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Executive Summary 
 
 

Purpose 
 
Managing climate change and variability also means managing carbon emissions 
and understanding the role of carbon in agriculture. These are issues now facing 
farmers in all sectors. Opportunities for managing climate change and carbon in 
farming systems are beginning to emerge, however there is a lack of evidence of 
how Victorian farmers see their role in this new and emerging situation. Initial pilot 
work research undertaken as part of the DPI graduate program in collaboration with 
WIDCORP1 revealed there is limited baseline data about farmer knowledge and 
attitudes towards climate change and variability and the role of carbon on their farms. 
The research also showed the levels of knowledge among Wimmera Mallee farmers 
vary considerably. For example, perceptions of carbon are regarded by some as an 
‘asset’ and others as a liability’ or ‘just one more thing to be concerned about’.2  
 
This research commissioned by The Department of Primary Industries (DPI) will build 
on this initial research and specifically target Victorian farmers across a range of 
agricultural sectors including grains, dairy, horticulture, livestock, mixed farming, farm 
forestry and peri-urban/amenity sectors. This research will also contribute to 
understanding the extent to which different segments in the farming community are 
responding to these emerging issues. The findings from this research will provide 
valuable baseline data to assist in tracking changes in behaviour and attitudes over 
time and in assessing the effectiveness of DPI education and extension activities for 
particular groups of farmers in different farming sectors.  
 
The survey research has been designed to be complementary with other research 
being undertaken by the Victorian Government in particular the Farming Futures 
research.  
 

Research Aims, Objectives and Outcomes 
 
The primary aim of the project is to investigate and benchmark the attitudes and 
knowledge of Victorian farmers towards climate change, climate variability and 
greenhouse gas emissions on their farming enterprises.  
 
This research will provide farmers, advisors and decision-makers insights into 
knowledge and information gaps. The knowledge gained will assist in developing 
targeted advice and decision support to farmers to facilitate changes to current 
farming practices in response to these circumstances.  

                                                 
1 Michelle Nolan (DPI) worked with WIDCORP on the project titled, Carbon in Agriculture in 
dryland farming. The results of this pilot study can be viewed at www.widcorp.com  
This work provides a valuable base for the development of this more extensive research 
project.  
2 Nolan M (2008) Carbon in Agriculture: A preliminary study of Wimmera farmers’ attitudes 
and perceptions of greenhouse gas reduction on-farm. WIDCORP Report 4/08 
www.widcorp.com/docs/Carbon%20in%20Agriculture.2008.pdf    



Executive Summary  

WIDCORP 1/09 Understanding farmer attitudes and knowledge to climate change   13 

 
The specific objectives of the research, developed by WIDCORP in consultation with 
DPI are to: 

·  Investigate and benchmark current attitudes and understanding of farmers 
and rural landholders about climate change policies; 

·  Identify common characteristics of farmers across sectors and segments with 
regards to understanding and managing climate change and variability, and 
carbon on-farm;  

·  Understand farmer perceptions about their capacity to adapt to climate 
change, carbon management and emissions trading;  

·  Identify the most effective and trusted methods of knowledge acquisition and 
transfer, to address knowledge gaps; and,  

·  Identify knowledge gaps and areas of concern regarding farmers’ responses 
to opportunities and innovations that might emerge under climate change and 
carbon trading scenarios. 

 
Please note that the area focusing on knowledge acquisition and transfer was 
omitted from the survey instrument due to time and length limitations, and therefore 
this objective is not addressed in this report.  
 
The outcomes of this research are to:  
 

·  Provide a better understanding of the level of knowledge and the aspirations 
and expectations of farmers with regard to how they will adapt their farms to a 
changing climate and how to engage in the carbon economy;  

·  Identify if there are significantly different perceptions and levels of knowledge 
within or between sectors and segments of the farming community;  

·  Provide a valuable set of baseline data to be used for comparative studies in 
the future; and, 

·  Provide farmers, and those who advise them, with an overview of current 
attitudes and expectations to enable them to better plan for future climate 
challenges and engagement in the carbon economy.  

 
 

Method 
 
A multi-mode survey (telephone and online) was conducted with 1503 Victorian 
farmers from the grains, dairy, horticulture, livestock, mixed farming, farm forestry 
and peri-urban sectors. Participants were sourced from a customer database 
provided by DPI. Ethical clearance was granted from the University of Ballarat 
Human Research Ethics Committee prior to the conduct of this research.  
 
The survey sought to capture attitudes and knowledge of farmers about climate 
change issues and actions they would take, as well as to determine whether this data 
varied across different farming sectors and regions. Farming styles theory was used 
to inform the survey design in order to segment farmers into like groups based on 
their attitudes towards farming and climate change. This enabled a meaningful way 
to interpret the findings based on the diverse range of farmer attitudes, and structural 
and demographic characteristics.   
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Results  

Demographics 

Victoria  
A large majority of landholders are male (83.9%) and most (61.5%) are between the 
ages of 45 and 64 years old. Nearly half (46.3%) have completed some form of post-
secondary education. Most respondents (86.7%) live on the land they farm. 
 
The average operation size is 537ha, with a median of 202ha. The difference 
between the average and median values is due to a small number of very large 
operations. Whilst, respondents work a median of 50 hours per week on their farm, 
just one third (33.0%) indicated that their entire income is from farming-related 
sources. Four in ten (43.4%) respondents earn 25% or more of their income off-farm.  
 
Sector 
The most common farming sector within the sample is Livestock (26.6%), followed by 
Horticulture (18.9%), Dairy (17.8%), Grains (17.2%) and Mixed farming (16.1%). 
Forestry (3.3%), and Peri-urban landholders (8.6%) are least represented in the 
overall sample. However, the Peri-urban group is a sub-sample of the total as this is 
made up of respondents from all faming sectors, and in particular, from the Livestock 
sector (54.6%). 
 
The Grains sector has the highest percentage of male respondents, whilst Livestock, 
Peri-urban and Forestry are the least male dominated groups. The Dairy sector has 
significantly younger farmers than the rest of the total sample, and farmers from the 
Livestock sector are significantly older. The Peri-urban and forestry sectors have the 
highest proportion of respondents in the upper-middle age range (45-64 years old).  
 
Educational attainment (to degree level) is highest among the Forestry, Peri-urban 
and Livestock farmers, and those respondents with the least educational experience 
are from the Dairy and Mixed sectors.  
 
Farm size across the sectors is highly variable: the Grains and Mixed sectors have 
the largest farms and, Forestry and Peri-urban farms are the smallest.  
 
Most dairy farmers live on-farm, whereas those in Forestry, Peri-urban and Livestock 
groups are less likely to live on-farm.  
 
Hours worked on-farm vary considerably across the sectors, with dairy and 
horticultural farmers working the longest hours and those respondents working the 
least hours are Peri-urban, Forestry, and Livestock farmers.  
 
The percentage of income earned from off-farm sources is also highly variable 
across sectors, with Peri-urban, Forestry and to a lesser extent Livestock groups 
most reliant on off-farm income, whereas those from the Grains and Dairy sector 
deriving a low percentage of income from sources other than their farming enterprise. 
 
Region 
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Regions with a high percentage of respondents are Goulburn (21.9%), followed by 
Mallee (12.1%), Western District (9.3%), and Ovens-Murray (9.0%). The Wimmera 
has the lowest representation, consisting of only 4.5% of the total sample. 
 
Some of the most diversified regions in terms of farming sectors are the Loddon, 
Goulburn and Barwon, whereas other regions such as the Wimmera and Western 
district are dominated by two or three agricultural activities, namely grains, mixed, 
livestock or dairy.  
 
Gender and age range is relatively consistent across regions and similar to the total 
sample, the main differences being that respondents from the Mallee and Western 
district are younger, whereas those from the Ovens Murray are significantly older 
than the rest of the sample.  
 
The Barwon and Western District have the highest level of educational attainment.  
Farm size is highly variable and greatest in the Wimmera, and smallest across the 
regions of Gippsland, Melbourne, Ovens-Murray and Goulburn. Live-on farm status is 
highest in the Ovens-Murray and lowest in the Barwon and Wimmera Regions.  
 
Hours worked of farm across regions ranges from averages of 40 to 58 hours, with 
those from the Western District, Gippsland and Mallee working the longest, and 
Central Highlands, Wimmera and Barwon working the shortest hours.  
 
Off-farm income across regions is relatively similar, with Barwon having the highest 
average (42%), and Mallee (27%) the lowest average percentage income earned off-
farm.           

Attitudes, knowledge and adaptation towards climate  change and 
climate variability 

With respect to statements that measured attitudes about local observations 
related to a changing climate , there is a high level of agreement that rainfall and 
runoff has reduced in the last 10 years (88.1%); growing seasons are changing 
(66.4%); and Victoria is experiencing more high pressure systems (61.8%). There is 
less agreement that rainfall and climate systems are shifting southwards (48.9% 
agree, and 19.9% disagree).  
 
Other statements tested beliefs in climate change versus climate variabilit y. 
There is mixed views in relation to the responsibility of human activity for global 
warming (30.5% agree, 36.8% disagree). More than half agreed that climate change 
is a serious problem (56.1%), is affecting the climate in the respondent’s local area 
(48.9%); and that temperature increasing by a few degrees is a concern to them 
(59.3%). There is however a larger majority who believe that the extended dry is part 
of natural climate variability (60.9%). There was greatest division among the 
respondents that average rainfall would return in the short-term (39.5% agree, 23.9% 
disagree). The Forestry and Peri-urban (and to lesser extent the Livestock) are likely 
to be In agreement with climate change impacts, and changes to local weather 
patterns as a result of climate change. Mixed farmers are less likely to believe that 
climate change is serious. Across regions, Central Highlands are most cognisant of 
climate change, and Goulburn the least in comparison to the rest.  
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Possible climate change impacts  that concerned the majority of landholders were 
water supply security (75.5% agree) and a future warmer and drier climate (74.8% 
disagree these attributes would be beneficial). Findings within regional and sector 
groups are varied. Respondents in the Wimmera and Western District were the least 
concerned about water security, and this may be due to a predominately dryland 
agricultural region, together with the recent water efficient infrastructure upgrades 
through the Wimmera Mallee Pipeline. The Dairy and Horticultural sectors were most 
concerned about water security. Again, similar views are observed among the 
Forestry and Peri-urban (and to lesser degree, Livestock) sectors – these sectors are 
significantly more concerned than the others, about climate change posing high fire 
risk to their farms. Evidence of a link between rainfall and climate change, would 
influence the interest of Grains and Dairy farmers about climate change, more so 
than the rest of the sample.  
 
Most respondents use short term daily or weekly data (91.6%) and the Bureau of 
Meteorology seasonal climate outlooks (74.6%) as the main climate tools  for farm 
decisions making. Less than one fifth of all respondents have received climate 
change information from DPI (17.7%) and a similar percentage has heard of The 
Break (12.9%). Trends are similar across the other sectors and regions, with the 
Grains sector and Wimmera region most likely to have received information from DPI. 
 
The climate drivers  most respondents are aware of are El-Nino & Southern 
Oscillation (98.3%) and Indian Ocean Dipole (67.9%). Awareness is variable across 
sectors in comparison to the total sample, with the grains and mixed farmers having 
significantly greater knowledge of most climate drivers. There are significant regional 
differences in knowledge between the Loddon and the rest, with the Loddon having a 
high knowledge of the top three climate drivers mentioned above. Cut-Off Lows in the 
Wimmera and Mallee are well-known. The perceived affects of climate drivers on 
local rainfall was also gauged. In general, local rainfall is perceived to be affected by 
Cut-off lows, El-Nino & Southern Oscillation, and Indian Ocean Dipole, however the 
affect of the Southern Annular Mode and Sub-Tropical Ridge on rainfall are unknown 
among most respondents. Farming Sector and Regional differences are few, the 
main findings being that significantly more respondents in Horticulture believe the 
Southern Annular Mode affects local rainfall, and a significantly higher proportion of 
Wimmera farmers see cut-off lows as a driver of rainfall conditions.  
 
With regard to landholders’ attitudes towards climate change policy issues , most 
respondents see that the government does not take rural views into consideration, 
however believe they should do more to help farmers adopt to climate change.  
There is mixed views on whether agricultural should contribute to emission 
reductions and taking action on climate change before the rest of the world. Regions 
are similar in their attitudes, however trends emerge in sector comparisons.  Results 
show the Barwon region, and forestry and peri-urban farmers are more likely to 
believe than the others, that Australia should take action on climate change before 
the rest of the world, and contribute to emissions reduction.  
 
The top three adaptations to climate change and variability impac ts  that most 
farmers have taken are adoption of efficient water use practices (86.7%), adoption of 
new technologies (71.7%) and changes to their crop, pasture or grazing systems 
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(69.7%). Other common adaptations by close to half of the respondents were 
changing the business structure or management (51.6%), and changing the 
enterprise mix (45.5%).  These trends were evidenced across regions and sectors. 
The Goulburn, Loddon and Mallee participated in higher rates in the main actions 
than some of the other regions. Likewise, the Grains, Mixed and Dairy sectors had 
greater rates of participation than other sectors.  
 
Proposed future adaptations  had similar ratings to those actions that had already 
been implemented, with efficient water use, new technologies and changes to 
farming systems being the most likely actions to be taken-up in the next four years or 
so. In the future, the grains and mixed sectors are most likely to adopt these actions, 
and by region, the Loddon, and Mallee are most likely.  

Knowledge, attitudes and mitigation related to gree nhouse gas 
emissions  

Respondents were asked about their knowledge of greenhouse gas emissions 
on-farm . Nearly one fifth believe they are net emitters, one third believe they have 
neutral emissions, one quarter believe they are net storers, and a further one fifth are 
unsure. Overall, most respondents believe livestock and livestock waste, and on-farm 
energy usage are net emitters, whilst crops and pastures, soils, and farm forests and 
vegetation are net storers. There is more uncertainty about the contribution of 
emissions from fertiliser use and soils than the other listed sources. Perceptions by 
sector show that whilst percentages are low, Dairy are the most likely sector to 
believe they are net emitters; Mixed farmers are most likely to see their farms as 
neutral; and the Forestry and Peri-urban sectors as net storers, significantly more so 
than the rest. According to regions, Western District are significantly more likely to 
see themselves as net emitters, Loddon and Barwon as net storers, and Melbourne 
are most likely, unsure.  
 
