 other pests (e.g. parasites, slugs, nematodes, mites, etc).  

Problem level ratings for each of these pest species or groups in 2016 and 2019 are presented in 

Figure 1.  

Figure 1 Degree of the pest problem on property in the last 12 months 

 

 
 

Source: ABARES pest and weed survey 2016 and 2019. The ‘No problem’ response option includes whether or not the 

species was reported as present on the property. The species category ‘fresh water pests (e.g. carp, perch, exotic turtles, 

etc)’ was added in the 2019 survey. 

Problems with some species are very common, with more than 50% of agricultural land 

managers in Australia reporting native animals and birds, rabbits/hares, rodents (rats and mice) 

and foxes had caused either minor or major problems on their properties in the 12 months prior 

to the 2016 and 2019 surveys. Species causing particularly major problems on agricultural 

properties in 2019 were native animals and birds (reported by 37% of land managers, up from 

31% in 2016), foxes (reported by 17% of land managers), rodents (rats and mice) (reported by 

12% of land managers), insects and pigs (reported by 11% of land managers), followed by 

rabbits/hares (reported by 9%), wild dogs (reported by 8%), other insects (reported by 8%), 

 
2 Chi-square tests of independence were done for each species or species group and revealed that the difference in 

problem ratings (i.e. proportion of respondents reporting a minor or major problem between 2016 and 2019) was 

significant for; foxes (χ2(1)=11.03, p=0.0009), rabbits/hares (χ2(1)=67.28, p<0.0001), deer (χ2(1)=13.76, p=0.0002), pigs 
(χ2(1)=6.11, p=0.013), horses/donkeys (χ2(1)=3.93, p=0.047), mice/rats (χ2(1)=9.60, p=0.002), native animals/birds 
(χ2(1)=31.15, p<0.0001) and other pests (e.g. mites/nematodes/slugs) (χ2(1)=59.27, p<0.0001). The chi-square tests for 
other species or groups were not significant. 
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introduced pest birds and feral cats (reported by 7%), and feral deer (reported by 4% of land 

managers). 

The percentage point change in the proportion of respondents reporting a problem with a 

particular pest animal species between 2016 and 2019 nationally is shown in Figure 2. The 

change in proportion of respondents reporting at least a minor (i.e. minor or major) problem, 

was statistically significant for the species marked with ▲ in Figure 2 (see footnote 2). 

Figure 2 shows the largest increase between surveys occurred in the proportion of land 

managers reporting major or minor problems with native animals and birds (4.5 percentage 

point increase). This was followed by statistically significant increases in reports of major or 

minor problems with feral deer (1.9 percentage point increase), feral pigs (1.7 percentage point 

increase) and feral horses/donkeys (0.4 percentage point increase). The largest decrease 

between 2016 and 2019 was in the proportion of land managers reporting major or minor 

problems with rabbits/hares (-6.9 percentage points). Followed by statistically significant 

decreases in reporting of other pests (e.g. parasites, slugs, nematodes, mites, etc.)  

(-6.0 percentage points), foxes (-2.8 percentage points), rats/mice (-2.6 percentage points). 

Figure 2 Problem level rating, change in percentage points 2016 to 2019 

 

Source: ABARES pest and weed survey 2016 and 2019. The ‘No problem’ response option includes whether or not the 

species was reported as present on the property. The change in proportion of respondents reporting at least a minor (i.e. 

minor or major) problem, was statistically significant for the species marked with ▲ (see footnote 2). 
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Land managers were also asked to rate the overall degree of the problem they had experienced 

with all feral animals on the property (Figure 3). Nationally, the proportion of land managers 

reporting a major feral animal problem on their property had not changed significantly between 

surveys (21% 2016, 20% 2019). However, the overall feral animal problem saw a 13 percentage 

point shift from minor problem to no problem between 2016 and 20193. 

Figure 3 Overall feral animal problem on the property in past 12 months 

 

Source: ABARES pest and weed survey 2016 and 2019. The ‘No problem’ response option includes whether or not the 

species was reported as present on the property.  

 

Recently arrived pest animals 

Pest animals may be moving into new areas. 12% of survey respondents indicated that a pest 

species had only recently arrived on their property in 2019 which they had not noticed there 

before. The most commonly reported recently arrived pest animals, ranked from most to least 

reported, were: 

 deer (137) 

 kangaroo (118) 

 feral pigs (107) 

 wild dogs/dingoes (64)  

 Indian myna (47) 

 bats/flying foxes (37) 

 emu (26) 

 cats (26) 

 wombat (25) 

 snails (24) 

The number in brackets is the counts of respondents who mentioned the species. 

  

 
3 A chi-square test of independence was done for the change in proportion of land managers reporting a major feral animal 

problem from 2016 to 2019 and was not statistically significant, (χ2(1)=1.722, p=0.19). The decrease in proportion of 
respondents reporting a minor overall feral problem revealed that the change between 2016 and 2019 was significant, 

(χ2(1)=206.8, p<0.0001).  
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Weeds 

Agricultural land managers were asked to indicate the overall degree of the problem presented 

by Weeds of National Significance (WoNS) on their property in the past 12 months (Figure 4) 

(ranging from ‘no’, ‘minor’ or ‘major’ problem). A weed was defined as any unwanted plant that 

requires some form of action to reduce its economic, environmental, human health and amenity 

impacts.  

Figure 4 shows that nationally, problems with WoNS have decreased4 over the past 3 years, if all 

weeds in 2016 are compared with terrestrial weeds in 2019. In the 2019 survey, problems with 

WoNS were split into two categories: terrestrial and aquatic. Because reports of any problems 

with aquatic weeds are low (5%), most reports are largely driven by problems with terrestrial 

weeds. Therefore, all WoNS (2016) can generally be compared with terrestrial WoNS (2019).  

Figure 4 Overall degree of WoNS problem on the property in past 12 months 

 
Source: ABARES pest and weed survey 2016 and 2019. The ‘No problem’ response option includes whether or not the 

weed species was reported as present on the property. In the 2019 survey questionnaire, problems with weeds were 

divided into two categories: terrestrial and aquatic weeds, both are presented. 

 

Thirty two Weeds of National Significance were agreed by Australian governments based on an 

assessment process that prioritised these weeds according to their invasiveness, potential for 

spread, their environmental, social and economic impacts, and ability to be successfully 

managed5. The list of Weeds of National Significance was provided to respondents in the survey 

for both years. In the 2019 survey, respondents were explicitly asked to rate the degree of the 

problem with each of the Weeds of National Significance. The results are presented in Figure 5. 

Agricultural land managers were more likely to report either major or minor problems with 

Blackberry (27% of respondents), African boxthorn (16%), Silverleaf nightshade (13%) and 

Lantana (10%) than other weeds, on their properties in the last 12 months. 

 
4 A chi-square test of independence was done for the decrease in overall weed problems (i.e. proportion of respondents 

reporting a minor or major problem) and revealed that the change between 2016 and 2019 was significant, 

(χ2(1)=838.11, p<0.0001). 

5 The list of WoNS can be accessed from the Department of Environment and Energy website (Australian Government 

2017). 
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Figure 5 Degree of the weed problem on property in the last 12 months 

 

 
Source: ABARES pest and weed survey 2019. The ‘No problem’ response option includes whether or not the weed species 

was reported as present on the property. 
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Impacts at the property level 

Agricultural land managers who were aware of pest animals on their property were asked to 

indicate the kinds of impacts that were caused by pest animals and weeds in the past 12 months. 

The results for pest animal impacts are presented in Table 1 and the percentage point change in 

proportion of land managers reporting impacts in Figure 6. Weed impacts are presented in Table 

2 and Figure 7. 

Pest animals 

Of those with pest animals on the property in 2019, most farmers and farm managers (more 

than 65%) reported experiencing crop damage/decreased production impacts. This was most 

likely to be caused by insects (e.g. locusts, flies, aphids etc.) (79.5% reporting this impact), native 

animals/birds (69% reporting), and other invertebrate pests (e.g. parasites, slugs, nematodes, 

mites etc.) (65% reporting). Feral animals also were responsible for reports of crop damage and 

decreased crop production by nearly 50% of land managers (Table 1).  

In 2019, a large proportion of respondents reported damage to property/infrastructure caused 

by feral animals and native animals/birds (more than 40% reporting), and on water sources 

particularly from fresh water pests (e.g. carp, perch, exotic turtles, etc) (more than 60% 

reporting this impact). 

Table 1 Change in impacts of pest species on property in past 12 months, 2016 and 2019 

% surveyed land managers 

reporting impact 

Feral 

animals 

Native 

animals and 

birds 

Insects 
Fresh water 

pests  a 
Other pests 

2016 2019 2016 2019 2016 2019 2016 2019 2016 2019 

Crop damage or decreased crop 

production  
42.6 47.8 60.8 69.4 61.7 79.5 - 6.0 24.7 65.4 

Decreased livestock production 44.9 49.4 30.2 35.4 19.6 27.9 - 3.9 13.3 28.5 

Decreased native plant or animal 

populations and distribution  
24.4 28.1 13.3 16.5 4.1 5.6 - 14.0 3.4 8.1 

Damage to property/infrastructure 35.9 42.8 38.2 46.5 2.8 4.2 - 6.2 7.7 7.7 

Disease risk increase or spread  24.6 31.5 11.8 15.3 14.8 18.3 - 7.4 8.4 18.5 

Weed seed introduction a - 25.2 - 35 - 3.5 - 5.4 - 5.2 

Soil erosion  23.4 27.4 9.7 15.3 1.1 2 - 16.5 2.6 4.0 

Impacts on water sources  14.8 17.7 11.5 14.3 0.6 1.9 - 62.2 2.5 4.2 

Other impacts 25.6 16.3 27.0 18.4 21.0 14.9 - 26.0 18.8 18.5 

a item included only in 2019 survey. 

Source: ABARES pest and weed survey 2016 and 2019. 