Attitudes towards greenhouse gas emissions and farming were measured by 
respondents rating their agreement with four statements. It is clear that landholders 
are divided on the different issues related to farming in a carbon economy – some 
see the potential opportunities, whilst others see it as another risk to manage. The 
statement with more level of agreement (58.8%) than disagreement (24.6%) is 
“There is no benefit for me to reduce my farm emissions until I know the rules of a 
carbon emission trading scheme.” Respondents are much more divided on whether 
an emissions trading scheme will result in lower production levels, opportunities, or 
improved profitability. By farming sector, the Forestry and Peri-urban groups are 
more optimistic in comparison to the total sample, and seem most likely to adapt or 
embrace the potential opportunities of an emissions scheme. Those sectors in Grains 
and Livestock appear less convinced about their ability to adapt or manage with 
introduction of an emissions scheme. In terms of regions, Barwon holds similar views 
to the Forestry and Peri-urban groups, Central Highlands is also relatively optimistic, 
whereas the Mallee has opposing views.   
 
The top three actions  that one half or more respondents have taken to reduce 
greenhouse gas emissions or store carbon on-farm  is planting trees (84.0%), 
improving the farm’s energy efficiency (65.8%) and changing soil management 
practices (57.3%). Approximately half of the respondents have also reduced nitrogen 
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fertiliser use (53.8%), and improved livestock and grazing management systems 
(51.6%). Trends across farming sectors show that where actions are more sector-
specific, the relevant farming enterprise participates at higher rates. For example 
improved livestock systems rated highly among farmers who have a Livestock, Dairy 
or Mixed enterprises. By region, the Loddon and Mallee have significantly higher 
percentages of participation, than the remainder of the total sample.   
 
The top three current action areas for the total respondents also received the most 
responses for likelihood of actions taken within the next four ye ars or so . 
Differences between the farming sectors mainly relate to the sector-specific relevant 
actions. Sectors and Regions are likely to continue future participation in those 
actions that they are currently undertaking. 
 
Awareness of carbon trading  and carbon accounting tools  is limited. At this stage, 
there has been little interest in carbon trading, with one quarter (25.9%) of all 
respondents having considered it and less than 2% having sold or traded carbon 
from the farm. The Forestry sector has the highest proportion (58.3%) of farmers who 
have considered participating in carbon trading, with one third of Peri-urban 
landholders, Grains, and Livestock sectors also having considered this. There are 
limited significant regional differences, with the Loddon region having considered 
carbon trading more than the rest, and Melbourne having the highest proportion of 
respondents who have never considered participating in this possible scheme. Less 
than 8% are aware of carbon accounting tools, with use varying across the tools 
listed. Sector use correlates with sector-specific tools.  

Identifying climate change factors  

Two climate change factors  were identified from factor analysis. The first is labelled 
Anthropogenic climate change, as statements which correlate with this factor 
describe attitudes toward climate change, its seriousness and its cause. The second 
is labelled, Changing weather, as this factor is principally about attitudes towards 
changes in weather patterns and rainfall.  
 
Comparisons of the anthropogenic climate change factor across sectors show that 
the Livestock, Forestry, and Peri-Urban groups are more likely to have a high 
correlation with this factor. This means that in general their agreement with 
statements about anthropogenic climate change is higher compared to other groups. 
However there is a low correlation between this factor and the Dairy and Mixed 
farmers’ views. Analysis by region, shows that Barwon has a positive correlation (i.e. 
more likely to agree) with anthropogenic climate change, whereas farmers from the 
Goulburn and Mallee are less likely to share these views. 
 
No significant correlations are found between sectors and the changing weather 
factor. Limited differences also exist between regions and the changing weather 
factor - only Central Highlands has a high positive correlation with this factor.   
 
The factors were also compared with adaptation and mitigation actions. This analysis 
suggests that those who are more likely to relate changing climate to a change in 
weather patterns (i.e. the changing weather factor), are more actively changing 
farming practices.  



Executive Summary  

WIDCORP 1/09 Understanding farmer attitudes and knowledge to climate change   19 

Identifying farming styles 

Four farming styles were derived from the survey data using cluster analysis, and 
described with the use of cross-tabulation with the farming style statements, 
structural characteristics and climate change factors. Descriptions of the four farming 
styles are provided below: 

 

Style 1 

These farmers have a traditional and self-reliant approach to farming and are unlikely 
to take financial risks. They are made up of mostly older farmers with relatively large 
farms. They are more likely to regard climate change as not being particularly serious 
or human induced and are more likely to see it as related to changing weather. This 
style of farming may be described as autonomous. 
 
Style 2 

These farmers have little interest in developing their farming enterprise for the longer 
term but are prepared to take some risks to finance growth/diversification for short 
term gains. They are likely to be Peri-urban farmers, and are more likely to see 
climate change as anthropogenic rather than as changing weather. This style of 
farming may be described as speculative.  
 
Style 3 

These farmers are prepared to take risk to grow or diversify their enterprise, are 
business minded, profit driven and plan ahead. They are open to and value new 
ideas and new technology. These farmers are younger and have the largest farms. 
They are very unlikely to belong to the peri-urban group. Views related to climate 
change are mixed. This style of farming may be described as ambitious.  
 
Style 4 

These farmers will take on new ideas and technologies but are not likely to take 
financial risks. They are largely well educated peri-urban farmers with small farms 
who see climate change as serious and related to human activity. This style of 
farming may be described as prudent. 
 
 

Conclusions  
 
This section concludes the report and provides recommendations based on the key 
knowledge and information gaps (Objective 4). 
 
The survey involved in this research has provided a valuable tool in benchmarking 
the current attitudes and knowledge of Victorian farmers towards climate change, 
variability and greenhouse gas emissions. This benchmarking data provides a record 
of these attitudes prior to the commencement of policy interventions and regulatory 
measures to address climate change. The results generated from this research 
provide a significant baseline dataset and a basis for developing longitudinal 
research in this area. Longitudinal research will track longer-term change and trends 
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in the attitudes and practices of farmers with respect to climate change and the 
impact of any DPI practice change and policy activities. In doing this, the research 
will provide an improved understanding of farmers perspectives which will assist DPI 
to facilitate change associated with climate change policy, practice and intervention 
and enable DPI to more effectively engage with farmers based on current needs.  
This study has highlighted the diverse range of views and actions of Victorian 
farmers in relation to climate change, variability and greenhouse gas emissions. 
These differences occur across sectors and regions. Whilst there are some 
differences across regions, the variation in knowledge, attitudes and behaviour may 
better reflect sector-specific issues. Therefore using sectors may be a more 
meaningful way to interpret results. In addition, analysing the data in terms of farming 
styles provides additional insight into discrete attitudes and behaviours of groups of 
farmers independent of sector or region. While these interpretations provide an 
overview of each segments’ distinguishing characteristics, there are opportunities for 
further analysis of the data to explore in-depth these segments.  
 
The study has provided some interesting results in terms of the diversity of farmers’ 
views towards climate change and their relationship to adaptation and mitigation 
actions. It appears those farmers who agree with statements aligned with Changing 
Weather factor (attitudes towards change in weather patterns and rainfall), are more 
likely to actively change their farm practices, than those who relate to the 
Anthropogenic Climate Change factor (attitudes towards climate change, its 
seriousness and its cause).  

 
Using the farmer typology methodology adopted in this study has enabled grouping 
of individual respondents based on their attitudes towards farming and climate 
change which are then correlated with demographic and structural characteristics. 
This approach provides scope to better understand knowledge, attitudes and beliefs 
of Victorian farmers. It identified four distinct farming styles. The features of these 
styles will provide an additional depth of knowledge and understanding of Victorian 
farmers that will inform an insightful approach for DPI to develop policy and practice 
change programs targeting climate change and greenhouse gas emissions issues in 
agriculture.  
 
It appears there are knowledge gaps about climate drivers and the role farmers can 
play in greenhouse gas emissions and on-farm management of carbon. Uncertainty 
about how to take advantage of opportunities for farmers in relation to emissions 
trading or carbon markets or potential benefits of a changing climate is evident. 
Current government sentiments have suggested agricultural will be exempt in an 
emissions trading scheme, however they will be able to participate in carbon trading. 
Given the apparent knowledge gap, how this will impact on the impetus of farmers to 
respond to climate change is unknown.  
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Recommendations  
 
1. Conduct longitudinal research to build upon this baseline study. This will allow 

monitoring of changes in Victorian farmers’ attitude, knowledge and actions on 
climate change and greenhouse gas emissions over time.  

 
2. Conduct further analysis and interpretation of the data by segments (farming 

sectors, regions and farming styles) to provide industry sectors and regional 
stakeholders with information which relates specifically to their jurisdiction.  

 
3. Consolidate the findings of this report with other related farming and climate 

change studies currently being conducted across Australia.  
 
4. Develop targeted practice change and knowledge dissemination initiatives to 

better inform farmers of opportunities, impacts and options brought about by 
climate change and greenhouse gas emissions actions and policies. 

 
5. Consider refocusing practice change initiatives and policy towards empowering 

farmers to adapt to a changing climate, be it incremental or transformational, 
rather than on attempts to change their belief system.   



 

 

1. Introduction  
 
 

1.1 Purpose 
This is the final report of the study titled, “Understanding farmer knowledge and 
attitudes to climate change, climate variability and emissions trading.” The report has 
been prepared for The Department of Primary Industries, Melbourne.  
 
Managing climate change and variability also means managing carbon emissions 
and understanding the role of carbon in agriculture. These are issues now facing 
farmers in all sectors. Opportunities for managing climate change and carbon in 
farming systems are beginning to emerge, however there is a lack of evidence of 
how Victorian farmers see their role in this new and emerging situation. Initial pilot 
work research undertaken as part of the DPI graduate program in collaboration with 
WIDCORP3 revealed there is limited baseline data about farmer knowledge and 
attitudes towards climate change and variability and the role of carbon on their farms. 
The research also showed the levels of knowledge among Wimmera Mallee farmers 
vary considerably. For example, perceptions of carbon are regarded by some as an 
‘asset’ and others as a liability’ or ‘just one more thing to be concerned about’.4  
 
This research commissioned by The Department of Primary Industries (DPI) will build 
on this initial research and specifically target Victorian farmers across a range of 
agricultural sectors including grains, dairy, horticulture, livestock, mixed farming, farm 
forestry and peri-urban/amenity sectors. This research will also contribute to 
understanding the extent to which different segments in the farming community are 
responding to these emerging issues. The findings from this research will provide 
valuable baseline data to assist in tracking changes in behaviour and attitudes over 
time and in assessing the effectiveness of DPI education and extension activities for 
particular groups of farmers in different farming sectors.  
 
The survey research has been designed to be complementary with other research 
being undertaken by the Victorian Government in particular the Farming Futures 
research.  
 

1.2 Research Aims, Objectives and Outcomes 
 
The primary aim of the project is to investigate and benchmark the attitudes and 
knowledge of Victorian farmers towards climate change, climate variability and 
greenhouse gas emissions on their farming enterprises.  
 

                                                 
3 Michelle Nolan (DPI) worked with WIDCORP on the project titled, Carbon in Agriculture in 
dryland farming. The results of this pilot study can be viewed at www.widcorp.com  
This work provides a valuable base for the development of this more extensive research 
project.  
4 Nolan M (2008) Carbon in Agriculture: A preliminary study of Wimmera farmers’ attitudes 
and perceptions of greenhouse gas reduction on-farm. WIDCORP Report 4/08 
www.widcorp.com/docs/Carbon%20in%20Agriculture.2008.pdf    
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This research will provide farmers, advisors and decision-makers insights into 
knowledge and information gaps. The knowledge gained will assist in developing 
targeted advice and decision support to farmers to facilitate changes to current 
farming practices in response to these circumstances.  
 
The specific objectives of the research, developed by WIDCORP in consultation with 
DPI are to: 

·  Investigate and benchmark current attitudes and understanding of farmers 
and rural landholders about climate change policies; 

·  Identify common characteristics of farmers across sectors and segments with 
regards to understanding and managing climate change and variability, and 
carbon on-farm;  

·  Understand farmer perceptions about their capacity to adapt to climate 
change, carbon management and emissions trading;  

·  Identify the most effective and trusted methods of knowledge acquisition and 
transfer, to address knowledge gaps; and,  

·  Identify knowledge gaps and areas of concern regarding farmers’ responses 
to opportunities and innovations that might emerge under climate change and 
carbon trading scenarios. 

 
Please note that the area focusing on knowledge acquisition and transfer was 
omitted from the survey instrument due to time and length limitations, and therefore 
this objective is not addressed in this report.  
 
The outcomes of this research are to:  
 

·  Provide a better understanding of the level of knowledge and the aspirations 
and expectations of farmers with regard to how they will adapt their farms to a 
changing climate and how to engage in the carbon economy;  

·  Identify if there are significantly different perceptions and levels of knowledge 
within or between sectors and segments of the farming community;  

·  Provide a valuable set of baseline data to be used for comparative studies in 
the future; and, 

·  Provide farmers, and those who advise them, with an overview of current 
attitudes and expectations to enable them to better plan for future climate 
challenges and engagement in the carbon economy.  

 

1.3 Scope 
 
The study area for this research extends across the entire state of Victoria. The area 
covers approximately 22.7 million hectares and includes varied agricultural systems 
such as dryland agriculture in the north-west, mixed farming in the South-west, 
horticultural enterprises along the Murray River and in Southern Gippsland, and 
forestry predominately in East Gippsland. It also includes peri-urban landholders who 
are located in outer metropolitan areas, central Victoria and within close proximity to 
other regional centres.  
 



Introduction  

WIDCORP 1/09 Understanding farmer attitudes and knowledge to climate change   24 

A multi-mode survey (telephone and online) was conducted with 1503 Victorian 
farmers from the grains, dairy, horticulture, livestock, mixed farming, farm forestry 
and peri-urban/amenity sectors. Participants were sourced from a customer database 
provided by DPI. The survey sought to capture attitudes and knowledge of farmers 
about climate change issues and actions they would take, as well as to determine 
whether this data varied across different farming sectors and regions.  

1.3.1 Definitions of Farming Sectors and Regions  
Farming sectors are defined according to the Australian and New Zealand Standard 
Industrial Classification (ANZSIC) (Refer to Table 1.3.1) with the exception of the 
Amenity/peri-urban group. The peri-urban group is defined as having a farm size less 
than 100 hectares, and 75% or more of household income from off-farm sources.5 
 
Table 1.3.1  Farming sector definitions by ANZSIC c odes 
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Regional boundaries used in this research are the eleven Statistical Divisions of 
Victoria (ABS, 2006b) as shown in Figure 1.3.1. These have best fit with the 
collection of respondents’ post codes, as the Australia Standard Geographical 
Classifications (ASGC) Statistical Divisions concord with postal areas of Victoria.  
 

                                                 
5 This classification has been used in other similar studies. I.e. WIDCORP, 2008; Barr & Kurunaratne, 
2001; Bryon, Curtis & MacKay, 2006).   
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Figure 1.3.1 Regional boundaries – ASGC Statistical  Divisions of Victoria  
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1.4  Report Structure 
 
This chapter has outlined the scope, aims and objectives of the study. Chapter Two 
of this report provides an overview of the current issues for agriculture related to 
climate change, and the policy context in which this report is positioned.  
 
Chapter Three outlines the method used to conduct this research; Chapter Four 
reports the results of the survey findings; Chapter Five explores the relationship 
between climate change variables, and investigates the existence of farming styles 
within the dataset using multivariate analysis; Chapter Six concludes the report with 
an overview of the major findings with respect to sector and regional differences, and 
in relation to the key objectives. This section concludes with recommendations about 
knowledge and information gaps which require targeting.  
 
 



 

 

2. Background 
 
This chapter provides background information to the study including the context of 
climate change and its implications for agriculture, as well as an overview of the 
Future Farming Strategy which relates to the purpose of this study.     

2.1 Understanding the climate change context in 
agriculture 

This section discusses current literature covering issues of climate change, climate 
variability and emissions trading and impacts on the agricultural sectors. The purpose 
of this section is to provide a context for this research, and is not intended to be a 
review of all relevant literature.  

2.1.1 Climate change 
The basic science regarding climate change is very clear. Greenhouse gases, such 
as carbon dioxide (CO2), methane (CH4) and nitrous oxide (N20), trap the heat from 
the sun as it is radiated back from earth, consequently causing global warming. This 
level of greenhouse gas emissions have been building up in the atmosphere ever 
since Industrial Revolution, when human induced emissions of greenhouse gases 
started to increase along with industrial development.  Emissions have continued to 
grow over the last sixty years because of the ongoing development of energy 
intensive activities. These emissions have now reached a level where the 
atmosphere can no longer absorb the continuing growth emissions without 
consequences to the earth’s climate (Stern, 2009; Pittock, 2008).  
 
This position is supported by the Intergovernmental Panel on Climate Change (IPCC), 
which concluded in its Fourth Assessment Report in 2007 that global increases in 
carbon dioxide concentration are due primarily to fossil fuel use and land use change.  
The Intergovernmental Panel on Climate Change (IPCC) was established by the 
WMO and the United Nations Environment Programme (UNEP) to assess scientific, 
technical and socio-economic information relevant for the understanding of climate 
change, its potential impacts and options for adaptation and mitigation.  
 
The Australian Commonwealth Scientific and Research Organisation (CSIRO) 
current climate projection for Australia indicates that due to the increasing levels of 
Greenhouse Gas (GHG) emissions, our continent may warm at a slightly faster rate 
than the global average of 0.4 to 2.0°C above avera ge by 2030 and 1 to 6°C by 2070 
(Goldie et al, 2003).  
 
Australian government authorities and research institutions have prepared a number 
of reports in recent years outlining the main issues facing agriculture as a result of 
changing environmental conditions and climate variability. What is clear from most 
reports is that there is still considerable uncertainty about the full extent of the impact 
on agricultural enterprises. This uncertainty makes climate risk management based 
on credible information critical for decision making by agricultural enterprises in the 
coming years.  
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In a recent report prepared for RIRDC (Barber, 2009) on managing the risks of 
climate variability for Australian agriculture, it was observed that while there is a 
considerable amount of uncertainty as to how climate change will affect climate 
variability, the frequency of extreme climate events is likely to increase dramatically 
in some regions. The CSIRO and Bureau of Meteorology (Hennessy et al, 2008) 
have also predicted general decreases in average rainfall but, more importantly, 
increases in variability of climate, rainfall and water yield from farm lands.  
 
In a recent report on climate change impacts in Australia, Steffen (2009) notes that 
change is happening much faster than anticipated in the last Intergovernmental 
Panel on Climate Change (IPCC) report, although there is still considerable 
uncertainties about the magnitude of the change. In a report prepared for the 
Australian Conservation Foundation on the future of farming in Victoria and the 
progress to sustainability, Campbell (2008) highlighted that all the major agricultural 
research bodies in Australia were now concluding that the agricultural sector would 
be one of the sectors most heavily impacted by climate change. 
 
On the 30 of September 2008, Professor Ross Garnaut released the Report of the 
Garnaut Climate Change Review (2008). The Garnaut report found that since 1997, 
south-east Australia has seen a number of changes in rainfall patterns.  Of particular 
note are the changes in autumn rainfall in the southern agricultural areas of Australia. 
These are important because autumn rain events allow the winter crop to be sown. 
This dependency is negatively correlated to the amount of stored soil moisture. That 
is, reliance on the level of autumn rainfall declines as the level of stored soil moisture 
(moisture accumulated over summer) increases. Another reason was that autumn 
rainfall fills the soil profile up, affecting surface run off over the winter and spring. The 
amount of surface water yielded by the land is reduced if autumn rains fail. Surface 
flows are also affected by the temperature; the higher the temperature the lower the 
soil moisture levels, which then affects surface water yield. Research suggests that a 
one degree Celsius increase in maximum temperature results in a 15 per cent 
decrease in stream flow in the Murray-Darling system.  
 
Rebbeck et al (2007) outlined the major impacts from climate change on agriculture 
in Southern Australia. The farming enterprises that will be most at risk as a result of 
climate variability include: 

·  Those that are already stressed, either financially or biophysically from land 
degradation, salinity or loss of biodiversity; 

·  Those that operate at the edge of their climatic range; and 
·  Those that rely on large and long lived investments – included dedicated 

irrigation systems, slow growing cultivars and processing facilities. 
 
Increased temperatures across regions will impact on crop yields and pasture growth 
and may require adaptive changes to varieties or seasonality. Heat waves may also 
reduce protein content for some grain crop varieties. Livestock will also be impacted 
by increases in temperatures and may see a reduction in milk and meat production in 
terms of quality and quantity. Cooler climate crops such as cherries and some wine 
grape varieties may become unviable. Conversely some regions will be able to take 
up opportunities to grow warmer climate fruits that were previously unviable. With 
changes to the varieties of produce and crops that can be grown in a region, will be 
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the need to understand the different types of pests, diseases and weeds that come 
with changing climatic conditions (Rebbeck et al, 2007).  
  
Changes in water supply availability will see decreases in yields in crops like wheat in 
Western Australia but high chances of increases in parts of Queensland and NSW. 
This will also have a flow on effect for sectors that rely on bought-in grains and other 
fodder. Reduced water supply could be a significant constraint in southern Australian 
regions for animal production under current farming systems (Rebbeck et al, 2007).   
There will potentially be multiple impacts on agriculture associated with more 
frequent, longer and hotter droughts in some parts of Australia. More extreme 
weather events would also see more damage to crops and pasture along with 
livestock losses (Rebbeck et al, 2007). 
 
Rebbeck et al (2007) describes vulnerability as a function of exposure to climate 
factors, sensitivity to change and capacity to adapt to that change. This means that 
systems that highly exposed, sensitive and less able to adapt are highly vulnerable. 
Strategies for adaptation will need to involve identifying regions and sectors that are 
vulnerable with measures to increase that capacity.  
 
The Victorian Government (2009, p. 45) Climate Change Green Paper has 
summarised the impact on Victorian agriculture as follows: 
 

The need to reduce emissions, adjust to the impacts of the CPRS [Carbon 
Pollution Reduction Scheme] and adapt to changing climatic conditions will lead 
to major changes in land use across Victoria over the next decade. The changing 
values involved in using land for food, fibre, energy or carbon sequestration 
could lead to a number of outcomes, including a possible increase in forest 
plantings, a move from away from grazing towards cropping in high rainfall areas, 
a reduction in the reliability of irrigated horticulture and an increase in land used 
for energy production. 

 

Agriculture is an industry that will be particularly exposed to the risk of adverse 
outcomes associated with climate change. Climate change policies such as an ETS 
(Emissions Training Scheme) will have both direct and indirect consequences for 
agriculture in Australia (Australian Government 2007). 

2.1.2 Climate variability 
Climate summarises the average, range and variability of weather elements such as 
rain, wind, temperature, fog, thunder, and sunshine, observed over many years at a 
location or across an area. This means that just as Australia's weather changes from 
day-to-day, so does the climate – over decades, centuries and longer. This is 
described as climate variability.  
 
The Bureau of Meteorology describes Australia’s climate as being dominated by the 
dry, sinking air of the subtropical high pressure belt which moves north and south 
with the seasons. This causes the rainfall pattern over Australia to be strongly 
seasonal and helps to define the main climate regions. Seasonal fluctuations can be 
great with temperatures ranging from above 50° Cels ius to well below zero. Minimum 
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temperatures are moderated by the lack of mountains and the influence of 
surrounding oceans. 

Australia's highly variable rainfall pattern is significantly influenced by the Southern 
Oscillation, which is driven largely from the tropical Pacific Ocean and the overlying 
atmosphere. Part of this system, the El Niño phenomenon, causes a lot of the 
Australian climatic variability, including major droughts interspersed with extensive 
wet periods. The Southern Oscillation is also linked to frequencies of tropical 
cyclones, heat-waves, bushfires and frosts.  As a result of Australia's low and 
variable rain, there is significant environmental concern about the sustainable 
management of surface water, its use, its quality and even its very existence in some 
places (Bureau of Meteorology, 2009).  

Not only are Australia’s agricultural industries heavily impacted by climate change but 
the variability of the climate has long been part of the management of agricultural 
enterprises (Carberry et al., 2000; Hammer 2000; Howden et al., 2001; Meinke et al., 
2003). Agriculture is extremely vulnerable to climate variability with reductions in 
rainfall, extreme weather conditions, floods and drought causing significant impacts 
on productivity levels (Crimp et al 2008). Developing adaptation strategies in 
response to climate variability will be a major focus of risk management programs for 
farming enterprises in the future. 
 
Although agriculture in Australia has always had to deal with climate variability, the 
ability to adapt is a key driver for production success. Conversely, the failure to adapt 
to climate variability can result in excessive production variability and consequently 
resource degradation. This means that a sound understanding of the drivers of 
climate variability and their predictability are critical for both economic and 
environmental sustainability in agricultural enterprises (Meinke et al., 2001; Meinke 
and Stone, 2005).  
 

2.1.3 An emissions trading scheme and the agricultu ral sector 
The Australian Government has made a strong commitment to introducing an 
emissions trading scheme in the form of the Carbon Pollution Reduction Scheme 
(CPRS) as the main driver to reduce emissions by as much as 25 per cent of year 
2000 levels by 2020. This commitment is dependent on an overall global agreement 
to significantly reduce emissions and stabilise levels of CO2 equivalent at 450 parts 
per million or lower by the middle of this century.  
 
At the time of the data collection for this survey (July to August 2009) the Federal 
Government was undecided on whether agricultural emissions would be included in 
the scheme. Therefore the agricultural sector was facing uncertainty concerning the 
future mitigation of agricultural emissions and a potential increase in direct costs as a 
result of the need to buy permits or reduce emissions and indirect costs through cost 
increases elsewhere in the economy (Jiang, Hanslow & Pearce, 2009).  
 
Even if the agricultural sector were not included in the CPRS, there remained a range 
of possible impacts. These impacts included increased costs of many farm inputs 
including petrol, electricity, chemicals along with other goods and services. This 
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means that all farms would have lower cash income even if agriculture is not included 
in the CPRS (Jiang, Hanslow & Pearce, 2009). 
 
Since the survey data was collected the CPRS has been debated again in the 
Senate, rejected twice and is due to be retabled in 2010. During these negotiations it 
was agreed that a change would be made to the CPRS to exclude agriculture, 
indefinitely, with a future Act of Parliament required to reverse the decision. In 
addition the Government proposed introducing mechanisms to provide for crediting of 
abatement from agricultural emissions and other sectors not covered by the CPRS. 
CPRS permits could be provided for abatement from sources counted towards 
international commitments, subject to the development of robust methodologies 
(livestock, manure management, fertiliser use, savannas burning, burning of 
agricultural residues, rice cultivation, avoided deforestation, legacy waste, emissions 
from closed landfill facilities). 
 

2.2 Future Farming Strategy 
The Future Farming strategy is a new overarching strategy governing the Victorian 
Government’s development of policies and delivery of services for farming. The 
strategy aims to generate innovative, productive, and competitive farming through 
new technology and farming practices, in particular to meet the challenges of 
uncertain terms of trade, climate change and global markets. The Government will 
invest $205 million over four years across seven Action Areas.  
 