 

Reports of impacts were up across all species groups and impact types (Figure 6). The largest 

was a 41 percentage point jump in land managers reporting crop damage or production losses 

caused by other pests (e.g. parasites, slugs, nematodes, mites, etc.) in 2019 compared to 2016. 

All increases in reported impacts over 2016 to 2019 were statistically significant6 (indicated by 

▲ in Figure 6). 

 
6 Chi-square tests of independence were performed for all impact types against all pest animal categories (except ‘Fresh 

water pests’; ‘Weed seed’; and ‘Other pests’ for Damage to property/infrastructure) and this revealed that the differences 

between 2016 and 2019 proportions of land managers reporting impacts was significant in all cases, with χ2(1) varying from 
0.33 to 397.59, and p values varied from <0.0001 to 0.007. 
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Figure 6 Impacts of pest species, change in percentage points 2016 to 2019 

 

Source: ABARES pest and weed survey 2016 and 2019. ▲ indicates change was statistically significant between 2016 and 

2019. 

 

In 2019, land managers indicated other pest related impacts they had experienced on their 

property. Most commonly mentioned, were: 

Feral animals 

 Chewing or digging up drip irrigation lines (20) 

 Attacks on native fauna (9) 

 Human health and safety (especially of children), and freedom of safe movement (7) 

 Mental or psychological stress (due to added workload/time on pest controls) (4)   

Native birds and animals 

 Chewing or digging up drip irrigation lines (18) 

 Human health and safety, e.g. vehicle damage/crashes (9) 

 Mental or psychological stress (from added workload/time on pest controls) (4) 

Insects (e.g. locusts, flies, aphids) 

 Crop quality loss due to infestations (e.g. mites, flies, aphids, moths, locusts, ticks, ants) 
(203) 

 Human health risk e.g. wasp stings (1) 

Fresh water pests (e.g. carp, perch, exotic turtles) 

 Eroded riverbanks due to carp  (3) 

Other pests (e.g. parasites, slugs, nematodes, mites) 

 Contamination of harvest or grain (e.g. slugs or snails) (39) 

 Livestock parasites or worms (e.g. fluke) (15) 

 Fungus and mildew on leaf and root stock (6). 

The number in brackets is the counts of respondents who mentioned the impact. 
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Weeds 

Reports of weed impacts on agricultural properties were lower in 2019 across all types of 

impacts. In 2016, 72% of land managers reported experiencing a decrease in the value of 

production on their property caused by weeds. This dropped to 49% of land managers reporting 

this impact in 2019 (Table 2).  

In 2016, 18% of agricultural land managers reported an increase in fire risk due to weed growth, 

but this went down by 6.8 percentage points in 2019 to 11% of land managers. All the decreases 

in reported impacts of weeds on properties between 2016 and 2019 were statistically significant 

(indicated by ▲ in Figure 7). 

The reduced reports of weed impacts can be attributed to reduced overall vegetation growth 

(including weeds), probably because of severe, prolonged drought conditions across much of the 

country in 2019 (BoM 2019). 

Table 2 Changes in impacts of weeds on property in past 12 months, 2016 and 2019 

% surveyed land managers reporting impact 

2016  2019  

Significance tests (chi-

square a) 

χ2 p value 

Decreased value of production 72 48.8 590.20 <0.000 

Increased fire risk 17.8 11 101.48 <0.000 

Blocked water courses 15.1 9.2 88.52 <0.000 

Decreased value of property 21.9 17.8 27.87 <0.000 

Poisoned stock 9 6.8 17.62 <0.000 

Decreased native plant or animal populations and distribution 16 11.6 44.48 <0.000 

Attracted unwanted pests b - 15.7 - - 

Other impacts (please specify) 18.9 17.5 3.80 0.051 

a Chi-square tests of independence revealed that there was a statistically significant difference in the reported impacts of 

weeds for those χ2 results with a p value of <0.05 (listed in bold text). b item included only in 2019 survey. 

Source: ABARES pest and weed survey 2016 and 2019. 

 

Figure 7 Impacts of weeds, change in percentage points 2016–2019 

  

Source: ABARES pest and weed survey 2016 and 2019. ▲ indicates change was statistically significant between 2016 and 

2019. 
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Other weed impacts 

In 2019, a range of other weed related impacts were reported by land managers on their 

property. Most to least commonly mentioned weed impacts were: 

 Ongoing cost (time, labour, chemicals) of weed control/eradication (302) 

 Reduced pasture and grazing productivity and competition for moisture/nutrients (80) 

 Seed spread or damage to stock (e.g. puncture skin, caught in wool) (17) 

 Reduced land amenity (17) 

 Restricted access (thickets, infestations) (15) 

 Damage to infrastructure (e.g. thorns piercing tyres, lantana pulling down/shorting 
electric fences, seeds damaging machinery) (7) 

 Erosion (increase or decrease), stream bank collapse and sediment to waterways (3). 

The number in brackets is the number of times respondents mentioned the impacts. 
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Management 

Property level management 

Land managers were asked to indicate if they were undertaking pest and weed management 

activities and if so, what pest animal and weed management activities they had undertaken on 

the property over the past 12 months, who had delivered the pest control activity and their 

perception of the effectiveness of these control methods. The results are presented in Figures 8 

to 19. 

Pest animals 

Figure 8 shows the difference in the proportion of respondents using pest animal management 

activities on agricultural properties in 2006–07, 2016 and 2019. 

In 2019, 74% of land managers indicated they were undertaking pest animal management 

activities, including for preventative maintenance. This is a small but statistically significant 

decrease from 76% of land managers undertaking pest animal management activities in 20167.  

Figure 8 Management of pests, on the property in the last 12 months 

 

Source: ABARES pest and weed survey 2016 and 2019, and data from ABS Natural Resource Management on Australian 

Farms 2006–07 Cat. 4620.0. 

Figure 9 shows the changes that occurred in the type of pest management controls used on 

agricultural properties from 2006–07 to 2019. Of agricultural businesses reporting that they had 

undertaken activities to manage pest related problems, there was a statistically significant 

increase in the proportion who reported using aerial baiting (2.8 percentage point increase) and 

trapping activity (2.7 percentage point increase) between 2016 and 2019 (Table 3).   

There was an interesting increase in the use of biological controls since 2006–07. Uptake of 

biological controls on properties between 2016 and 2019 saw a statistically significant increase 

by 3 percentage points, perhaps as these newer control technologies have become more 

available.  

A small but statistically significant increase in use of exclusion fencing or netting (3.2 percentage 

points) by land managers was reported between the 2016 and 2019 surveys, which may partly 

 
7 A chi-square test of independence revealed that the difference was significant, χ2(1)=7.310, p= 0.0068. 
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be related to the considerable private and public investment in cluster fencing over the past few 

years.  

Crop or grazing management had the largest rate of adoption of any pest control method with a 

6 percentage point increase in land managers using this method between the 2016 and 2019 

surveys. 

Table 3 shows which changes in the uptake of pest management controls between the surveys 

were statistically significant.  

Figure 9 Pest animal management activities, on the property in the last 12 months 

 
Source: ABARES pest and weed survey 2016 and 2019, and data from ABS Natural Resource Management on Australian 

Farms 2006–07 Cat. 4620.0. *This control action ‘Exclusion fencing and/or netting’ in the ABARES pest and weed survey 

2016 was changed to ‘Exclusion fencing, cluster fencing and/or netting’ in the 2019 survey. 

Table 3 Changes in uptake of pest animal management activities, on the property in the 

last 12 months, 2016 to 2019 

% surveyed land managers reporting management 2016 2019  

percentage 

point 

change 
2016–2019 

Significance tests 

(chi square a) 

  χ2 p value 

Aerial baiting 4.8 7.6 2.8 33.43 0.000 

Ground baiting 48.8 49.0 0.2 0.04 0.851 

Shooting b 76.3 76.0 -0.3 0.09 0.759 

Trapping 23.6 26.3 2.7 10.28 0.001 

Use of introduced biological control (e.g. predatory 

insects, rabbit calicivirus)  
10.4 13.5 3.0 22.91 0.000 

Exclusion fencing and/or netting c 22.4 25.6 3.2 14.55 0.000 

Crop or grazing management to address pests  12.8 18.5 5.7 64.30 0.000 

Use of pesticides and/or insecticides (e.g. drenches)  53.5 52.1 -1.4 1.99 0.158 

Other management control method taken  10.8 8.7 -2.1 13.40 0.000 

a Chi-square tests of independence revealed that there was a significant difference in the proportion of land managers 

using pest management controls for those χ2 results with a p value of <0.05 (listed in bold text). b item included as 

‘Ground shooting’ and ‘Aerial shooting’ in 2019 PAWS survey. c this item in the ABARES pest and weed survey 2016 was 

changed to ‘Exclusion fencing, cluster fencing and/or netting’ in the 2019 survey. 

Source: ABARES pest and weed survey 2016 and 2019. 

https://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/4620.02006-07?OpenDocument
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In 2019, a number of land managers reported using other control techniques that had not been 

mentioned in the list above (last category, Figure 9). The most commonly reported other 

management methods used were (listed from most to least mentioned):  

 ripping or gassing rabbit warrens (40) 

 bird scare guns/devices (35) 

 bait stations (34) 

 fencing (e.g. electric, or repairing existing fencing), (16) and  

 livestock guardian dogs (8).  

The number in brackets is the number of times respondents mentioned the management 
methods. 

Pest animal control delivery agents 

Land managers who indicated that pest management activities had been undertaken on the 

property in 2019, were asked to specify who delivered these pest control activities (Figure 10). 

This question was asked in the 2019 survey only. The most common delivery agents overall 

were the owner/operator of the property themselves (33% of respondents). Private 

contractors/employees were the next most commonly reported agent delivering pest control 

activities on the property (reported by 9% of respondents). 

Figure 10 Delivery agents for pest control activities, on the property in the last 12 months 

 

Source: ABARES pest and weed survey 2019. 

 

Figure 11 breaks this down further showing which agents were delivering each pest control 

activity. Farm owner/operators were more likely to be undertaking ground shooting and ground 

baiting, and applying pesticides/insecticides themselves than were other agents. Local and state 

governments, private contractors/employees were also contributing, particularly in the delivery 

of ground baiting activities. Aerial baiting and aerial shooting were being delivered by a number 

of different agents, including by local and state governments, private contractors/employees, 

along with owner/operators themselves. Biological control agents were mainly being deployed 

on properties by owner/operators, but also by state government officials and private 

contractors/employees. Private contractors/employees were likely to be undertaking ground 

shooting, pesticide application and fencing/netting activities. 
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Figure 11 Delivery agents for specific pest control activities, on the property in the last 12 

months 

 

Source: ABARES pest and weed survey 2019. 

 

Figure 12 shows the ratings given by respondents for the effectiveness of the pest management 

controls that had been deployed on their property in 2016 and 2019. Use of 

pesticides/insecticides was regarded as the most effective of the methods nationally (96% in 

2016 and 92% in 2019 of those using this method rated it as moderately or very effective). This 

was followed by ground baiting, where 82% of respondents using the method in 2016 and 81% 

in 2019 rated it as moderately to very effective in addressing pests.  

A small, but increasing proportion of respondents were using biological controls, such as 

predatory insects or rabbit calicivirus, and these were considered moderately to very effective 

by 81% and 65% of respondents who were using those control methods in 2016 and 2019 

respectively. The least effective method across the two waves of the survey was considered to be 

pest animal trapping with 21% and 22% of those using this method considering it to be very 

effective (in 2016 and 2019 respectively). 

Ground shooting—a new item introduced in the 2019 survey—was the most widely used pest 
animal control method (used by 76% of land managers in 2019), but only a small proportion of 
land managers using it considered it effective (20% rated it as very effective in 2019). 

Figure 13 gives the percentage point change in ratings of effectiveness between 2016 and 2019. 
Across the board, fewer land managers considered the pest management controls they were 
using as either moderately or very effective in 2019 compared with 2016. 
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Figure 12 Effectiveness of pest animal management actions, on the property in the last 12 

months 

 

Source: ABARES pest and weed survey 2016 and 2019. 

 

Figure 13 Percentage point change 2016 to 2019 in effectiveness ratings for pest animal 

management actions, on the property in the last 12 months 

 

Source: ABARES pest and weed survey 2016 and 2019. Chart shows figures for percentage point change for ‘Very effective’ 

rating and ‘Moderately effective’ rating. ▲ indicates which changes in proportion of land managers who gave a rating of at 

least moderately effective from 2016 to 2019 was statistically significant. 
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Weeds 

Eighty one per cent of agricultural land managers indicated they were undertaking weed 

management activities in 2019, which was small but statistically significant drop from 85% in 

20168. Figure 14 shows these changes in the use of weed management activities on agricultural 

properties over the period from 2006–07 to 2019. Herbicide application remains the most used 

weed control method with 92% of land managers who were managing any weeds were using 

this control method. 

Although there was a drop in the proportion of land managers engaging in weed management 

over time, of those who undertook any weed management, there were small increases in the 

proportion engaging in some types of activity. Figure 15 quantifies the changes in the mix of 

weed management activities being used on farms. Table 4 shows which changes in the uptake of 

weed management controls between the surveys were statistically significant. 

Figure 18 shows how effective land managers rated those actions for managing weeds. Figure 19 

shows how these ratings changed between the surveys. 

Figure 14 Management of weeds, on the property in the last 12 months 

 

Source: ABARES pest and weed survey 2016 and 2019, and data from ABS Natural Resource Management on Australian 

Farms 2006–07 Cat. 4620.0. 
 

Figure 15 Management of weeds – by activity, on the property in the last 12 months 

 

Source: ABARES pest and weed survey 2016 and 2019, and data from ABS Natural Resource Management on Australian 

Farms 2006–07 Cat. 4620.0. 

 
8 A chi-square test of independence revealed that the difference was significant, χ2(1)=42.80, p= <0.0001. 
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Table 4 Changes in uptake of weed management activities, on the property in the last 12 

months, 2016 to 2019 

% surveyed land managers reporting 

management 
2016 2019 

 percentage 

point 

change 

2016–2019 

Significance tests (chi 

square a) 

Yes % Yes % χ2 p value 

Pulling manual removal or chipping 56.3 62.8 6.5 51.11 <0.000 

Application of herbicides 91.8 92.3 0.5 0.99 0.320 

Use of biological controls (e.g. 

insects, fungi) 
4.5 9.9 5.3 

118.94 <0.000 

Slashing, cutting or mowing 51.6 54.1 2.4 6.86 0.009 

Crop or grazing management to 

address weeds ( rotation, burning, 

mulching, tillage) 

38.9 42.4 3.5 

14.93 <0.000 

Other weed related activities 4.6 6.3 1.6 14.59 0.000 

a Chi-square tests of independence revealed that there was a statistically significant difference in the proportion of land 

managers using weed management activities for those χ2 results with a p value of <0.05 (listed in bold text). 

Source: ABARES pest and weed survey 2016 and 2019. 

 

Weed management service delivery agents 

Land managers who indicated that weed management activities had been undertaken on the 

property in the 2019 survey, were asked to specify who delivered these weed management 

activities (question asked only in 2019) (Figure 16).  

The most common delivery agents overall were the owner/operator of the property themselves 

(82% of respondents). Private contractors/employees were the next most commonly reported 

agent delivering weed management control activities on the property (reported by 20% of 

respondents). 

Figure 16 Delivery agents for weed management activities, on the property in the last 12 

months 

 
Source: ABARES pest and weed survey 2019. 
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Figure 17 breaks this down further showing which agents were delivering each weed 

management activity. Farm owner/operators were more likely to be undertaking almost all 

types of weed management activities on the property themselves. Private 

contractors/employees were the next most commonly used agents for delivering weed control 

activities, except for biological controls such as insects and fungi, where local and state 

governments were also playing a delivery role. 

Figure 17 Delivery agents for specific weed management activities, on the property in the 

last 12 months 

 
 

Source: ABARES pest and weed survey 2019. 

 

Figure 18 shows the ratings given by respondents for the effectiveness of the weed management 

controls deployed on their property in 2016 and 2019. The application of herbicides was 

regarded as the most effective method of weed control nationally (96% in 2016 and 93% in 

2019 of those using it rated this method as moderately to very effective). This was followed by 

crop or grazing management to address weeds; 83% of respondents using this method in 2016 

and 80% in 2019 rated it as moderately to very effective in addressing weeds.  



Pest animal and Weed Management Survey 2016–19: National land manager survey results 

ABARES 

31 

 

Figure 18 Effectiveness of weed management actions, on the property in the past 12 

months  

 
Source: ABARES pest and weed survey 2016 and 2019. 

 

Figure 19 Percentage point change 2016 to 2019 in effectiveness ratings for weed 

management actions, on the property in the past 12 months 

 

Source: ABARES pest and weed survey 2016 and 2019. Chart shows figures for percentage point change for ‘Very effective’ 

and ‘Moderately effective’ rating. ▲ indicates which changes in proportion of land managers giving a rating of at least 

moderately effective from 2016 to 2019 was statistically significant. 
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Effort and expenditure on managing pests and weeds (on property) 

Ninety five per cent of land managers reported a positive expenditure on pest and/or weed 

management in 2016. This reduced to 85% of managers reporting a positive expenditure in 

2019. Those reporting a positive expenditure were asked how much they spent on managing 

pests and weeds (for example, on traps, baits, pesticides/insecticides, fuel, fencing materials and 

labour including the cost of contractors) on the property in the past 12 months. The weed 

management costs are attributed to all weed species managed on-farm and not just Weeds of 

National Significance (WoNS). This includes weed management activities that are undertaken as 

part of the farming enterprises business as usual production cycle, for example, spraying weeds 

before planting a crop. 

The average total expenditure of agricultural land managers who reported a positive 

expenditure on managing pests and weeds in the past 12 months was $20,405 (RSE 1.4%) in 

2016 and this decreased to $11,576 (RSE 1.6%) per agricultural property in 2019. Average 

expenditure on activities to control individual pest species and weeds is shown in Table 5.  

Change in average expenditure on pest animal and weed control 

Figure 20 shows a comparison of average expenditure by an agricultural business reporting pest 

management activities 13 years before from the ABS NRM survey 2006–07, and in the ABARES 

pest and weed surveys in 2016 and 2019. Of those reporting any positive spend, the average 

expenditure was roughly between $7,500 to $8,500 per agricultural business a year on pest 

management. In contrast, the same figure shows how weed management expenditure has 

dropped from about $18,600 to $10,500 per agricultural business between 2016 and 2019. 

Widespread drought in 2019 is likely to be a factor in reduced expenditure and time spent on 

weed management. 

Table 5 presents a breakdown of average expenditure per property by pest species and weed 

types in 2016 and 2019, for those properties reporting any positive expenditure. 

Figure 20 Expenditure ($) per agricultural business reporting a positive spend on pest 

animal (feral, natives, insects and other pests, e.g. parasites and mites) and weeds 

management 

 

 

 

Expenditure estimates were weighted using ABARES Farm Survey weightings. Dollar values for previous years were 

adjusted using ABARES’ Farm Sector price paid index, to reflect the price increase to 2019-20 for farm total materials and 

services.  