This research falls under Action 3: Understanding and managing climate change, and 
is of particular relevance to Action 3.1 Planning for Climate Change, by informing 
policy and practice change initiatives to enable farm businesses to plan for climate 
change. The $5.2 million initiative will engage key rural stakeholders in climate 
change development and response; improve farm business capabilities in planning 
and managing climate change and seasonal risk; prepare and equip farm businesses 
to meet the emissions reduction challenge; and provide a skilled and equipped 
workforce in the farm services sector to deliver climate change programs and 
services. 



 

 

3. Research Method 
 
This Chapter outlines the steps involved in the research including development of the 
survey instrument, sampling and data collection process, the approach to data 
analysis and ethical considerations of the study.  

3.1 Development of Survey Instrument 
The structure of the questionnaire was based on the objectives of the research under 
Section 1.2, and explores perceptions, attitudes, knowledge and adaptation of 
farmers in Victoria to climate change, climate variability, and emissions trading. A 
review was undertaken of current research and trends of farmers’ knowledge 
regarding climate change and variability and on-farm carbon management to inform 
items in the initial questionnaire design (Farming Futures, 2009; Keogh, 2008; 
Nhemachena & Hassan, 2007; Kilpatrick & Johns, 1999; Land & Water, 2008; 
Signposts for Australian Agriculture, 2008). Market segmentation using farming styles 
theory (Howden, Vanclay, Lemerle, & Kent, 1998; Mesiti & Vanclay, 2006; Mesiti & 
Vanclay, 1997; Thomson, 2001; Vanclay, Mesiti, & Howden, 1998; van der Ploeg, 
1994) also informed the survey design.  
 
Initial meetings were held with DPI in April 2009 to discuss the scope of the study 
including sample size, sample recruitment and questionnaire design. WIDCORP 
worked closely with the DPI Climate Change Team to develop the survey instrument 
to ensure it would satisfy the objectives of the research. Insightrix, the survey 
research provider, conducted quality checks of the questionnaire to ensure proper 
wording, flow of questions and length of survey and suggested improvements for 
data collection.  
 
The final version of the questionnaire consisted of 28 questions arranged under the 
following seven areas: 
a. Farm ownership profile including farm size and whether or not participants live-on 
farm; 
b. Main farming practice and approximate size of activities or number of livestock; 
c. Attitudes and beliefs about one’s approach to farming (otherwise known as farming 
style statements);  
d. Knowledge and attitudes towards Victoria’s Climate and related matters; 
e. Attitude toward climate change policy issues 
f. Knowledge and attitudes towards farming and greenhouse gas emissions 
g. Demographics 
 
The questionnaire was pre-tested with 20 participants at the call centre to assess the 
introductory script, survey length and clarity, question sequence and whether the 
response formats were adequate. The survey took an average of 25 minutes to 
complete.  

3.2 Survey sample 
The survey sample consisted of seven farming sectors which were identified by DPI 
in the initial research proposal. Quotas were set by farming sectors to ensure results 
are representative of the Victorian farming population across these sectors (Table 
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3.2.1). As indicated earlier, there are several sectors within the farming community 
from which sufficient responses are needed to undertake meaningful statistical 
analysis. To achieve a degree of accuracy of ±6.5 percentage points within each 
sector, the target sample was set at 1500. This means that we can be 95% confident 
that the results in the population will be the same as in each of the sector samples 
plus or minus 6.5 percentage points. Table 3.2.1 provides estimated sample sizes for 
each farming sector. 
 
Table 3.2.1  Targeted sample sizes across farming s ectors with a 6.5% 

sampling error within each sector, and response rat es achieved 

 
Grains 

and 
other 
crops 

Dairy Livestock 

Mixed 
(Grains-
Sheep or 

Beef) 

Horticulture* Forestry Amenity/ 
peri-urban 

Total 
sample 

size 

             

3400 a 5800 a 17600 a 2500 a 4500 a 3400 c >29,000b 

Approx total 
Victorian 

populations 
              

  

Targeted 
sample sizes:   
required for a 

6.5% sampling 
error 

213 219 224 208 216 213 226 1519 

Response rate 254 263 393 238 279 48 130  
Note   
a Population estimates for Victoria are based on ABS (2008) Agricultural Commodities 2006-07. ANZSIC 
codes are used to define these agriculture sectors.  
b Population estimate is based on anecdotal evidence reported by Maller, C., Kancans, R.,& Carr, A. 
(2007) Biosecurity and small landholders in Per-urban Australia. BRS, Canberra.  
c Population estimates from DPI suggest there are between 3,000 – 4,000 farm foresters.  
*Horticulture may be divided into sub-segments such as viticulture, permanent plantings and annual 
plantings.  

 
The population estimates for each sector used to determine sample size are based 
on information from the ABS (2008) Agricultural Commodities 2006-07 and other 
literature.  

3.3 Validity of Sample 
The validity of the data depends on the quality and representation of the sample 
population. It is assumed that the DPI contact lists are derived from farmers and 
landholders who have had some previous contact with DPI. This may skew the 
sample to those who are aware of DPI and what they do, and may reflect people 
better informed about DPI activities.   
 
Representation of the sectors was adequate for all groups, with the exception of 
forestry and the peri-urban sectors. These groups have particular characteristics 
which makes them difficult to fit within the survey parameters. Peri-urban landholders 
are defined according to farm size and off-farm income, and the contact database did 
not contain farmers categorised under this definition, therefore it was more difficult to 
target these potential respondents. In addition, the construction of the survey limited 
the response from the Forestry sector – many respondents from this group opted out 
in the screening questions, as they did not perceive themselves as one of the main 
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decision-makers of their farm. This responsibility was seen to be held by the forestry 
corporations and managers who leased the land from these farmers.  

3.4 Data Collection 
Data was collected from June 28th to August 13th, 2009. The survey was programmed 
into an online computer assisted telephone interviewing (CATI) system. The data 
base was provided by the DPI and was loaded onto the contact database system for 
this survey and contact details randomised. As part of the screening process for each 
questionnaire, interviewers were directed to speak to the property owner or manager 
responsible for making decisions regarding the daily operations of the farm. These 
landholders were invited to participate in the questionnaire at that time over the 
phone. In the event that the respondent declined, the option was given to complete 
the questionnaire online or to return the call at a more convenient time.  
 
Data from the survey responses was automatically loaded to online software – 
Confirmit – and access was provided to the steering group to monitor the survey 
results in real time.  

3.5 Response Rate  
A total of 1,503 surveys were completed (1,381 by telephone and 122 online). Refer 
to Table 1 for response rates by farming sectors. The margin of error of 95% 
confidence is ±2.53 percentage points, which means the total results are within ±2.53 
percentage points of the population figures 19 times out of 20.  

3.6 Data Analysis 
Data was loaded onto SPSS (Statistical Package for the Social Sciences) software. 
The SPSS program allows statistical analysis of the completed surveys. Insightrix 
provided descriptive statistics of the survey data for the total respondents, by farming 
sectors and by region. Data was split into farming sectors according to farmers’ 
responses to the survey question: What is your main farm activity? The survey asked 
for respondents for their postal code in order to segment respondents into regions. 
Regional boundaries for Victoria are defined according to the Australian Standard 
Geographical Classification (ASGC) Statistical Divisions (ABS, 2006) which are 
based on postal areas (see Chapter 1, Figure 1.3.1).  
 
Statistical testing was undertaken to assess significance of results across these 
sectors and regions. Comparison was made between each sector or region and the 
rest of the sample population, in order to mine for outstanding differences of a 
particular group, and to interpret whether these differences in the data were sector-
specific or region-specific issues. Statistical methods used were chi-square tests to 
assess the distribution of responses; z-tests with a confidence level of 95% (p-value 
of 0.05) to compare values category-by-category; and t-tests to analyse the variance 
in the mean. 
 
In addition, multivariate data analysis was also conducted to better understand firstly, 
the relationships between respondent’s views of climate change and variability; and 
secondly, whether subgroups exist within the sample based on respondents’ 
approach to farming and their perceptions of a changing climate.  
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A factor analysis was the approach used to analyse the farmers’ responses on 
climate change, by combining the original variables which related to this issue into a 
smaller set of variates or factors.  
 
A k-means cluster analysis was performed on the dataset to segment farmers into 
like-groups of farming styles. This inductive approach to farmer segmentation, known 
as farming styles theory, follows the work of Thomson (2001). Two sets of attitude 
and belief statements form the basis for identification of the farming styles. The first 
set of 14 statements are based on Thomson’s (2001) farming styles statements and 
cover a wide-range of subject matters (Appendix A, Table 3.6.1) in order to gain a 
holistic perspective of each respondent’s personal construct about farming. The 
second set of 16 statements is specific to the particular issue under study, and in this 
case is about farmers’ attitudes on climate change and variability (Appendix A, Table 
3.6.2).  A five-point scale measures the strength of the respondent’s agreement with 
respect to each item. The patterns of responses for each individual (farmer) are used 
to statistically cluster cases of similar responses into these like-groups. Detailed 
information on the process and the results of this analysis are provided in Chapter 5.  
 

3.7 Ethical Considerations 
Ethical clearance for survey design and implementation was granted by the 
University of Ballarat Human Research Ethics Committee on 9th April 2009.  
 
To a large extent the telephone survey was well received by the Victorian farming 
community. Several participants requested further information about the project and 
each matter was attended to promptly. The survey collection provider contacted 
WIDCORP researchers who followed up with these requests, either by sending a 
Plain Language Information Statement to participant, or having DPI correspond with 
the complainant which could not be managed by the researchers themselves – this 
occurred on one occasion.  
 
During the survey process, respondents were asked whether they would like to 
receive a Plain Language Information Statement, which provided them with a written 
record of the research they had been involved in, and a summary of the research 
findings. There was no interest in the PLIS among participants, however many (1158 
out of 1503 respondents) requested a copy of the results summary. The results 
summary is distributed to participants after approval of the final report.  
 
All data from completed surveys is de-identified and aggregated to ensure anonymity 
of participants.  
 
With respect to data management, the data will be stored on a server that is 
accessed by authorized personnel only and be protected by file encryption and 
password accessed only by the research staff appointed to this project.  



 

 

4. Survey Results 
 
This chapter reports on the results of the survey and includes demographic 
information; knowledge, attitudes and adaptations towards Victoria’s climate change 
and climate variability; and, knowledge, attitudes and mitigation towards greenhouse 
gas emissions. Survey responses to the farming style statements are not reported in 
the results section, as they do not specifically relate to the objectives of this research, 
however are provided in Appendix C.  

4.1 Demographics  
This section provides an overview of the survey population. It reports on frequency of 
respondents by sector and region, followed by demographic data including age, 
gender, education, farm size, live-on farm status, hours worked and financial 
information. By sector and by region comparisons are also presented. 

4.1.1 Key Findings 
Victoria  
A large majority of landholders are male (83.9%) and most (61.5%) are between the 
ages of 45 and 64 years old. Nearly half (46.3%) have completed some form of post-
secondary education. Most respondents (86.7%) live on the land they farm. 
 
The average operation size is 537ha, with a median of 202ha. The difference 
between the average and median values is due to a small number of very large 
operations. Whilst, respondents work a median of 50 hours per week on their farm, 
just one third (33.0%) indicated that their entire income is from farming-related 
sources. Four in ten (43.4%) respondents earn 25% or more of their income off-farm.  
 
Sector 
The most common farming sector within the sample is Livestock (26.6%), followed by 
Horticulture (18.9%), Dairy (17.8%), Grains (17.2%) and Mixed farming (16.1%). 
Forestry (3.3%), and Peri-urban landholders (8.6%) are least represented in the 
overall sample. However, the Peri-urban group is a sub-sample of the total as this is 
made up of respondents from all faming sectors, and in particular, from the Livestock 
sector (54.6%). 
 
The Grains sector has the highest percentage of male respondents, whilst Livestock, 
Peri-urban and Forestry are the least male dominated groups. The Dairy sector has 
significantly younger farmers than the rest of the total sample, and farmers from the 
Livestock sector are significantly older. The Peri-urban and forestry sectors have the 
highest proportion of respondents in the upper-middle age range (45-64 years old).  
 
Educational attainment (to degree level) is highest among the Forestry, Peri-urban 
and Livestock farmers, and those respondents with the least educational experience 
are from the Dairy and Mixed sectors.  
 
Farm size across the sectors is highly variable: the Grains and Mixed sectors have 
the largest farms and, Forestry and Peri-urban farms are the smallest.  
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Most dairy farmers live on-farm, whereas those in Forestry, Peri-urban and Livestock 
groups are less likely to live on-farm.  
 
Hours worked on-farm vary considerably across the sectors, with dairy and 
horticultural farmers working the longest hours and those respondents working the 
least hours are Peri-urban, Forestry, and Livestock farmers.  
 
The percentage of income earned from off-farm sources is also highly variable 
across sectors, with Peri-urban, Forestry and to a lesser extent Livestock groups 
most reliant on off-farm income, whereas those from the Grains and Dairy sector 
deriving a low percentage of income from sources other than their farming enterprise. 
 
Region 
Regions with a high percentage of respondents are Goulburn (21.9%), followed by 
Mallee (12.1%), Western District (9.3%), and Ovens-Murray (9.0%). The Wimmera 
has the lowest representation, consisting of only 4.5% of the total sample. 
 
Some of the most diversified regions in terms of farming sectors are the Loddon, 
Goulburn and Barwon, whereas other regions such as the Wimmera and Western 
district are dominated by two or three agricultural activities, namely grains, mixed, 
livestock or dairy.  
 
Gender and age range is relatively consistent across regions and similar to the total 
sample, the main differences being that respondents from the Mallee and Western 
district are younger, whereas those from the Ovens Murray are significantly older 
than the rest of the sample.  
 