Source: ABARES pest and weed survey 2016 and 2019, and data from ABS Natural Resource Management on Australian 

Farms 2006–07 Cat. 4620.0.   
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Table 5 Change in positive expenditure ($) per property on managing pest animals and 

weeds, past 12 months, 2016 to 2019 

 
Mean ($) a, c 

RSE (%) on 
mean b 

Significance tests 

(Kruskal-Wallis e) 

Species 2016 c 2019 2016 2019 KW p value 

Wild dogs 5,383  6,112  4 4 0.3 0.597 

Foxes 1,004  930  3 3 2.0 0.155 

Rabbits/ hares 934  778  4 2 1.0 0.320 

Introduced pest birds (e.g. Starling, Indian myna) 3,310  1,245  25 8 0.0 0.949 

Feral deer 2,218  2,627  16 3 0.8 0.375 

Feral pigs 2,051  2,567  3 4 0.4 0.545 

Feral camels 8,732  2,116  12 9 5.2 0.023 

Feral goats 2,912  3,214  4 10 0.6 0.429 

Feral horses/donkeys 3,734  4,186  13 13 0.6 0.454 

Feral cats 392  412  6 4 0.0 0.899 

Rats/mice 587  725  3 3 8.0 0.005 

Native animals and birds (e.g. kangaroos, crows, 

possums, etc.) 
4,004  4,989  3 3 13.3 0.000 

Insects (e.g. locusts, flies, aphids, etc.) 6,555  8,136  4 3 0.3 0.605 

Fresh water pests (e.g. carp, perch, exotic turtles, 

etc.) d 
- 2,012  - 27 - - 

Other pests (e.g. parasites, slugs, nematodes, mites, 

etc.) 
4,949  6,385  2 4 0.0 0.836 

Pest animals on property (all the above) 7,304 8,189 2 2 1.9 0.174 

Weeds 18,633 10,551  2 2 123.5 0.000 

 Terrestrial weeds d - 10,669  - 2 - - 

 Aquatic weeds d - 2,064  - 6 - - 

All pest animals and weeds on property 20,405 11,576 1 2 216.3 0.000 

a Weightings were applied for expenditure and days estimates using ABARES survey weightings. b Relative Standard 

Errors—see Appendix B. c Mean dollar values for previous years were adjusted using ABARES’ Farm Sector price paid 

index, to reflect the price increase for farm total materials and services in 2019–20. d Item included only in 2019 survey.   

e Kruskal-Wallis tests (KW) were done to compare average farm expenditure for managing the species or species group 

between 2016 and 2019 and revealed that the change in average farm expenditure was statistically significant for those 

results with a p value of <0.05 (in bold text).  

  

Source: ABARES pest and weed survey 2016 and 2019. 
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Change in average days spent managing pest animals and weeds 

Eighty three percent of agricultural businesses reported that the owner/operators including 

family members had reported a positive effort to manage pests and/or weeds on the property in 

2016. This decreased to 77% of owner/operators including family members reporting a positive 

effort in 2019. The proportion of agricultural businesses reporting any positive effort by 

contractors, employees and other people (for example, volunteers) on managing pests and/or 

weeds on the property decreased from 43% in 2016 to 34% in 2019. 

Overall, for those land managers who reported a positive effort, these activities to control pest 

animals and weeds took an average of 77 person days per agricultural business by the 

owners/operators (including family members) in 2016. This had decreased to an average of 66 

days in 2019 (Table 6). Of those who reported any positive contractor effort, there was almost 

no change in average days of effort by contractors, employees and other people (for example, 

volunteers) on managing pest animals and weeds from 39 days in 2016 to 40 days in 2019 

(Table 6). 

Table 6 Changes in positive days spent on managing pests and weeds on property, 

average per farm last 12 months, 2016 to 2019 

  
Mean 

(days/year—

owner/ 

operator  

incl. family 

members)  a 

RSE (%)  

b 

Significance 

tests      

(Kruskal-Wallis 

e) 

Mean 

(days/year—

contractor, 

employee and 

other persons, 

e.g. volunteers)  

a 

RSE (%) 

b 

Significance 

tests  

(Kruskal-Wallis 

e) 

Species 2016 2019 2016 2019 KW P value 2016 2019 2016 2019 KW P value 

Wild dogs 28 25 2 4 0.1 0.816 16 21 3 5 0.9 0.349 

Foxes 18 20 1 0 0.4 0.545 10 14 3 0 0.4 0.535 

Rabbits/hares 14 16 2 0 0.0 0.954 9 10 3 0 0.2 0.646 
Introduced pest birds (e.g. 
Starling, Indian myna) 18 17 3 0 0.0 0.889 14 13 7 8 0.0 0.827 

Feral deer 31 20 4 5 0.0 0.887 12 22 4 9 0.3 0.613 

Feral pigs 33 26 2 2 0.0 0.898 20 26 2 2 2.3 0.129 

Feral camels 44 39 28 15 0.7 0.410 35 21 31 14 0.5 0.502 

Feral goats 24 25 6 4 0.3 0.556 26 17 7 6 0.0 0.939 

Feral horses/donkeys 7 15 10 20 0.1 0.787 8 8 8 13 2.9 0.088 

Feral cats 18 12 4 0 0.3 0.614 9 11 12 0 0.6 0.433 

Rats/mice 17 18 2 0 3.5 0.061 13 14 4 7 0.1 0.721 

Native animals and birds (e.g. 
kangaroos, crows, possums, 
etc.) 

35 33 1 3 4.6 0.031 18 19 2 0 0.1 0.796 

Insects (e.g. locusts, flies, 
aphids, etc.) 15 20 2 0 0.1 0.808 17 21 3 5 0.3 0.566 

Fresh water pests (e.g. carp, 
perch, exotic turtles, etc.) d - 5 - 20 - - - 9 - 11 - - 

Other pests (e.g. parasites, 
slugs, nematodes, mites, etc.) 18 16 2 0 1.4 0.232 17 27 3 4 1.6 0.202 

Pest animals on property      
(all the above) 58 57 1 1 0.9 0.355 29 37 1 2 0.5 0.469 

Weeds 37 35 1 2 41.5 0.000 30 26 2 4 2.9 0.088 

- Terrestrial weeds d - 35 - 3 - - - 26 - 4 - - 

- Aquatic weeds d - 11 - 9 - - - 19 - 11 - - 

All pest animals and weeds  
on property 77 66 1 1 106.4 0.000 39 40 1 2 10.1 0.001 

a Weightings were applied for expenditure and days estimates using ABARES survey weightings. b Relative Standard 

Errors—see Appendix B. d Item included only in 2019 survey. e Kruskal-Wallis tests (KW) were done to compare average 

farm expenditure for managing the species or species group between 2016 and 2019 and revealed that the change in 

average farm expenditure was statistically significant for those results with a p value of <0.05 (in bold text). 

Source: ABARES pest and weed survey 2016 and 2019.  
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Regional and community level management 

Land managers were asked to indicate what pest control methods and weed management 

activities had been undertaken in the local area by an agency or group over the past 12 months, 

and their perception of the effectiveness of these control methods and activities. The results are 

presented in Figures 21, 22, 23 and 24. A ‘group’ was defined as a collection of neighbours, land 

managers, or other parties (government or non-government) in a formal or informal 

arrangement, committee or syndicate for the purpose of collectively managing pest animals or 

weeds. 

Pest animals 

Sixty five per cent of land managers indicated that pest animal management activities were 

being undertaken in their local area by an agency or group in 2016, decreasing to 50% of land 

managers in 2019. Of those land managers who reported any activities, Figure 21 presents the 

proportion of land managers who said in 2019 that a given pest management activity was taking 

place in their local area in the last 12 months compared with the activities taking place in 2016.  

Table 7 shows which changes in the uptake of pest management activities by agencies/groups in 

the local area from 2016 to 2019 were statistically significant. 

Figure 21 Pest animal management activities in local area in the past 12 months 

 

Source: ABARES pest and weed survey 2016 and 2019. 
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Table 7 Changes in use of pest animal management activities in the local area in the last 

12 months, 2016–2019 

% surveyed land managers reporting management 2016 2019  

percentage 

point 

change 
2016–2019 

Significance tests 

(chi square a) 

  χ2 p value 

Aerial baiting 8.8 6.8 -2.0 24.32 <0.0001 

Ground baiting 36.7 28.4 -8.2 71.21 <0.0001 

Shooting b 39.1 28.0 -11.1 187.81 <0.0001 

Trapping 15.8 10.1 -5.7 34.48 <0.0001 

Use of introduced biological control (e.g. predatory 

insects, rabbit calicivirus)  
8.4 5.3 -3.1 13.93 0.0002 

Exclusion fencing and/or netting  11.8 8.1 -3.7 23.77 <0.0001 

Crop or grazing management to address pests  9.4 5.1 -4.4 30.28 <0.0001 

Use of pesticides and/or insecticides (e.g. drenches)  27.1 14.4 -12.7 106.85 <0.0001 

Other management control method taken  6.5 3.0 -3.6 13.81 <0.0001 

a Chi-square tests of independence revealed that there was a statistically significant difference in the proportion of land 

managers using pest management controls for those χ2 results with a p value of <0.05 (listed in bold text). b item 

included as ‘Ground shooting’ and ‘Aerial shooting’ in 2019 PAWS survey. 

Source: ABARES pest and weed survey 2016 and 2019. 

Land managers were asked how effective they considered the overall feral animal management 

actions undertaken by all stakeholders in their local area in the past 12 months (Figure 22) and 

a breakdown by each pest species is given in Figure 23. The percentage point change in 

effectiveness is presented in Figure 24. Feral animals include all introduced vertebrate pest 

animals (wild dogs, foxes, rabbits/hares, introduced pest birds, feral deer, camels, feral goats, 

feral horses/donkeys, feral cats, and rats/mice). 

Overall, the ratings of moderately to very effective pest management in the local area had 

decreased by 10 percentage points between 2016 and 2019 (Figure 22). 

Figure 22 Overall effectiveness of feral animal management activities that were 

undertaken by all stakeholders in local area in the past 12 months 

 

Source: ABARES pest and weed survey 2016 and 2019. Chart shows figures for ‘Very effective’ and ‘Moderately effective’ 

ratings. 
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The percentage point change in the effectiveness ratings for pest animal species in Figure 23 and 

Figure 24 shows that across almost all species, a smaller proportion of agricultural land 

managers rated local management actions as effective in 2019 compared with 2016, except for 

wild dogs where there was a small increase in ‘very effective’ ratings nationally. There was quite 

a big decrease in the proportion of land managers who were not sure or did not know whether 

the pest management controls undertaken in their local area were effective or not (equivalent to 

a percentage point jump of between 11 and 24% of ‘Not sure/don’t know’ across all pest 

species). 

Figure 23 Effectiveness of pest management activities undertaken by all stakeholders in 

local area in the past 12 months – by species 

 
Source: ABARES pest and weed survey 2016 and 2019. 
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Figure 24 Percentage point change 2016 to 2019 in effectiveness ratings for pest animal 

management actions, in the local area in the past 12 months – by species 

 

Source: ABARES pest and weed survey 2016 and 2019. Chart shows change in percentage points for ‘Very effective’ rating. 

 

 

Weeds 

Fifty one per cent of land managers indicated that weed management activities were being 

undertaken in their local area by an agency or group in 2016, decreasing to 34% of land 

managers in 2019. Of those land managers who reported any activity, Figure 25 gives a 

breakdown of the proportion of land managers who said a given weed management activity was 

taking place in the local area in the past 12 months. Table 8 shows that all changes in the uptake 

of weed management activities by agencies/groups in the local area from 2016 to 2019 were 

statistically significant. 

Land managers were then asked how effective they considered the overall weed management 

actions undertaken by all stakeholders in their local area in the past 12 months to have been 

(Figure 26). 
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Figure 25 Weed management activities in local area in the past 12 months 

 
Source: ABARES pest and weed survey 2016 and 2019. 

 

Table 8 Changes in use of weed management activities in the local area in the last 12 

months, 2016–2019 

% surveyed land managers reporting 

management 
2016 2019 

 percentage 

point 

change 

2016–2019 

Significance tests (chi 

square a) 

Yes % Yes % χ2 p value 

Pulling manual removal or chipping 17.7 11.0 -6.7 124.65 0.001 

Application of herbicides 41.6 28.2 -13.4 266.55 0.001 

Use of biological controls (e.g. 

insects, fungi) 4.8 2.7 -2.1 42.04 0.001 

Slashing, cutting or mowing 25.3 16.2 -9.1 172.05 0.001 

Crop or grazing management to 

address weeds (e.g. rotation, 

burning, mulching, tillage) 14.1 8.2 -5.9 119.31 0.001 

Other weed related activities 5.0 1.9 -3.1 97.05 0.001 

a Chi-square tests of independence revealed that there was a statistically significant difference in the proportion of land 

managers using weed management activities for those χ2 results with a p value of <0.05 (listed in bold text). 

Source: ABARES pest and weed survey 2016 and 2019. 
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Figure 26 Overall effectiveness of weed management activities that were undertaken by 

all stakeholders in local area in the past 12 months 

 

Source: ABARES pest and weed survey 2016 and 2019. 

 

Improvements in pest and weed management support 

Agricultural land managers were asked to indicate the importance of a range of actions to 

improve the management of pest animals and weeds in their local area. The results are 

presented in Figure 27. The most important improvement was having new or improved control 

methods (or tools) both in 2016 and 2019 (63% of land managers in 2016 and 59% of land 

managers in 2019 rated this as important or very important). Greater access to information on 

control options/methods also remains a priority for land managers (55% of land managers in 

2016 and 53% of land managers in 2019 rated this as either important or very important). 

Figure 28 indicates that there was not much difference between 2016 and 2019 in the actions 

land managers thought could be improved. The largest change was a decrease in the percentage 

points (by 7%) of land managers who said new or improved controls methods (or tools) was 

very important9. 

 

 
9 A chi-square test of independence revealed that the difference was significant, χ2(1)=0.15.84, p<0.0001. 
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Figure 27 Importance of actions to improve pest and weed management in local area 

 

Source: ABARES pest and weed survey 2016 and 2019. Chart shows figures for ‘Very important’ and ‘Important’ ratings. 

Figure 28 Percentage point change 2016 to 2019 in importance of actions to improve pest 

and weed management in local area  

 
Source: ABARES pest and weed survey 2016 and 2019. Chart shows percentage point comparisons for items that were 

consistent across 2016 and 2019 surveys. 
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Other improvements to local area pest and weed management 

Land managers raised issues, problems and strategies for improving pest and weed 

management in their local area. This is a summary of comments from the open text responses. 

Concern about proliferation of pests and weeds on public land 

Survey respondents identified the following: 

 concern about public land managers (e.g. National Parks), absentee land holders and 
non-farmers (e.g. tree companies) who are not managing pests and weeds on their land 
and creating breeding grounds for pests/weeds, e.g.  

‘African love grass is being actively spread by roadside verge management (slashing practices) 

by public authorities on public land.’ 

 the public land mentioned, includes road verges, and railway reserves, and public 
reserves, council land holdings, crown land holdings, stock routes, verges.  

 some concerns were also expressed about other private land holders not doing enough 
to control pests and weeds, e.g. mine land, tree companies/forestry operators, absentee 
land holders. 

Suggestions for how local management could be improved 

Survey respondents identified the following: 

 more resources could be made available to farmers and land managers to control pests 
and weeds, for example via: 

o subsidies or cash incentives 

o rapid spray units 

o provide people on ground to remove weeds and pests, not just more training and 

expecting land holders to do the work on their own. 

 enable more management/co-ordination in local area/regions, for example:  

o reinstate locally based agriculture protection board officers to control pest 

animals and weeds, e.g. kangaroos, rabbits and weeds, encroaching from 

government controlled land 

o return to old system of having Lands department employees doing the pest and 

weed eradication work on Crown land. 

 more enforcement activities, those included were:  

o requiring/enforcing all land holders (across tenures) to control pests and 

(declared) weeds on their properties 

o local councils to do more enforcement (of weed control) 

o prosecute land owners 

o raise awareness of land managers of their obligations to control pests. 
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Interest in use of biological controls 

A new question in 2019 was whether land managers were interested in the use of biological 

controls on their property. Figure 29 indicates that 38% of land managers are very interested in 

using new biological control tools on their property if they become available in the future.  

Figure 29 Level of interest in biological control tools 

 

Source: ABARES pest and weed survey 2019. 
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Participation in groups, activities and programs  

We looked at the participation in pest and weed management groups. This is a key indication of 

land managers supporting each other and is critical to effective pest and weed management at 

the landscape level (Invasive Plants and Animals Committee 2016a; b).  

Pest and weed group membership 

Agricultural land managers were asked to indicate if they were currently a member of a pest 

animal or weed management group. If they were a member, they were also asked if the group 

had a pest animal or weed management plan for coordinating activities and collaborating with 

other stakeholders to manage pest animals and weeds (Table 9). 

Table 9 Pest animal and weed group membership and management plans, 2016 and 2019 

% surveyed land managers reporting membership 
2016 2019 

 

percentage 

point 

change 

2016–2019 

Significance tests 

(chi square a) 

Yes % Yes % χ2 p value 

Group membership 

% land managers that are members of one group only 7.7 6.1 -1.6 - - 

% land managers that are members of more than one 

group 
2.2 3.4 1.2 - - 

% land managers that are members of one or more pest 

or weed group 
9.8 9.5 -0.3 0.325 0.566 

Plan coverage 

% of respondents in groups with a pest animal 

management plan 
63.7 74.0 10.3 11.59 0.0007 

% of respondents in groups with a weed management 

plan 
51.8 61.9 10.1 14.19 0.0002 

a Chi-square tests of independence revealed that there was a statistically significant difference in the proportion of land 

managers for those χ2 results with a p value of <0.05 (listed in bold text). 

Source: ABARES pest and weed survey 2016 and 2019. 

The rates of group membership in Australia has not changed much over three years and has 

stayed around 10% of land managers (a chi-square test of independence revealed that the 

difference was not statistically significant).  

However, more than 52% of land managers who were in a group said the groups they were 

members of had developed a plan for coordinating pest animal and weed management activities 

and collaborating with stakeholders in the local area. Membership of groups with plans in place 

saw a 10 percentage point increase between 2016 and 2019. 

Agricultural land managers were asked to indicate their awareness and participation in 
activities and programs for pest animal and weed management. The results are presented in 
Figure 30 and Table 10. The rates of participation in any pest or weed activity/program in 
Australia has also decreased between the two surveys10.  

 
10 A chi-square test of independence revealed that there was a significant difference (decrease) in the proportion of land 

managers who had participated in any activity/program, χ2(1)=37.29, p<0.0001. 
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Figure 30 Proportion (%) land managers who participated in any pest or weed 

activities/programs in their local area—change between 2016 and 2019 

 
Source: ABARES pest and weed survey 2016 and 2019. 

 

Table 10 Awareness of and participation in pest and weed management activities and 

programs, 2016 and 2019 

% surveyed land managers reporting participation Yes, aware and 

participated 

Yes, aware but did 

not participate 

No, not aware 

2016 2019 2016 2019 2016 2019 

Local government  11.9 10.7 18.9 19.2 69.1 70.1 

State government (e.g. agriculture departments)  9.9 7.9 17.7 14.2 72.4 78.0 

Regional National Resource Management (NRM) 

group/Catchment Management Authority/Local Land Service  
13.5 9.6 20.0 16.2 66.4 74.2 

Landcare group  11.8 7.9 24.1 19.1 64.1 73.0 

Community group 6.9 4.1 12.5 9.5 80.6 86.4 

Pest animal or weed management group 7.9 5.0 10.8 9.1 81.4 85.8 

Biosecurity group 4.0 4.4 7.3 7.0 88.8 88.6 

Private consultant or agribusiness agent  9.9 7.1 8.3 7.2 81.8 85.7 

Farming system group  7.5 4.4 8.1 7.1 84.4 88.5 

Industry group  6.7 4.5 8.0 6.8 85.3 88.7 

Source: ABARES pest and weed survey 2016 and 2019. 