The Barwon and Western District have the highest level of educational attainment.  
Farm size is highly variable and greatest in the Wimmera, and smallest across the 
regions of Gippsland, Melbourne, Ovens-Murray and Goulburn. Live-on farm status is 
highest in the Ovens-Murray and lowest in the Barwon and Wimmera Regions.  
 
Hours worked of farm across regions ranges from averages of 40 to 58 hours, with 
those from the Western District, Gippsland and Mallee working the longest, and 
Central Highlands, Wimmera and Barwon working the shortest hours.  
 
Off-farm income across regions is relatively similar, with Barwon having the highest 
average (42%), and Mallee (27%) the lowest average percentage income earned off-
farm.           

4.1.2 Data  
Frequency of respondents by farming sectors 
The most common farm sector within the total sample is Livestock (26.6%), followed 
by Horticulture (18.9%), Dairy (17.8%) and Grains and other crops (17.2%).  The 
sample by sector shows some variation to the ABS data. However, these variations 
are unlikely to influence the results or their interpretation.  
 
The Peri-urban group (8.6%) is a sub-sample of the farming sectors. Though the 
Peri-urban group is not a true farming sector, and is more appropriately referred to as 
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a segment, as it is defined not by farm activity but other structural characteristics 
(farm size and income status), it is reported alongside the sectors for ease of 
comparison. In Appendix B, Table 4.1.10 the distribution of Peri-urban landholders by 
sector is shown. One half (50%) of the peri-urban respondents have livestock 
enterprises, and a further 16.2% are part of the forestry sector. Therefore, in the 
following results, similarities between these sectors are likely.  
 
Table 4.1.1  Frequency of respondents BY DPI Farmin g Sectors 
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Frequency of respondents by region 
The distribution of respondents across regions in Victoria is shown in Table 4.1.2. 
Goulburn is the region with the highest representation in the total sample, followed by 
Mallee, Western District, and Ovens-Murray. The sample distribution by region 
reflects that of the ABS data. However, caution is needed in making comparison 
between the sample population and ABS estimates as the ABS (2008) data includes 
all agricultural businesses, not just those specified in the research sample.  
 
Table 4.1.2  Frequency of respondents BY Region 
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Regional distribution of farming sectors 
Figure 4.1.1 shows the distribution of respondents according to their farming sector 
across the eleven regions in Victoria. As depicted, the distribution of farming sectors 
within each region is wide ranging and varies from region to region. There are 
dominant farming sectors in most regions, and are most commonly combinations of 
two or three agricultural activities from the following areas: Grains, Mixed, Livestock 
and Dairy. The most diversified regions are the Barwon, Central Highlands, Goulburn 
and Loddon. Peri-urban farmers are mainly located in regional areas that have a 
higher population density including Barwon, Central Highlands, Loddon and 
Melbourne. Table 4.1.11, Appendix B provides the frequency distribution of farm 
sectors across regions. As a stratified sample, the distribution of sectors across 
regions may vary from ABS data.  
 
Figure 4.1.1 Frequency of farming sectors BY Region  
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The distribution of Peri-urban farmers across regions is shown in Figure 4.1.2, and 
the frequency of response in Table 4.1.12, Appendix B.  
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Figure 4.1.2 Frequency of peri-urban farmers BY Reg ion 

Age 
Most (61.5%) respondents are between 45 and 64 years old (Figure 4.1.3).  
 
Figure 4.1.3  Age BY Total Respondents 
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Results for age by Sector, and by Region are depicted in Figure 4.1.4 and 4.1.5. 
Respondents from the Dairy sector are significantly younger (25-44 years), and those 
from Livestock are significantly older (65 years and above) than the rest of the 
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sample. The sector with a significantly higher percentage of respondents in the 
middle age range (45-64 years) is the peri-urban group. Forestry also had notably 
more farmers in this age category; however this result is not significant, due to a 
smaller sample size.  
 
In terms of regions, those from the Western District (30.0%) and Mallee (29.1%) are 
significantly younger (25-44 years old). The Ovens Murray (25.7%) has a significantly 
older age distribution in the 65 years and above category, and the Wimmera (7.4%) 
and Mallee (9.9%) has the lowest proportions of older respondents; significantly less 
than the rest of the sample. Tables 4.1.13 and 4.1.14, in Appendix B, show the 
distribution of responses and significance tests for age by Sectors and by Region.  
 
Figure 4.1.4  Age BY Farming Sectors  
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Figure 4.1.5  Age BY Region 

Gender 
A majority (83.9%) of survey respondents are male while 16.1% are female.  
 
Figure 4.1.6 and 4.1.7 show results by Sector and Region. The trends in the data are 
similar across regions however there are significant differences in the sector data. 
The results show that grains sector has a significantly higher proportion of male 
respondents (89.0%), and the Peri-urban and the Livestock groups significantly more 
female respondents (20.9%, 24.5%) in comparison to the rest of the sample 
population. The Forestry sector also has a notably high percentage of female 
respondents, though the result is not significant due to a smaller sample size. The 
frequency distribution and significance tests of results by Sector and by Region are 
provided in Appendix B, Tables 4.1.15 and 4.1.16, respectively.  
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Figure 4.1.6 Gender BY Farming Sectors 

Figure 4.1.7 Gender BY Region 
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Education  
Overall, 46.3% of respondents have at least some form of post-secondary education 
(Figure 4.1.8).  
 
Figure 4.1.8 Educational Attainment BY Total Respon dents 
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There are some significant differences in the sample across Sector and Region 
results – refer to Figures 4.1.9 and 4.1.10 respectively. More than half of those from 
the forestry sector (60.4%), and over one third of Peri-urban farmers (38.5%) have a 
university degree – these results are significantly higher than the rest of the sample. 
In addition, Livestock farmers reported having attained a high level of education 
(29.2% with university degree). However the Mixed (45.1%) and Dairy (45.2%) 
sectors have significantly higher proportions of respondents that have only some 
secondary education. 
 
Regional differences are also evident. Those from Barwon and the Western District 
have significantly higher percentages of respondents who have completed a degree 
or diploma. There are significantly more respondents from the Mallee (21.0%) whose 
highest educational attainment is a trade certificate.  
 
In Appendix B, Tables 4.1.17 and 4.1.18 show the frequency distribution of results 
and significance tests by Sector and by Region, respectively. 
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Figure 4.1.9 Educational Attainment BY Farming sect ors 

 
 
Figure 4.1.10 Educational Attainment BY Region 
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Area of farm land owned 
With regards to operation size, a wide variety of farm operation sizes were reported 
by respondents (Table 4.1.3). On average, respondents farm 537ha, with a median 
of 202ha.  The difference between the average and median values is due to a small 
number of very large operations.   

 
Table 4.1.3 Farm Size BY Total Respondents 
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Mean and median results of farm size by Sector and by Region are provided in 
Tables 4.1.4 and 4.1.5. Frequency distributions for Sector and Region results are 
provided in Appendix B, Tables 4.1.19 and 4.1.20.  
 
Median farm size for Mixed (1094ha), followed by Grains and other crops (1115ha) 
are the largest across farming sectors and are statistically significant to the rest of the 
sample population. All other sectors had significantly smaller median values for farm 
size in comparison to the rest. The farming sectors with the smallest median farm 
size are the peri-urban (76ha) and forestry (76ha) groups.  
 
The Wimmera region (1375ha) has the largest median farm size, and Gippsland 
(169ha), Melbourne (285ha), Ovens-Murray (246ha), and Goulburn (418ha), have 
significantly smaller median values than the rest of the sample population.  
 
Table 4.1.4 Farm Size BY Farming Sector 
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Table 4.1.5  Farm Size BY Region 
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Live on the farm  
Most (86.7%) respondents live on their farm. Frequency distribution results by 
farming sector and by region are depicted in Figure 4.1.11 and 4.1.12. Statistically 
significant results by farming sector and by region are reported below.  
 
With respect to the farming sector results, significantly more respondents from the 
Dairy sector live on-farm (96.2%) than the rest of the sample. The Forestry (33.3%), 
Peri-Urban (24.6%) and Livestock (16.3%) groups have significantly higher 
percentage of respondents who do not live on their farms, than the rest.  
 
By region, the Ovens-Murray (94.9%) has the highest proportion of respondents who 
live-on farm, followed closely by Western District (7.1%, though this result is not 
statistically significant), whereas Barwon (80.2%) and the Wimmera (73.5%) have 
significantly lower proportions than the rest of the sample. Frequency distribution 
tables and significant test results are provided for Sector and Region in Appendix B, 
Tables 4.1.21 and 4.1.22, respectively.  
 
Figure 4.1.11 Live on-farm status BY Farming Sector  
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Figure 4.1.12 Live on-farm status BY Region 
 

Farm hours  
As shown in Figure 4.1.13, most respondents work over 41 hours per week. The 
average number of hours that respondents work on the farm is 49 hours per week, 
and the median is 50 hours per week.   
 
The hours worked on-farm by nearly one half (44.4%) of ‘other household members’ 
is 10 or fewer hours per week (Figure 4.1.15, Appendix B). A further 25.8% work 
between 11 and 40 hours per week, followed by 29.6% working more than 40 hours 
per week.  
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Figure 4.1.13 Respondent hours worked per week BY T otal Respondents 
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Tables 4.1.6 and 4.1.7 provide the mean and median results by Sector and by 
Region, respectively. The numbers of hours worked on-farm vary considerably 
across farming sectors and range from 12 to 66 hours per week. On average, Dairy 
farmers work significantly longer hours (66 hours) than the rest of the sample, 
followed by the horticultural sector (53 hours). As expected, Peri-urban farmers 
spend the least time working on farm activities on average (12 hours), and is 
significantly less than the rest. Respondents from the Forestry and Livestock sectors, 
on average, also work significantly shorter hours (22 and 37 hours, respectively) than 
the remainder of the sample.  
 
Average hours by region are less widely distributed and range from 40 to 58 hours. 
Trends by regions show farm respondents from the Western District (58 hours), 
Gippsland (55 hours), and Mallee (53 hours) work significantly longer hours on farm 
than the rest. Conversely, in comparison to the rest of the sample, Central Highlands 
(40 hours), Wimmera (42 hours), and Barwon (43 hours) farm respondents spend on 
average, significantly shorter hours on farm activities than the rest.  
 
Table 4.1.6  Respondent hours worked per week BY Fa rming Sector 
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Table 4.1.7  Respondent hours worked per week BY Re gion 
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Off-farm income 
One third (33.0%) of all respondents indicate that none of their income is earned from 
off-farm sources (Figure 4.1.14).  A further one third (33.1%) of respondents earns up 
to half of their income from sources other than the farm, and one quarter (24.4%) of 
respondents earns between 50% to 99% of their income from off-farm sources. Less 
than 10% derive their entire income from off-farm sources. The mean percentage of 
income earned off-farm is 33%, and the median is 10%.  
 
Figure 4.1.14 Off-farm income BY Total Respondents 
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Tables 4.1.8 and 4.1.9, show the mean and median values for off-farm income by 
Sector and by Region, respectively. There is a large variation in the average income 
derived from off-farm sources across farming sectors, ranging from 15% to 93% of 
income earned off-farm. In general, the Dairy, Grains, Horticulture and Mixed sectors 
earn one third or less of their income from sources off the farm. The Dairy and Grains 
sectors derive significantly less average off-farm income than the other respondents. 
As expected, Peri-urban respondents receive most of their income from sources 
other than their farm; in addition the forestry and livestock sectors also earn 
significantly more income off-farm, than the rest of the sample population. 
 
There is notably less variation of the average off-farm income across regions (28-
42%), with Barwon (42%) and Mallee (27%) having significantly higher and lower 
average values respectively, in comparison to the rest of the sample population. The 
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frequency distributions of farming sector and region results are provided in Appendix 
B, Tables 4.1.23 and 4.1.24. 
�

Table 4.1.8  Percentage of income earned off-farm B Y Farming Sector 
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Table 4.1.9  Percentage of income earned off-farm B Y Region 
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4.2 Attitudes, Knowledge and Adaptation towards 
Climate Change and Climate Variability 

In this section, farmer attitudes and knowledge towards Victoria’s climate, climate 
change and policy issues, local weather patterns and climate drivers, and climate 
information are described. Additionally, this section provides an insight into the 
adaptations that farmers are currently taking and propose to take in the future to 
manage climate change risks on-farm. By sector and by region comparisons are also 
presented. 

4.2.1 Key Findings 
With respect to statements that measured attitudes about local observations 
related to a changing climate , there is a high level of agreement that rainfall and 
runoff has reduced in the last 10 years (88.1%); growing seasons are changing 
(66.4%); and Victoria is experiencing more high pressure systems (61.8%). There is 
less agreement that rainfall and climate systems are shifting southwards (48.9% 
agree, and 19.9% disagree).  
 
Other statements tested beliefs in climate change versus climate variabilit y. 
There is mixed views in relation to the responsibility of human activity for global 
warming (30.5% agree, 36.8% disagree). More than half agreed that climate change 
is a serious problem (56.1%), is affecting the climate in the respondent’s local area 
(48.9%); and that temperature increasing by a few degrees is a concern to them 
(59.3%). There is however a larger majority who believe that the extended dry is part 
of natural climate variability (60.9%). There was greatest division among the 
respondents that average rainfall would return in the short-term (39.5% agree, 23.9% 
disagree).  
 
The Forestry and Peri-urban (and to lesser extent the Livestock) are likely to be In 
agreement with climate change impacts, and changes to local weather patterns as a 
result of climate change. Mixed farmers are less likely to believe that climate change 
is serious. Across regions, Central Highlands are most cognisant of climate change, 
and Goulburn the least in comparison to the rest.  
 