The decrease can be seen across participation in almost all provider’s activities/programs, but 

particularly those run by Landcare groups and regional natural resource management groups, 

with decreases of 4 percentage points each (Figure 31). There was a small increase in the 

proportion of land managers who participated in biosecurity groups (increase of 0.4 percentage 

points). 
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Figure 31 Awareness and participation in pest and weed management 

activities/programs, percentage point change 2016–2019 

 

Source: ABARES pest and weed survey 2016 and 2019. 

Skills and knowledge use 

Of those who had participated in activities run by service providers in 2019, the vast majority of 

land managers reported that they had used the skills/knowledge gained through those activities 

on their properties (more than 85%). This suggests that agricultural land managers are learning 

and developing the skills they need to adopt and use pest and weed management practices. 

Table 11 Skills/knowledge acquired from participating in pest and weed management 

activities/programs 

% surveyed land managers reporting skills used on farm from 

activities 

Yes, I used the 

skills/knowledge 

No, I did not use the 

skills/knowledge 

Local government  85 15 

State government (e.g. agriculture departments)  85 15 

Regional National Resource Management (NRM) 

group/Catchment Management Authority/Local Land Service  

88 12 

Landcare group  90 10 

Community group 86 15 

Pest animal or weed management group 92 8 

Biosecurity group 91 9 

Private consultant or agribusiness agent  97 3 

Farming system group  95 5 

Industry group  95 5 

Source: ABARES pest and weed survey 2019. 

 

-1

-2

-4

-4

-3

-3

0.4

-3

-3

-2

-4

-4

-5

-3

-2

-1

-1

-1

1

6

8

9

6

4

4

4

3

-10 -5 0 5 10

Local government

State government (e.g. agriculture departments)

Regional National Resource Management (NRM)…

Landcare group

Community group

Pest animal or weed management group

Biosecurity group

Private consultant or agribusiness agent

Farming system group

Industry group

% point change in survey respondents reporting participation

Yes, aware and participated  % Yes, aware but did not participate  % No, not aware %



Pest animal and Weed Management Survey 2016–19: National land manager survey results 

ABARES 

47 

 

Participation in major programs/initiatives 

In 2019, land managers were asked if they were aware of or had participated in specific major 

programs/initiatives for pest animal and weed management in the past 12 months (Table 12). 

The highest level of awareness achieved was of the release of the RHDV1 (K5), the rabbit 

biological control agent Korean strain in March 2017, of which 30% of survey respondents were 

aware. Nearly a third of all survey respondents were aware of the National Wild Dog Action Plan, 

and 5% were aware and had been involved. About 10% of respondents were aware of the 

Agricultural Competitiveness White Paper—pest animals and weeds measure—and about 1% 

were aware and had been involved in the program.  

Table 12 Awareness and involvement in specific major programs/initiatives 

% surveyed land managers reporting 

awareness/involvement 

Yes, aware and 

been involved 

Yes, aware but not 

been involved 

No, not 

aware 

National Wild Dog Action Plan 5.3 24.3 70.4 

National release of the Rabbit Haemorrhagic Disease 

Virus (RHDV1 K5) (rabbit biological control agent) 2.9 26.8 70.3 

Agricultural Competitiveness White Paper – managing 

established pest animals and weeds 
0.9 9.1 89.9 

Any other program/initiative for pest or weed 

management (please specify) 
3.3 4.8 91.9 

Source: ABARES pest and weed survey 2019. 

Other programs/initiatives land managers specified were local or regional activities run by LLS, 

CMAs, NRM groups, local Landcare, state governments or industry groups. Examples were: 

 Local Council initiatives, e.g. blackberry, lantana, fox, weeds, wild dog (42) 

 Landcare group initiatives or co-ordinators, e.g. fruit fly baiting (20) 

 NRM/CMA/regional programs (21)—for feral pigs, foxes, feral cats, wild dogs (e.g. 

Southern Qld NRM); fruit fly (e.g. Fruit Fly Recognised Biosecurity Group (RGB) 

Carnarvon WA); weeds (e.g. Upper mary Valley Weed Vine project); feral donkeys (e.g. 

Kimberley Regional Biosecurity Group Donkey Program) 

 LLS programs, e.g. weeds, fox baiting, deer monitoring, pig eradication (15) 

 local community and neighbour groups (~14), e.g. targeting pigs, dogs, goats to minimise 

impacts on remnant vegetation, local community dingo control group, coordinated local 

fox baiting. 

 Industry groups/initiatives (11)—e.g. levy based payment industry groups, e.g. Skeleton 

weed control (9), or Isis Productivity Limited (sugar cane industry) for feral pigs; Smart 

cane BMP (3); Weed Smart (1)—industry led network for crop weeds  

 state government programs (7), e.g. QDAF–Sustainable Farming Systems, Crop and Food 

Science; QDAF–Coastal Farming Systems; Qld Fruit Fly Bait Program; NT Government 

Weeds Branch Gamba Action Plan,  

 Commonwealth grants, e.g. Smart Farm Grants (1) 

 Private nature conservation initiatives, e.g. fenced enclosures (1). 

The number in brackets is the counts of respondents who mentioned the programs/initiatives. 

  

https://www.agric.wa.gov.au/medfly/piloting-new-techniques-control-and-eradicate-mediterranean-fruit-fly-carnarvon
https://www.agric.wa.gov.au/medfly/piloting-new-techniques-control-and-eradicate-mediterranean-fruit-fly-carnarvon
https://smartcane.com.au/about/
https://smartcane.com.au/about/
https://weedsmart.org.au/
https://www.agriculture.gov.au/ag-farm-food/natural-resources/landcare/national-landcare-program/australian-government-investment-in-landcare
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Sources of information and advice 

Agricultural land managers were asked to indicate their sources of information and advice about 

pest animal and weed management. The results are presented in Table 13.  

Between 2016 and 2019, there was at least a 4 percentage point increase in the proportion of 

land managers relying on peers and neighbours, family and friends, local government/councils 

and demonstration trials or field days for pest and weed information and advice. However, there 

was also a reduction by at least 3 percentage points in the proportion of land managers relying 

on state governments and agribusinesses for advice and information about managing pest 

animals and weeds. The single most important source of information and advice about pest 

animals and weeds remains peers and neighbours. Interestingly, around 22% of land managers 

go to federal government (Department of Agriculture, Water and Environment, DAWE) for 

information/advice but many are unaware of major government programs/initiatives available 

through DAWE (refer Table 12). 

Table 13 Changes in sources of information and advice on dealing with pest animals and 

weeds, 2016 to 2019 

 % surveyed land managers reporting use of sources 2016 2019  

percentage 

point 

change 

2016–2019 

Significance tests 

(chi square b) 

Yes % Yes % χ2 p value 

I don’t know where to go for information and advice  2.9 3.2 0.3 1.2 0.274 

Peers and neighbours 54.4 59.0 4.6 29.7 0.000 

Family and friends 29.6 36.0 6.4 63.2 0.000 

Federal government (e.g. Department of Agriculture and 

Water Resources, Department of the Environment and 

Energy) 

a 22.6 -   

State government (e.g. agriculture departments) 38.9 35.9 -3.0 12.9 0.000 

Local government/Council 20.8 24.9 4.1 32.2 0.000 

Conservation group  7.3 8.0 0.7 2.0 0.157 

Regional NRM group/Catchment Management 

Authority/Local Land Service  
19.9 19.2 -0.7 1.0 0.307 

PestSmart products (e.g. Wild DogScan, guides, DVDs, 

fact sheets, etc.) 
5.6 4.4 -1.2 9.9 0.002 

Farmer production group  19.5 21.3 1.8 6.8 0.009 

Industry associations and groups  17.5 20.3 2.8 17.0 0.000 

Private agriculture consultant  29.5 30.7 1.2 2.1 0.146 

Demonstration trials or field days 16.3 21.4 5.1 57.9 0.000 

Internet  44.9 46.4 1.5 3.1 0.078 

Social media  a 9.0 -   

Books, magazines and journals  31.8 29.1 -2.7 11.3 0.001 

Landcare group  13.8 13.7 -0.1 0.0 0.941 

Pest animal or weed management group  8.3 8.7 0.4 0.8 0.364 

National facilitator (e.g. National Wild Dog Facilitator)  2.4 2.8 0.4 2.8 0.096 

Local pest animal or weed management coordinator  8.4 8.6 0.2 0.1 0.734 

Agribusiness (co-ops, Elders, etc.) 42.6 39.0 -3.6 18.5 0.000 

Research and Development Corporations/Cooperative 

Research Centres  
6.3 5.6 -0.7 2.7 0.102 

TAFE/University  1.9 1.9 0.0 0.0 0.942 

a Item included only in 2019 survey. b Chi-square tests of independence revealed that there was a statistically significant 

difference in the proportion of land managers using sources of information/advice for those χ2 results with a p value of 
<0.05 (listed in bold text). Source: ABARES pest and weed survey 2016 and 2019. 
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Appendix A: Survey respondents and 
property characteristics 

The respondents 

Results presented in this report are based on two waves of the ABARES pest and weed 

management survey of agricultural land managers. Approximately, 0.5% and 0.7% of 

respondents indicated that the main purpose of their property was not agriculture in 2016 and 

2019 respectively, these respondents have only been included in analysis where relevant. The 

characteristics of participants are presented in the following tables. 

Age 

The age ranges of participants in the surveys are shown in Figure 32. 
 

Figure 32 Age distribution of survey respondents 

 
ABARES pest and weed survey 2016 and 2019 

Gender 

Proportions of males and females in the surveys are shown in Figure 33. 

Figure 33 Gender of survey respondents 

 
Source: ABARES pest and weed survey 2016 and 2019.  
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Role on the property 

The roles of survey respondents on the property are presented in Figure 34. 

Figure 34 Role of survey respondents on the property 

 
Source: ABARES pest and weed survey 2016 and 2019, ‘Other (please specify)’ included for example the leasee/ 

tenant/renter, advisor/agronomist, caretaker, accountant, business partner, family member, company or managing 

director. 

The property 

Purpose of the property 

The main purposes of the properties held by survey respondents are presented in Figure 35. 

Figure 35 Main purpose of the property 

 
Source: ABARES pest and weed survey 2016 and 2019. ‘Other (please specify)’ included for example leased, agistment or 

vacant land, infrastructure, or research/education/training.  
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Property size 

The average size of properties represented in the surveys was 14,145 hectares (2016) and 

10,290 hectares (2019) (Table 14), and the distributions of property sizes by percentile are in 

Table 15. 

Table 14 Median and mean property size 

 2016 2019 

 Mean ha Median ha Mean ha Median ha 

Australia 14 145 300 9 989  324  

NSW 10 906 400  3 624  484  

VIC 1 519 239  1 064  299  

QLD 32 775 320  19 800  300  

SA 8 607 400  11 126  486  

WA 6 570 346  10 987  490  

TAS 877 188  1 510  150  

NT 195 565 311  115 087  157  

Source: ABARES pest and weed survey 2016 and 2019. 
 

Table 15 Property size by percentile 

Percentile 2016 2019 

 ha ha 

10 <16 <16 

20 16 - 40 16 - 42 

30 41 - 85 43 - 91 

40 86 - 162 92 - 178 

50 163 - 300 179 - 324 

60 301 - 567 325 - 631 

70 568 - 1214 632 - 1 300 

80 1215 - 2452 1 301 - 2 770 

90 2453 - 6475 2 771 - 7 000 

100 >6475 >7 000 

Source: ABARES pest and weed survey 2016 and 2019. 
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Appendix B: Methods 
The ABARES pest and weed survey is a key part of a larger research project to determine what 

changes have occurred in pest and weed management activity on agricultural properties in 

Australia. The survey approach consists of: 

4) baseline survey of managers of agricultural establishments in 2016 (PAWS 1) 

5) follow-up survey of managers of agricultural establishments in 2019, with longitudinal 
component (PAWS 2) 

6) follow-up survey of managers of agricultural establishments in 2022, with longitudinal 
component (PAWS 3). 

The second and third surveys contain similar questions to enable measurement of the changes in 
management activity over the intervening years. 

1.1. Survey instrument development 

The survey instrument was designed to address the objectives specified at the beginning of the 
report. A range of literature—including survey instruments—was reviewed in the design phase 
of the survey. The ABARES pest and weed survey was designed to be a baseline for comparison 
in terms of: 

 awareness and extent of pest and weed problem 

 type of pest and weed problems/issues 

 management activities/control measures 

 effort and expenditure of undertaking pest and weed management/control, in expenditure 
and days. 

Some similar survey questions from the Australian Bureau of Statistics 2006–07 Natural 
Resource Management (NRM) survey (ABS 2008) were included to enable trend analyses from 
the past where appropriate. The follow-up survey of land managers in 2019 was designed to 
measure changes that have occurred since the 2016 pest and weed survey. 

A monitoring, evaluation, improvement and reporting (MERI) framework for pest animal and 
weed management was developed through the Invasive Plants and Animals Committee. This 
survey will contribute evidence that can inform high-level national indicators in the framework.  

The primary survey method used was a paper survey instrument delivered by post to managers 
of agricultural establishments. The postal survey methods used for approaching the target 
sample was based on Dillman (1978). Agricultural land managers also had the option of 
accessing an online version of the survey using a unique login code sent to them, or by using an 
open online survey invitation. There was a marked preference by land managers for completing 
the survey in the paper format and returning it by post compared with the online version, 
however, this has changed over the two waves of the survey (Figure 36). 
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Figure 36 Mode of completion of ABARES pest and weed surveys 

 
Source: ABARES pest and weed survey 2016 and 2019. 

 

1.2. Survey Sampling 

The samples for PAWS 1 and PAWS 2 were drawn from the Australian Bureau of Statistics (ABS) 

Agricultural Census frame, based on the sample criteria as follows: 

 farm establishments with an Estimated Value of Agricultural Operations (EVAO) of $5000 
or more 

 representative of agriculture across Natural Resource Management (NRM) regions, 
states/territories and nationally 

 representative of four custom sub-industries: Horticulture, Broadacre, Dairy, Other 
Livestock at state/territory and national levels (Table 16). 

 A Relative Standard Error (RSE) target of 8% at the NRM region level and 5% RSE at the 
state/territory level, was selected to deliver confidence in results and more accurate 
evaluation of changes over time. 

Table 16 Australian agricultural industry sub-industries 

Custom sub-
industries 

Sub-industry category (ABS ANZSIC 2006) 

Population (farm 
establishments 
EVAO >$5000) 

– PAWS 1 

Population (farm 
establishments 
EVAO >$5000)  

– PAWS 2 

Out of scope 011 Nursery and Floriculture Production 2389 2159 

Horticulture 
012 Mushroom and Vegetable Growing 4539 4284 

013 Fruit and Tree Nut Growing 12 260 11288 

Broadacre 
014 Sheep, Beef Cattle and Grain Farming (incl. rice) 90 579 89821 

015 Other Crop Growing (incl. sugar and cotton) 6667 6182 

Dairy 016 Dairy Cattle Farming 8263 7289 

Other 
livestock 

017 Poultry Farming 1130 1195 

018 and 019 Other Livestock Farming (incl. deer, 
pigs, horses, goats and beekeeping) 

6419 5840 

 Total 132 246 128 058 

Note: 011 Nursery and Floriculture Production (2389 farm establishments) were excluded from the samples. 
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In order to achieve representativeness at the NRM region scale and for the custom sub-

industries at State/territory and national scales with an acceptable level of error, a minimum of 

6,449 responding farm establishments was required for PAWS 1, based on the survey frame as 

at 2014–15. For PAWS 2, the estimates of sample size changed slightly because of changes in the 

population of farm establishments following the 2016 Agricultural Census. A minimum of 7,055 

responding farm establishments were required for PAWS 2 to achieve an acceptable error level, 

based on the survey frame as at 2019.  

Table 17 provides the calculated sample sizes to meet these requirements. 

Table 17 Calculated sample sizes to meet survey requirements  

Sample size 

-  PAWS 1 

Sample size 

-  PAWS 2 

Geographical 
coverage 

Industry level 
representation 

Relative 
Standard Error 

383 383 Australia 

Horticulture, Dairy, 

Broadacre, Other 

livestock a 
5% RSE 

2820 2452 State / Territory 

Horticulture, Dairy, 

Broadacre, Other 

livestock a 
5% RSE 

6449 

(targeted sample  

12 898) 

7055 

(targeted sample 

14 110) 

Responses by 

NRM Region c 
01 Agriculture b 8% RSE 

a Based on four custom sub-industries defined in section 1.2 Survey Sampling aggregated from ANSZIC Classifications 

(ABS and Statistics New Zealand 2008). b ANSZIC Classification (ABS and Statistics New Zealand 2008). c Data collection by 

55 NRM regions for agriculture (1 industry group) using the NRM Region boundaries 2016 (DOEE). 

A response rate of 50% was achieved for PAWS 1 in 2016 where the targeted sample was ≈12,000 farm establishments and responses received from ≈6,449 farm establishments. For PAWS 2, a similar response rate was assumed, which meant a target sample of ≈14,000 would be needed to achieve a response from ≈7,055 farms. 
A longitudinal component to the sampling was designed in the second wave of the survey (PAWS 
2) to increase the statistical power to detect changes that occurred in the farm population 
related to pest animal and weed management (Table 18). The sample for PAWS 2 was stratified 
into three groups:  

 farms that completed the survey in 2016 (longitudinal component) 

 farms invited to participate in 2016 but did not complete 

 farms newly sampled in 2019. 

Response was tracked by these strata, along with state/territory and NRM regions.  

A mixed mode design was applied to data collection with participants self-completing via an 

online or paper-based survey, with mail as the only mode of contact. ABARES engaged an 

external supplier, The Social Research Centre (SRC) to carry out the data collection. 

Analysis of the survey results was undertaken by ABARES using the statistical software package 
IBM SPSS v26, statistical software R and statistical approaches in Pallant (2005). 

 

  

http://www.environment.gov.au/fed/catalog/search/resource/details.page?uuid=%7BF95205B5-30BB-4FBE-B6B0-71CAA74CD94F%7D
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1.3. Survey Response  

The targeted sample characteristics and response to the PAWS 1 and PAWS 2 surveys are shown 

in Table 18. 

Table 18 Summary of key statistics 

 Wave 1  

(PAWS 1 2016) 

Wave 2  

(PAWS 2 2019) 

 
Total Total 

Completed in 

2016 

Invited but did not 

complete in 2016 

Newly sampled and 

completed in 2019 

Sample      

Total selected sample 12,920 15,982 5,392 1,993 8,597 

Total sampled surveys 

achieved 

6,287 7,751 3,292 614 3,845 

    Online (invited) 1,253 3,252 1,307 297 1,648 

    Hardcopy (invited) 4,792 4,499 1,985 317 2,197 

Response rate (%) 48 49 62 32 46 

Adjusted response rate (%) b 52 52 65 34 49 

Non-sample      

    Online (open link) a 242 308 - - - 

Total surveys received 6,470 8,059    

Source: Social Research Centre (2010) Pest and Weed Survey Methodology Report. a Online (open link) responses were 

those who were not part of the sample drawn from the ABS Agricultural Census frame, but were invited through an open 

public URL link to the survey, distributed via regional natural resource management facilitator networks and 

internet/social media to promote the survey in addition to the sampled frame. b Adjusted response rate is the response 

rate for the agricultural sample after excluding ineligible sample points, including ‘return to sender’ (i.e. no forwarding 

address, not known at address), and ‘out of scope’ (e.g. deceased, or no longer owns or manages the property). 