Possible climate change impacts  that concerned the majority of landholders were 
water supply security (75.5% agree) and a future warmer and drier climate (74.8% 
disagree these attributes would be beneficial). Findings within regional and sector 
groups are varied. Respondents in the Wimmera and Western District were the least 
concerned about water security, and this may be due to a predominately dryland 
agricultural region, together with the recent water efficient infrastructure upgrades 
through the Wimmera Mallee Pipeline. The Dairy and Horticultural sectors were most 
concerned about water security. Again, similar views are observed among the 
Forestry and Peri-urban (and to lesser degree, Livestock) sectors – these sectors are 
significantly more concerned than the others, about climate change posing high fire 
risk to their farms. Evidence of a link between rainfall and climate change, would 
influence the interest of Grains and Dairy farmers about climate change, more so 
than the rest of the sample.  
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Most respondents use short term daily or weekly data (91.6%) and the Bureau of 
Meteorology seasonal climate outlooks (74.6%) as the main climate tools  for farm 
decisions making. Less than one fifth of all respondents have received climate 
change information from DPI (17.7%) and a similar percentage has heard of The 
Break (12.9%). Trends are similar across the other sectors and regions, with the 
Grains sector and Wimmera region most likely to have received information from DPI. 
 
The climate drivers  most respondents are aware of are El-Nino & Southern 
Oscillation (98.3%) and Indian Ocean Dipole (67.9%). Awareness is variable across 
sectors in comparison to the total sample, with the grains and mixed farmers having 
significantly greater knowledge of most climate drivers. There are significant regional 
differences in knowledge between the Loddon and the rest, with the Loddon having a 
high knowledge of the top three climate drivers mentioned above. Cut-Off Lows in the 
Wimmera and Mallee are well-known. The perceived affects of climate drivers on 
local rainfall was also gauged. In general, local rainfall is perceived to be affected by 
Cut-off lows, El-Nino & Southern Oscillation, and Indian Ocean Dipole, however the 
affect of the Southern Annular Mode and Sub-Tropical Ridge on rainfall are unknown 
among most respondents. Farming Sector and Regional differences are few, the 
main findings being that significantly more respondents in Horticulture believe the 
Southern Annular Mode affects local rainfall, and a significantly higher proportion of 
Wimmera farmers see cut-off lows as a driver of rainfall conditions.  
 
With regard to landholders’ attitudes towards climate change policy issues , most 
respondents see that the government does not take rural views into consideration, 
however believe they should do more to help farmers adopt to climate change.  
There is mixed views on whether agricultural should contribute to emission 
reductions and taking action on climate change before the rest of the world. Regions 
are similar in their attitudes, however trends emerge in sector comparisons.  Results 
show the Barwon region, and forestry and peri-urban farmers are more likely to 
believe than the others, that Australia should take action on climate change before 
the rest of the world, and contribute to emissions reduction.  
 
The top three adaptations to climate change and variability impac ts  that most 
farmers have taken are adoption of efficient water use practices (86.7%), adoption of 
new technologies (71.7%) and changes to their crop, pasture or grazing systems 
(69.7%). Other common adaptations by close to half of the respondents were 
changing the business structure or management (51.6%), and changing the 
enterprise mix (45.5%).  These trends were evidenced across regions and sectors. 
The Goulburn, Loddon and Mallee participated in higher rates in the main actions 
than some of the other regions. Likewise, the Grains, Mixed and Dairy sectors had 
greater rates of participation than other sectors.  
 
Proposed future adaptations  had similar ratings to those actions that had already 
been implemented, with efficient water use, new technologies and changes to 
farming systems being the most likely actions to be taken-up in the next four years or 
so. In the future, the grains and mixed sectors are most likely to adopt these actions, 
and by region, the Loddon, and Mallee are most likely.  
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4.2.2 Data 
Attitude towards Victoria’s climate and climate cha nge 
Respondents were asked to rate their agreement with each of a list of statements 
regarding their attitudes towards Victoria’s climate and climate change using a five-
point scale where 1 is defined as “strongly disagree” and 5 is defined as “strongly 
agree” (Table 4.2.1). The majority of (88.1%) respondents agree (rated 4 or 5) with 
the statement “The rainfall and runoff on my farm has reduced in the last 10 years”, 
which has the highest level of agreement with any of the listed statements. Between 
six and seven in ten agree with the following: “The growing seasons in my district are 
changing” (66.4%), “More high pressure systems are dominating Victoria’s weather 
patterns” (61.8%) and “The current extended dry period is part of natural climate 
variability” (60.9%).  A single statement netted a higher proportion of disagreement 
than agreement: “Greenhouse gas emissions from human activity are responsible for 
global warming”; 36.8% rate the statement a 1 or 2 (disagree) while 30.5% rate it a 4 
or 5 (agree). Appendix B, Figure 4.2.9 provides the frequency distribution of 
responses for the total sample.  
�

Table 4.2.1 Attitude toward climate-related issues BY Total Respondents   
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Tables 4.2.2 and Appendix A, Table 4.2.10 provide the mean scores for these results 
by Sector and by Region. There are some interesting patterns emerging from the 
data across farming sectors (Table 4.2.2). In general, all farming sectors have 
observed changes to Victoria’s weather patterns, including reduced rainfall and run-
off, changing growing seasons and increased presence of high pressure systems. 
The Forestry and Peri-urban sectors views are very similar, with statistically 
significant high agreement that climate change is serious and is affecting local 
climate, and that global warming stems from anthropogenic causes. In addition these 
two sectors also see it is unlikely that the extended dry is part of a natural cycle, and 
that rainfall will return soon. The Peri-urban sector has similar perspectives to the 
Livestock sector, as one half of Peri-urban farmers are from this sector. Conversely, 
the Mixed sector has consistently opposing views to the Forestry, Peri-urban and 
Livestock sectors.  
 
There are less obvious patterns within regions than sector, which seems to suggest 
views about climate change are more likely to depend upon sector-specific issues. In 
general, there is agreement by farmers across all regions of changes to local climate 
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and the local impact and serious nature of climate change. Across regions, views 
about the return of average rainfall, and that climate change is human-induced are 
more negative.  
 
Those regions with the most statistically significant differences are Central Highlands 
and Goulburn (Table 4.2.10, Appendix B). The results show farmers from Central 
Highlands have high agreement about changes to the local weather, and in addition 
see that climate change is localised, is serious, and human-induced. In contrast, 
those from Goulburn are the least likely to see, in comparison to the rest, that climate 
change is serious, is having local affects and that rainfall is shifting southwards, even 
though they have highest agreement that rainfall and runoff has reduced in the last 
10 years. A further significant finding is that the Mallee is optimistic that rainfall will 
return soon, and that the extended dry is part of a natural system, in comparison to 
the rest. Other significant results are shown in Appendix B, Table 4.2.10.  
 
Table 4.2.2   Means scores for attitude toward clim ate-related issues BY 

Farming Sector 
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Attitude towards possible climate change impacts on -farm  
Respondents were asked to rate their level of agreement with several areas 
regarding the future outlook of climate change and potential on-farm impacts (Table 
4.2.3). Agreement is high with the statement “Water supply security for my farm 
concerns me” (75.5% rated 4 or 5). By contrast, about three quarters (74.8%) 
disagree that “A warmer and drier climate in the future will be beneficial to my farm”. 
There is greater division among respondents on the other listed statements. 
Appendix B, Figure 4.2.10 provides the frequency distribution of responses for the 
total sample.  
 
Table 4.2.3 Attitude towards climate change impacts  on-farm BY Total 
Respondents   
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Tables 4.2.4 and Appendix B, Table 4.2.11 provide the average ratings for these 
results by Sector and by Region, respectively. The tables show there is much 
variation amongst regions and sectors. Respondents across all sectors appear to 
take climate change into account in their future plans, and see that a warmer and 
drier climate is not beneficial for the farm, with most concern expressed by the 
Forestry, Peri-urban and Livestock sectors (Table 4.2.4). Water supply security is 
also a significant cross-sector issue, with high-intensive industries; Dairy and 
Horticulture, being most concerned. Across all sectors, respondents are unsure 
about their farm’s ability to adapt with the Peri-urban and Forestry sectors most 
concerned, and Mixed sector least concerned. The risk of fire on-farm is of most 
concern to the Livestock, Forestry and Peri-urban sectors and of least concern to 
Grains and Horticultural sectors. The Grains and Dairy sectors appear to need more 
information on the links between climate change and rainfall impacts, for interest in 
climate change to increase. Again, the Forestry and Peri-urban sectors appear least 
likely to require additional knowledge in this area.  
�

In terms of regions (see Table 4.2.11, Appendix B), the Western district is least 
concern about the local climate becoming warmer and drier, water security, and their 
ability to adapt to climate change. This may be due to conditions improving for broad-
acre cropping, and improved water security with the Wimmera Mallee Pipeline. Water 
security is of least concern for the Wimmera Region, where the WM Pipeline has 
increased this region’s ability to supply water to farmers; Gippsland, a wetter precinct, 
is also less concerned than the rest, however the Goulbourn is significantly more 
concerned, which is probably due to its high water-intensive sectors. Barwon appear 
to be most concerned about climate change including increased fire-risk. Central 
Highlands and Ovens-Murray are other regions concerned about bushfires.  
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Table 4.2.4 Mean scores for attitude towards climat e change impacts on-farm 
BY Farming Sector 
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Use of climate-related information  
Nearly all respondents (91.6%) use short-term daily or weekly weather data to assist 
them in their farm management (Figure 4.2.1).  Bureau of Meteorology (BOM) 
seasonal outlook (74.6%), long range climate forecasts (58.3%) and historical climate 
information (57.8%) are also commonly used information sources.  
 
Figure 4.2.1 Use of climate-related information BY Total Respondents   
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Figure 4.2.2 and 4.2.3 provide these results by Sector and by Region, respectively. 
By farming sector, the livestock sector is least likely to use climate-related 
information, and the grains sector are most likely to be interested in detailed climate 
outlook information. The peri-urban and forestry sectors rely the least on BOM 
seasonal outlooks. Within the Region results, the Wimmera and Goulburn appear to 
be the highest users of more detailed climate information. Gippsland tend to use 
climate-related information at lower rates than the rest. In Appendix B, Tables 4.2.12 
and 4.2.13 show the frequency distribution of responses and highlight statistically 
significant findings as reported above.  
 
Figure 4.2.2 Use of climate-related information BY Farming Sector 
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Figure 4.2.3 Use of climate-related information BY Region 
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Climate related information from DPI  
Overall, 17.7% of respondents recently received climate information from DPI. In 
Appendix B, Tables 4.2.14 and 4.2.15 show these results by Sector and by Region. 
The grains sector is most likely to source climate information from DPI, whilst the 
livestock and peri-urban sectors are least likely. With respect to regional trends, by 
far the Wimmera has a significant higher proportion of respondents who receive 
climate information from DPI.  12.9% of all respondents have awareness of The 
Break6, whilst 4.8% subscribe to this monthly publication. 
 
Knowledge of climate drivers and perception of affe cts on rainfall 
As shown in Figure 4.2.4, nearly all (98.3%) respondents claim to be aware of El-
Nino & Southern Oscillation and about two thirds claim to be aware of the Indian 
Ocean Dipole (67.9%).  Awareness of Cut-off Lows (37.5%), Sub Tropical Ridge 
(32.7%) and Southern Annular Mode (12.4%) is notably lower.  
 
Knowledge of all climate drivers with the exception of the El Nino and Southern 
Oscillation, is highly correlated with subscription (and awareness) of The Break 
(Appendix B, Table 4.2.16). This means that those with readership (and awareness) 
of this newsletter are more knowledgeable of these climate drivers. Farmers’ 
perception of the climate drivers affect on rainfall does not appear to be influenced by 
subscription status.  
 
Figure 4.2.4 Knowledge of climate drivers BY Total Respondents ��
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Results by Sector and Region are provided in Tables 4.2.17 and 4.2.18, Appendix B, 
respectively. There are clear trends across sector and region results. In terms of 
results by farming sector, grains and mixed farmers have significantly greater 
knowledge of most climate drivers, in particular the Indian Ocean dipole, Cut-off 
Lows and Southern Annular Mode, whereas the Horticultural sector has least 
knowledge of these in comparison to the rest of the sample population. In addition, 
the Livestock, Dairy and Forestry sectors have little knowledge of Cut-off Lows. 

                                                 
6 The Break is a monthly DPI electronic newsletter publication on seasonal climate conditions and tools.  
 



Results 

WIDCORP 1/09 Understanding farmer attitudes and knowledge to climate change 60 

Across the regions, the Loddon has the highest knowledge of drivers and in particular 
those three mentioned above (Indian Ocean dipole; Cut-off Lows; and Southern 
Annular Mode), with Melbourne followed by Gippsland having significantly less 
knowledge of these climate drivers than the rest. Cut-off lows are also well-known by 
Wimmera and Mallee farmers in comparison to the rest.  
 
Respondents who have heard of each item were asked whether they believe it 
affects rainfall in their district (Figure 4.2.5). Seven in ten (70.6%) believe that Cut-off 
lows affect their district’s rainfall and about the same proportion believe that El-Nino 
and Southern Oscillation (69.0%) affect it. Notably, however, between one quarter 
(24.6%) and two thirds (66.5%) are unsure whether each affects their rainfall.  
 
Results of those who believe it affects rainfall in their district by Sector and by Region 
are provided in Appendix B, Tables 4.2.19 and 4.2.20, respectively. These tables 
show results are relatively consistent across sectors and regions, with limited 
variation in responses. This is with the exception of the horticultural sector, of which a 
significantly higher proportion of these respondents (50.0%) believe that the 
Southern Annular Mode affects local rainfall. A significantly greater proportion of 
Wimmera farmers, than the rest of the population, see that Cut-off Lows affect rainfall 
– Melbourne a significantly lower regional percentage than the rest. Barwon farmers 
are least convinced, and significantly more so than the rest, that the Indian Ocean 
Dipole affects rainfall in their region.  
 