 

The sampling strategy used by ABARES selects a higher fraction of large farms than smaller 

farms. Therefore, ABARES farm survey weightings were applied to the pest and weed survey 

estimates for expenditure ($) and days of effort spent on managing pests and weeds. The 

weightings can adjust the estimates to better represent the population of farms in a region. 

However, weightings were not applied to survey estimates that relate to the awareness of pests 

and weeds or to pest and weed management activities because there is no evidence that these 

activities are correlated with factors used to generate weightings, such as number of farms in a 

region. Weightings were not applied unless indicated in the note below each table in this report. 

The weighting methodology used for the pest and weed survey sample is based on the approach 

described in ABARES (2011). 

ABARES pest and weed management survey sample numbers were insufficient for NRM regions 

of Alinytjara Wilurara (SA) in 2016 and 2019, and for the Cooperative Management Area (QLD) 

which was sampled in 2019 but not in 2016. Therefore estimates for these regions are not 

presented at a regional level. Sample numbers for Cape York (QLD) were low in both survey 

waves and estimates for Cape York should be used with caution. In 2016 and 2019, no data was 

sampled from the Australian Capital Territory (ACT) or external territory natural resource 

management regions. However, two responses were received from Torres Strait and Australian 

Capital Territory NRM regions in 2016 via the open online survey. These are not presented at 

the regional level but are included in national level estimates. 158 responses received via an 

open online survey in 2019 were not able to be assigned a postcode or NRM region due to a 
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temporary outage of part of the online open survey, these responses cannot be presented at 

regional or state level but are included in national level estimates. 

1.1. Analysis of change 

There are different approaches that can be used to describe the changes that occurred across the 

two waves of the survey. Types of analysis used in this study include: 

 Descriptive statistics—used to describe or summarise the data in waves 1 (PAWS 1) and 
wave 2 (PAWS 2) of the pest and weed survey. The descriptive statistics used in this report 
included measures of frequency, e.g. counts and percentages/proportions; and measures of 
central tendency, e.g. means. These are presented in tables or charts side by side for ease of 
comparison. 

 Inferential statistical tests—were used in this report to allow decisions about whether the 
observed differences between the wave 1 and wave 2 groups could have been due to chance 
alone, or whether this was too unlikely (the results of these tests are presented throughout 
this report).  

A non-parametric test does not assume anything about the underlying distribution of the data, 
for example, whether the data comes from a normally distributed population. A number of 
variables in the national pest and weed surveys were measured as nominal (or categorical) 
responses, which are not suitable for parametric statistical tests.  

The inferential statistical tests used in this report were: 

 Chi-square test for independence – comparing two categorical variables (with two or more 
categories in each) 

 Kruskal-Wallis H test – comparing scores on a continuous variable for three or more groups 

A statistically ‘significant difference’ between the variables being compared means that there is 

95% confidence in the difference observed between the variables being compared, reflected a 

true difference and not one due to chance.  

In using the inferential statistical tests for the pest and weed survey, it has been assumed that 

the survey is comparing two different samples of people from 2016 and 2019. That is, wave 1 

and 2 are treated as two independent samples. However, some respondents were in both waves 

of the pest and weed survey. That is, a proportion (41%) of respondents in wave 2 had 

previously responded in wave 1. Therefore, the inferential tests described above should be used 

as an initial scan of where there may be significant differences between wave 1 and wave 2 

estimates, which should be further investigated. While not ideal, having some respondents in 

both waves of the survey would tend to suppress differences between 2016 and 2019 samples, 

unless there are strong year effects in the data. That is, samples that differ with p value more 

than 0.05 might still be significant. Where there are strong year effects in the two surveys, the 

probability of differences would overwhelm any effects due to the same respondents in both 

surveys. 

Procedures for the non-parametric statistical tests used in this report are based on Pallant 

(2005). All statistical processes were done using the software R and also, Statistical Package for 

the Social Sciences (SPSS) version 26.  

1.2. Reliability of estimates 

The estimates in this report are based on information from two waves of the ABARES pest and 

weed survey conducted in August-December 2016 (PAWS 1) and May–August 2019 (PAWS 2). 

The results may differ from those of the true population of agricultural businesses because they 

are based on samples, in which case, differences may be due to sampling errors. The size of 
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sampling errors are influenced by the survey design, the estimation procedure used and the 

variability in agricultural businesses in the population. In general, the higher the sample size, the 

lower the error. Therefore, national estimates are likely to be more accurate than species level 

estimates. 

In this report, the error due to sampling variability is measured by the relative standard error 

(RSE) which is calculated using the standard error (SE) and the survey estimate (referred to as 

x) in the following manner: RSE%(x) = (SE(x)/x)*100. RSEs on estimates at the national level 

(using all valid responses) are generally in the range of 5% or less. For NRM region estimates 

and species level estimates, the RSEs can be higher depending on the response rates for the 

particular survey question. For tables with selected estimates at these scales the RSE is 

provided. 

For more information about reliability of estimates, sampling errors and calculating confidence 

intervals using relative standard errors please consult ABARES (2011). 

1.3. Approval from ABS Statistical Clearinghouse 

The Australian Bureau of Statistics (ABS) Statistical Clearinghouse (SCH) granted approval for 

the 2016 ABARES pest and weed survey in June 2016 (approval number 02479 – 01). Since 

August 2017, commonwealth agencies are no longer required to submit their business surveys 

to the SCH for review and approval.  
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Appendix C: Response rates 
Table 19 summarises all modes of response to the ABARES pest and weed survey 2016 and 2019 

by NRM region, including surveys received via online and hardcopy postal formats. 

Table 19 Survey response rate by NRM region 

State/ 
Territory

NRM region 2016 2019 2019 

 
Farms 
invited 

Total 
responses 

Response 
rate (%) 

Population 
2019 a 

Farms 
invited 

Total 
responses 

Response 
rate (%) 

NSW Central Tablelands 182 103 56.6 3,717  205 107 52 

Central West 308 168 54.5 4,645  389 199 51 

Greater Sydney 291 146 50.2 1,985  333 146 44 

Hunter 247 124 50.2 3,463  286 140 49 

Murray 300 145 48.3 2,809  330 157 48 

North Coast 319 151 47.3 5,548  378 180 48 

North West NSW 328 162 49.4 4,021  438 215 49 

Northern Tablelands 113 52 46.0 2,976  117 68 58 

Riverina 454 225 49.6 5,165  623 288 46 

South East NSW 245 133 54.3 4,509  289 166 57 

Western 153 77 50.3 1,390  182 92 51 

VIC Corangamite 254 127 50.0 2,881  327 135 41 

East Gippsland 35 25 71.4     762  158 91 58 

Glenelg Hopkins 296 164 55.4 3,820  425 204 48 

Goulburn Broken 369 174 47.2 4,476  439 182 41 

Mallee 318 168 52.8 2,112  365 150 41 

North Central 360 177 49.2 4,019  448 206 46 

North East 115 74 64.3 2,306  140 85 61 

Port Phillip and Western Port 433 214 49.4 3,776  500 227 45 

West Gippsland 286 154 53.8 3,486  337 172 51 

Wimmera 202 104 51.5 1,868  216 129 60 

QLD Border Rivers Maranoa-Balonne 213 125 58.7 2,535  291 160 55 

Burdekin 193 92 47.7 1,757  234 127 54 

Burnett Mary 378 202 53.4 4,841  474 238 50 

Cape York 13 4 30.8       57  44 16 36 

Condamine 309 150 48.5 3,713  383 202 53 

Cooperative Management Area 0 0        16  3 2 67 

Desert Channels 103 68 66.0     824  129 73 57 

Fitzroy 274 128 46.7 3,908  342 163 48 

Mackay Whitsunday 71 29 40.8 1,528  90 56 62 

Northern Gulf 70 29 41.4     469  81 41 51 

South East Queensland 457 222 48.6 4,383  555 267 48 

South West Queensland 51 46 90.2     720  106 51 48 

Southern Gulf 54 27 50.0     401  77 37 48 

Wet Tropics 231 112 48.5 2,481  282 154 55 

SA Adelaide and Mount Lofty Ranges 426 218 51.2 2,945  498 245 49 

Alinytjara Wilurara 4 1 25.0       35  0 1  

Eyre Peninsula 154 87 56.5 1,201  232 125 54 

Kangaroo Island 21 12 57.1     265  54 25 46 

Northern and Yorke 283 158 55.8 2,484  360 199 55 

South Australian Arid Lands 26 18 69.2     141  32 24 75 

South Australian Murray Darling Basin 531 257 48.4 3,270  652 330 51 

South East 326 150 46.0 2,511  368 205 56 

WA Wheatbelt (Avon) 309 156 50.5 2,693  410 201 49 

Northern Agricultural 222 114 51.4 1,607  275 136 49 

Peel-Harvey 161 78 48.4     871  172 90 52 

Perth 187 67 35.8     720  204 84 41 

Rangelands 101 36 35.6     528  112 49 44 

South Coast 223 106 47.5 2,067  287 165 57 

South West 436 223 51.1 3,029  512 233 46 

TAS North 460 228 49.6 1,391  545 288 53 

Cradle Coast (North West) 469 209 44.6 1,351  564 258 46 

South 280 148 52.9     930  339 186 55 

NT Northern Territory 276 101 36.6     493  350 131 37 

Aust. All 12,920 6470 50 125,899 15,982 8,059 51 

Note: Responses from Torres Strait and Australian Capital Territory NRM regions (2 responses, 2016) received via the 

open online survey are not presented at the regional level, but are included in national and state level estimates. There 

were 158 responses (2019) where no NRM region nor postcode was able to be assigned, these were not presented at 

regional or state level, but are included in national level estimates. a Population is an estimate of farm business units in 

NRM regions based on ABS data.  
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Appendix D: Map key 
 

 

Source: Natural Resource Management Regions, Department of Environment and Energy 2016 
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