Figure 4.2.5 Perception of affects on climate drive rs on rainfall BY Total  
  Respondents   
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Attitudes towards climate change policy issues  
Respondents were asked to rate their agreement with four statements with regards to 
the role that they as farmers and the government should play in climate change 
policy (Table 4.2.5). Two thirds (68.5%) agree (rated 4 or 5) that the government 
should do more to help farmers adapt to climate change. Respondents are much 
more divided on whether Australia should take action on climate change before the 
rest of the world; 45.3% agree that they should not take action before the rest of the 
world while 36.9% disagree. Another area where respondents are divided is whether 
farmers should contribute to emission reductions along with other parts of the 
economy (34.3% agree, while 41.8% disagree). Disagreement is strong that the 
Government listens to the views of rural communities when making policy decisions 
about climate change (72.6% disagree, while 14.7% agree). Figure 4.2.11, in 
Appendix B provides the frequency distribution of responses for the total sample.  
 
Table 4.2.5 Attitudes towards climate change policy  issues BY Total 

Respondents   
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Mean scores for these results by Sector and by Region are provided in Tables 4.2.6 
and in Appendix B, Table 4.2.21, respectively. High division among total sample of 
the two statements above, may be explained by differences in views between 
sectors. The Peri-urban, Forestry and (to a lesser extent livestock) farmers are much 
more likely to believe that Australia should take action on climate change before the 
rest of the world and contribute to emissions reductions. In contrast, the Mixed and 
Dairy sectors take the opposing view to the Peri-urban, Livestock and Forestry 
sectors on these two statements, and significantly more so than the other rest of the 
populations.  
 
There are limited regional differences, and most relate to the two statements 
mentioned above (Appendix B, Table 4.2.21). Barwon and Central Highlands are 
most likely to agree that farmers should contribute to emission reduction. Barwon 
disagrees and Goulburn agrees more so than the rest of the population that Australia 
should not take action on climate change before the rest of the world. The degree of 
disagreement of Loddon respondents is significantly less than the rest that 
government listens to rural communities on climate change.   
�
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Table 4.2.6 Mean scores for attitudes towards clima te change policy issues 
BY Farming Sector 
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Adaptations towards reducing climate change and var iability impacts 
Respondents were asked to specify from a list of adaptations, the changes they have 
made to their farms to manage the impact of climate change and variability (Figure 
4.2.6). More than eight in ten (86.7%) respondents have adopted efficient water use 
practices on their farm to manage the impact of climate change and variability. This is 
the most commonly mentioned change that respondents have made. Additionally, 
seven in ten have adopted new technologies (71.7%) or changed their crop, pasture 
or grazing systems (69.7%). Changing the business structure and management 
(51.6%) and changing the enterprise mix (45.5%) were adopted by about one half of 
respondents.  
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Figure 4.2.6 Actions taken to manage climate change  and variability impacts
  on-farm BY Total Respondents   
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Figure 4.2.7 and 4.2.8 provide these results by Sector and by Region, respectively. 
The grains and mixed has significantly higher rates of adaptations for most actions 
than the rest of the sample population. In addition, the Dairy sector has significantly 
higher rates of participation in adoption of new technologies, and changing crop, 
pasture and grazing systems, than the rest. The Forestry, Peri-urban and 
Horticultural sector has significantly lower rates of adaptations among the top five 
results. Table 4.2.22, Appendix B, highlights statistically significant findings across 
sectors, as reported above.  
 
With respect to the regions, the Goulburn, Loddon and Mallee have the highest rates 
of adoption among the top five responses; however Gippsland has the least rates of 
participation. Central Highlands and Goulburn are most likely in comparison to the 
rest to have changed their farm’s enterprise mix. Other significant differences in 
regions are shown in Appendix B, Table 4.2.23. 
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Figure 4.2.7 Actions taken to manage climate change  and variability impacts 
  on-farm BY Farming Sector 
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Figure 4.2.8 Actions taken to manage climate change  and variability impacts 
  on-farm BY Region 
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Likelihood of future adaptations to reducing climat e change and climate 
variability impacts 
Respondents were asked to rate the likelihood that they will make further changes 
within the next four years or so in each of the previously listed areas using a five-
point scale where 1 is defined as “very unlikely” and 5 is defined as “very likely” 
(Table 4.2.7). Most respondents are likely (rated 4 or 5) to adopt efficient water use 
practices (75.6%), adopt new technologies on their farm (62.7%) or change their crop, 
pasture or grazing systems (61.4%). Items with a low degree of likelihood include 
reducing the size of their farm (10.0%), leasing or buying land to farm in other 
regions (12.0%) and exiting farming altogether (14.1%). Appendix B, Figure 4.2.12 
provides the frequency distribution of responses for the total sample.  
 
Table 4.2.7 Likelihood of taking-up future actions towards reducing climate 

change and variability impacts on-farm BY Total Res pondents   
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Tables 4.2.8 and 4.2.9 show these results by Sector and by Region, respectively. 
With respect to sectors, grains, followed by Mixed and Dairy, are significantly more 
likely than the rest of the sample population to take up future actions in order to adapt 
to climate change, whereas Peri-urban, Forestry, Livestock and Horticulture are least 
likely in comparison to the rest.  
 
By region, the Loddon and Mallee have the highest likelihood of taking up future 
actions in comparison to the rest, and the Ovens-Murray, followed by Gippsland and 
the Ovens-Murray are have the least likelihood compared to the rest. The Central 
Highlands region has a higher likelihood than the rest, to change enterprise mix or 
start a new enterprise altogether, though the base agreement for these actions is 
low.  
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Table 4.2.8 Likelihood of taking-up future actions to manage climate change 
and variability impacts on-farm BY Farming Sector 
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Table 4.2.9 Likelihood of taking-up future actions to manage climate change 
and variability impacts on-farm BY Region   
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4.3 Knowledge, attitudes and mitigation related to 
greenhouse gas emissions  

In this section, a description is provided of farmer’s knowledge, attitudes and 
perceptions towards greenhouse gas emissions, including current and future 
mitigation actions and carbon management. This information was collected whilst 
there was uncertainty about government policy regarding carbon and emissions 
reduction schemes, and whether the agricultural sector will be included. The 
following questions asked of respondents reflect the current policy setting on climate 
change. Results show that even with a non-regulated voluntary system, farmers are 
changing and adapting to a changing climate, some more than others, according to 
different farming sectors or regions.  

4.3.1 Key findings 
Respondents were asked about their knowledge of greenhouse gas emissions 
on-farm . Nearly one fifth believe they are net emitters, one third believe they have 
neutral emissions, one quarter believe they are net storers, and a further one fifth are 
unsure. Overall, most respondents believe livestock and livestock waste, and on-farm 
energy usage are net emitters, whilst crops and pastures, soils, and farm forests and 
vegetation are net storers. There is more uncertainty about the contribution of 
emissions from fertiliser use and soils than the other listed sources. Perceptions by 
sector show that whilst percentages are low, Dairy are the most likely sector to 
believe they are net emitters; Mixed farmers are most likely to see their farms as 
neutral; and the Forestry and Peri-urban sectors as net storers, significantly more so 
than the rest. According to regions, Western District are significantly more likely to 
see themselves as net emitters, Loddon and Barwon as net storers, and Melbourne 
are most likely, unsure.  
 
Attitudes towards greenhouse gas emissions and farming were measured by 
respondents rating their agreement with four statements. It is clear that landholders 
are divided on the different issues related to farming in a carbon economy – some 
see the potential opportunities, whilst others see it as another risk to manage. The 
statement with more level of agreement (58.8%) than disagreement (24.6%) is 
“There is no benefit for me to reduce my farm emissions until I know the rules of a 
carbon emission trading scheme.” Respondents are much more divided on whether 
an emissions trading scheme will result in lower production levels, opportunities, or 
improved profitability. By farming sector, the Forestry and Peri-urban groups are 
more optimistic in comparison to the total sample, and seem most likely to adapt or 
embrace the potential opportunities of an emissions scheme. Those sectors in Grains 
and Livestock appear less convinced about their ability to adapt or manage with 
introduction of an emissions scheme. In terms of regions, Barwon holds similar views 
to the Forestry and Peri-urban groups, Central Highlands is also relatively optimistic, 
whereas the Mallee has opposing views.   
 
The top three actions  that one half or more respondents have taken to reduce 
greenhouse gas emissions or store carbon on-farm  is planting trees (84.0%), 
improving the farm’s energy efficiency (65.8%) and changing soil management 
practices (57.3%). Approximately half of the respondents have also reduced nitrogen 
fertiliser use (53.8%), and improved livestock and grazing management systems 
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(51.6%). Trends across farming sectors show that where actions are more sector-
specific, the relevant farming enterprise participates at higher rates. For example 
improved livestock systems rated highly among farmers who have a Livestock, Dairy 
or Mixed enterprises. By region, the Loddon and Mallee have significantly higher 
percentages of participation, than the remainder of the total sample.   
 
The top three current action areas for the total respondents also received the most 
responses for likelihood of actions taken within the next four ye ars or so . 
Differences between the farming sectors mainly relate to the sector-specific relevant 
actions. Sectors and Regions are likely to continue future participation in those 
actions that they are currently undertaking. 
 
Awareness of carbon trading  and carbon accounting tools  is limited. At this stage, 
there has been little interest in carbon trading, with one quarter (25.9%) of all 
respondents having considered it and less than 2% having sold or traded carbon 
from the farm. The Forestry sector has the highest proportion (58.3%) of farmers who 
have considered participating in carbon trading, with one third of Peri-urban 
landholders, Grains, and Livestock sectors also having considered this. There are 
limited significant regional differences, with the Loddon region having considered 
carbon trading more than the rest, and Melbourne having the highest proportion of 
respondents who have never considered participating in this possible scheme. Less 
than 8% are aware of carbon accounting tools, with use varying across the tools 
listed. Sector use correlates with sector-specific tools.  
 

4.3.2 Data 
Knowledge of greenhouse gas emissions on-farm 
As shown in Figure 4.3.1, approximately one in five (18.2%) respondents believe 
they are net emitters while one quarter (26.9%) believe they are net storers. 
Additionally, one third (33.2%) believe they are about neutral and the remaining 
21.7% are unsure. 
 
Figure 4.3.1 Knowledge of greenhouse gas emissions balance on-farm BY 
  Total Respondents 
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The results by farming sector and region are provided in the following tables (Tables 
4.3.1 and Tables 4.3.2). Whilst there are a low percentage of respondents from each 
sector with the perception that their farms are net emitters, by far the most 
outstanding sector is Dairy, which is significantly more likely than the remainding 
respondents to believe they are (possibly or definitely) net emitters. The Mixed sector 
has a statistically significant higher percentage of respondents than the rest (40.8%), 
who believe their farms are emissions neutral, whereas those from Forestry and Peri-
urban are most likely to perceive their farms are net storers and more so than the 
rest. Of interest, is that the Dairy sector have a significant higher percentage of 
respondents than the rest who do not know whether their farms are namely emitters, 
storers, or are neutral.  
 
Significant results by region show Western District is most likely to perceive their 
farms as possibly emitting more greenhouse gas than they can store; Loddon is the 
most likely region to see their farms as possibly or definitely net storers, along with 
Barwon (definitely net storers). Those from the Melbourne region are most likely not 
to know about their on-farm emissions balance.  
 
Table 4.3.1 Knowledge of greenhouse gas emissions b alance on- 
 farm BY Farming Sector 
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Table 4.3.2 Knowledge of greenhouse gas emissions b alance on-farm BY 
Region 
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As shown in Table 4.3.3, most of the total respondents believe that livestock and 
livestock waste (67.8%), and energy usage (66.4%) are emitters while crops and 
pastures (61.7%), soils (54.5%) and farm forests and vegetation (84.4%) are storers. 
There is more uncertainty about the role of soils. Whilst one half believe that soils 
store carbon (54.5%), the remaining half believe soils are either neutral (21.5%) or 
they are unsure (21.3%). Although respondents more commonly believe that fertiliser 
use is an emitter than a storer (35.1% vs. 9.1%), a large proportion are unsure 
(27.9%). 
 
Table 4.3.3 Knowledge of farms emissions from diffe rent sources BY Total 

Respondents 
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Attitudes towards greenhouse gas emissions and farm ing 
Respondents rated their agreement with each of four statements regarding their 
attitudes toward greenhouse gases and farming (Table 4.3.4). It is clear that 
respondents are divided on many of the different issues. The statement “There is no 
benefit for me to reduce my farm emissions until I know the rules of a carbon 
emissions trading scheme” received more level of agreement than disagreement.  
More specifically, six in ten (58.8%) agree with this statement while one quarter 
(24.6%) disagree. Respondents are much more divided in their agreement with the 
other three statements as follows:  
·  36.1% of respondents agree (rated a 4 or 5) that “Reducing greenhouse gas 

emissions in agriculture will result in lower production levels” while 27.8% 
disagree (rated a 1 or 2); 

·  35.0% of respondents agree (rated a 4 or 5) that “Markets for food produced with 
low emissions will provide opportunities for agriculture in the future” while 30.6% 
disagree (rated a 1 or 2); and 

·  30.1% of respondents agree (rated a 4 or 5) that “It is possible to reduce 
greenhouse gas emissions from my farm, and become more profitable” while 
36.8% disagree (rated a 1 or 2). 

The frequency distribution of responses for each statement is shown in Appendix B, 
Figure 4.3.8. 
 

Table 4.3.4 Attitudes towards greenhouse gas emissi ons and farming BY 
Total Respondents 
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Tables 4.3.5 and 4.3.6 below, provide the average ratings (mean scores) for attitudes 
towards greenhouse gas emissions and farming, by Sector and by Region, 
respectively. In terms of sectors, the Forestry and Peri-urban groups are more likely 
than the rest to perceive the benefits of a low emissions economy, including 
becoming more profitable and providing new markets for agriculture. In contrast, the 
mixed sectors are most likely to agree that reducing emissions is not beneficial until 
the rules of an emissions trading scheme are established. Likewise, the Dairy sector 
is most likely to perceive that lower production levels will be the results of a low 
emission economy. The Horticultural sector has mixed views, being unsure and 
disagreeing with benefits of low emissions for production levels and profitability, 
respectively.  
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By region, Barwon has the most distinct views which mainly align with those of the 
Peri-urban and Forestry sector. Central Highlands also holds some optimism seeing 
the possible benefits of low emissions on-farm, whereas the Mallee has opposing 
views. The Mallee, East Gippsland, and Melbourne are significantly less likely than 
the rest to see that a reduction of on-farm greenhouse gases will lead to higher 
profitability and the Western District are most likely to believe that it will result in 
lower production levels.  
�

Table 4.3.5 Mean scores for attitudes towards green house gas emissions 
and farming BY Farming Sector 
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Table 4.3.6 Mean scores for attitudes towards green house gas emissions 
and farming BY Region 
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Mitigation to reduce greenhouse gas emissions or st ore carbon on-farm  
As shown in Figure 4.3.2, the most common action that respondents have taken to 
reduce greenhouse gas emissions on their farm is planting trees (84.0%), followed by 
improving its energy efficiency (65.9%). About one half or more have changed their 
soil management practices to increase soil carbon (57.3%), reduced nitrogen 
fertiliser use (53.8%) and improved their livestock and grazing management system 
(51.6%). One in five (20.0%) have changed their enterprise mix to reduce 
greenhouse gas emissions.  
 
Information was also collected about the number or hectares of trees planted since 
1990, the date which under an emissions trading scheme, established trees would be 
counted for carbon storage. Of those who have planted trees, 35.6% (450) have 
established trees after the year 1990: Most of these respondents (63.3%, 285) have 
planted 10 hectares or less; a further, one quarter (26.4%, 119) has planted 11 to 50 
hectares since this date; and the remainder (10.3%, 46) have planted over 50 
hectares. The median is 10 hectares, and the average is 210 hectares. The 
significant variation between the median and average is the result of a small number 
of respondents with very large plantations.   
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Figure 4.3.2 Actions taken to mitigate greenhouse g as emissions on- 
 farm BY Total Respondents 
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Mitigation actions to reduce greenhouse gas emissions are shown by Sector and 
Region in Figures 4.3.3 and 4.3.4, respectively. Tables 4.3.11 and 4.3.12 in Appendix 
B also highlight statistically significant results within the sectors and regions. 
 
There are many significant results by sectors, and some of which are actions more 
relevant to a particular farming enterprise than others. For example, there are a 
higher percentage of Mixed, Livestock and Dairy respondents that have improved 
livestock and grazing systems than the rest. Likewise significantly more Forestry, 
Livestock and Peri-urban farmers have planted trees than the remainder of the total 
sample. In addition, the Grains sector has among the highest number of respondents 
involved in most of the activities listed, in particular for on-farm energy efficiency, 
improvements to soil management, and changing the enterprise mix. The Mixed 
sector has also participated in soil management more than the rest, and the 
Livestock sector in reducing nitrogen fertiliser more so than the remainder of the total 
sample.  
 
Results by region also show many significant variations in actions taken. The Loddon 
and Mallee regions have significantly higher participation rates than the rest, in three 
of the six mitigation areas. In contrast, Gippsland and Ovens-Murray have 
significantly lower participation rates than the remainder of the sample, in three of the 
six actions. Results of these particular actions and other significant results are shown 
in Appendix B Table 4.3.12. 
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Figure 4.3.3 Actions taken to mitigate greenhouse g as emissions on- 
  farm BY Farming Sectors 
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Figure 4.3.4 Actions taken to mitigate greenhouse g as emissions on-farm BY 
  Region 
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Likelihood of future mitigation to reduce greenhous e gas emissions  
All respondents were asked to rate the likelihood that they will make each of the 
previously mentioned changes within the next four years using a 5 point scale where 
1 is defined as “very unlikely”, and 5 is defined as “very likely” (Table 4.3.7). More 
than one half (57.7%) see it is likely they will improve the energy efficiency on their 
farm, and about the same percentage (53.9%) plan to change their soil management 
practices to increase soil carbon. These are the most likely mitigation actions 
respondents will take in the future, followed by planting trees (43.7%) or working on 
reducing nitrogen fertilisers (34.1%). Respondents are least likely to change their 
enterprise mix to reduce greenhouse gas emissions (17.6%). Appendix B, Figure 
4.3.9 provides the frequency distribution of responses for the total sample.  
 
Table 4.3.7 Likelihood of future changes to reduce greenhouse gas 

emissions on-farm BY Total Respondents 
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Tables 4.3.8 and 4.3.9 provide these results by Sector and by Region, respectively. 
 
In the future, farming sectors will take the same mitigation actions as they are 
currently doing, as shown by the very similar significant results for these actions 
(Table 4.3.8) in comparison to actions currently undertaken (Table 4.3.11, Appendix 
B).  
 
A similar trend is shown across the region results, and it is most likely that the main 
actions regions are currently taking will also be the main actions they take in the near 
future. According to those result which are significant, in the future Central Highlands, 
Loddon and Western District are most likely to improve livestock and grazing 
systems; Loddon and Mallee to work on soil carbons; those from Wimmera with least 
disagreement to change enterprise mix; the Loddon most likely to improve on-farm 
efficiency; and Central Highlands to plant trees.  
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Table 4.3.8 Average ratings for likelihood of futur e changes to reduce 
greenhouse gas emissions on-farm BY Farming Sector 
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Table 4.3.9 Average ratings for likelihood of futur e changes to reduce 
greenhouse gas emissions on-farm BY region 
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Participation rates in carbon trading  
As shown in Figure 4.3.5, just 1.3% have already traded or sold carbon while one 
quarter of all respondents has considered it (25.9%). One in twenty (5.1%) would 
never trade or sell any carbon while the majority, two thirds (67.6%), have never 
considered trading or selling carbon.  
 
Figure 4.3.5 Participation in carbon trading from t he farm BY Total   
  Respondents 
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Results by Sector and Region are shown in Figures 4.3.6 and 4.3.7, respectively. 
Though rates are low in carbon trading participation, the Forestry and Peri-urban 
sectors have significantly higher percentages of respondents than the rest, and those 
in the Forestry and Livestock sectors are significantly more likely to have considered 
selling carbon. The Mixed, Dairy, and Horticultural sectors have the highest 
percentages of respondents (ranging from 73.5%- 74.9%), and significantly higher 
than the rest, who have never considered carbon trading. 
 
There are few differences across regions, with regions with significantly higher 
percentage of respondents from the Loddon who have considered it, and from the 
Melbourne region who have never considered participation in carbon trading. East 
Gippsland is the least likely region to have considered carbon trading, with 16.5% of 
respondents who have. 
 
Results of the significant tests are shown in Appendix B, Table 4.3.13 by farming 
sectors, and Table 4.3.14 by regions.   
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Figure 4.3.6 Participation in carbon trading from t he farm BY Farming Sector 

Figure 4.3.7 Participation in carbon trading from t he farm BY Region  
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Awareness and use of carbon accounting tools 
There is a low awareness among the total respondents (8.3%) of tools that measure 
their on-farm greenhouse gas emissions or carbon stored. Of the 125 respondents 
who are aware of the tools (Table 4.3.10), 20 have used the National Carbon 
Accounting System and 17 have used Greenhouse in Agriculture.  
 
As the rates of use are very low by Sector and by Region, the results are not 
reported here, but are provided in Tables 4.3.15 and 4.3.16 in Appendix B. In general 
the carbon accounting tools which are sector-specific, are more likely to be used by 
that particular sector. Regional differences are very limited.  
 
Table 4.3.10 Use of carbon accounting tools BY Tota l Respondents 
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5. Factors identifying attitudes 
towards climate change and 
climate variability  

 
This chapter examines the survey data in more depth by using two multivariate 
statistical analysis techniques. Firstly, a factor analysis has been used to examine 
the underlying patterns or interrelationships among a number of variables about 
attitudes towards climate change, climate variability and greenhouse gas emissions. 
The objective of this analysis is to condense large amounts of diverse data into a 
smaller number of factors by identifying the underlying structure or interrelatedness 
among the variables with minimal loss of information. In this case it enables a better 
understanding of the diversity of farmers’ views about climate change.  
 
The second type of analysis used in this study is a cluster analysis of the survey data 
to identify farming styles or a farmer typology (Thomson, 2001). This is an analytical 
technique for developing meaningful mutually exclusive subgroups of individuals or 
objects based on their similarities. This type of analysis is often used in market 
segmentation research and enables the researcher to develop profiles of groups of 
individuals by maximising homogeneity of data. This approach groups individuals into 
clusters so that those in the same cluster are more similar to one another than those 
in another cluster7. This enables farming styles to be developed based on their 
specific characteristics. In this research these characteristics are about farmer 
attitudes towards farming, and views on climate change. 
 
The following section describes the climate change factors identified from factor 
analysis of the survey data and explores if there are significant differences in the 
responses to climate change across farming sectors and regions. It also provides 
insight into whether or not attitudes to climate change are affected by or impact on 
levels of adaptation. Section 5.2 describes how farming styles are derived from the 
cluster analysis, and provides a description of each style detailing attitudinal and 
structural characteristics. Finally this section, investigates if specific farming styles 
have certain views with regards to climate change.  

5.1 Factors identifying attitudes towards climate 
change and climate variability  

5.1.1 Key findings 
Two climate change factors were identified from factor analysis. The first is labelled 
Anthropogenic climate change , as statements which correlate with this factor 
describe attitudes toward climate change, its seriousness and its cause. The second 
is labelled, Changing weather , as this factor is principally about attitudes towards 
changes in weather patterns and rainfall.  
 

                                                 
7 For more information on the types of statistical analysis conducted see Hair, Black, Babin, Anderson & 
Tatham (2006). 
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Comparisons of the factors across sectors, show that the Livestock, Forestry, and 
Peri-Urban groups are more likely to have a high positive correlation with this factor, 
which means that in general their agreement with statements about anthropogenic 
climate change is higher compared to other groups, whereas there is a low 
correlation between the Dairy and Mixed farmers’ views with this factor. No 
significant differences between sectors were found against the factor, changing 
weather. This implies that agreement with the statements involving respondents’ 
perception of changing weather patterns is universal among respondents and does 
not significantly differ by sector. 
 
Analysis by region shows that Barwon is positively correlated (i.e. more likely to 
agree) with anthropogenic climate change, whereas farmers from the Goulburn and 
Mallee are less likely to share these views. Limited differences exist between regions 
and the factor, changing weather. Only those from Central Highlands show a positive 
correlation with this factor.   
 
The factors were also compared with adaptation and mitigation actions. This analysis 
suggests that those who are more likely to relate changing climate to a change in 
weather patterns (i.e. the changing weather factor), are more actively changing 
farming practices.  

5.1.2 Data 
Climate Change Factors 

A factor analysis was performed on a set of ten statements relating to attitudes and 
concerns towards climate change, climate variability and the role of greenhouse gas 
emissions in climate change. Two discrete factors emerged which explain more than 
one half (57.6%) of the variance in responses (Table 5.1.1). This analysis clearly 
indicates two main schools of thought with regard to climate change, its impact and 
cause.  
 
Table 5.1.1 Factor analysis identifying farmer atti tudes towards climate 

change 
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The first factor has a strong positive correlation with the causes of global warming 
(greenhouse gas emissions from human activity are responsible for global warming); 
concern about climate change (climate change is a serious problem; average 
temperatures increasing by a few degrees concerns me); and the reality of climate 
change (Climate change is affecting my local climate). The factor analysis also 
revealed strong negative correlations with climate variability statements such as the 
current extended dry period is part of natural climate variability, and, our average 
rainfall will return soon. These statements describe attitudes towards climate change, 
its seriousness and its cause. This factor has been labelled Anthropogenic climate 
change .  
 
The second factor represents a high to medium positive correlation between 
statements regarding specific weather changes: more high pressure systems are 
dominating Victoria’s weather patterns; the rainfall and runoff on my farm has 
reduced in the last 10 years; the growing seasons in my district are changing; and, 
rainfall systems and climate seem to be shifting southwards. These statements are 
principally about attitudes towards changes in weather patterns and rainfall.  We 
have labelled this factor Changing weather .    
  
 
Climate Change Factors BY sector  

When comparing these two factors across the different farming sectors it becomes 
apparent that some sectors have significantly higher correlations with the 
anthropogenic climate change  factor. Table 5.1.2 shows that farmers from the 
Mixed farming and Dairy sectors are significantly less likely to agree with statements 
in this factor than the remainder of farmers surveyed. Conversely, those farmers 
involved in Livestock and Forestry have a higher correlation with this factor than 
those in other farming sectors. Peri-urban farmers are also more inclined to agree 
with statements in this factor than other farmers. The makeup of the peri-urban 
sector has a high percentage of livestock producers (54.6%) which may explain their 
alignment of views with livestock producers on the anthropogenic climate change 
factor. 
 
When comparing the factor labelled, changing weather with the sectors, there is no 
significant differences between sectors and other farmers. This suggests that there is 
a more diverse range of beliefs across sectors with regard to climate change being 
human-induced – caused by greenhouse gas emissions from human activity, a 
serious problem and which is unlikely the result of natural climate variability – and 
that in many cases these beliefs appear to be sector-specific. 
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Table 5.1.2 Mean scores for climate change factors BY Farming Sector 
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Climate Change Factors BY region 

Similarly, when comparing the climate change factors across the different regions it 
becomes apparent that farmers from certain regions have significantly higher 
correlations with a factor than those in other parts of Victoria. In particular, those 
farmers within the Barwon region are more likely than other farmers to share similar 
views as those described by the anthropogenic climate change  factor, whereas 
farmers in the Goulbourn and Mallee are less likely to share these views. Fewer 
significant differences occur across regions with respect to the changing weather 
factor with only those farmers in the Central Highlands have a stronger positive 
correlation with this factor than other farmers.  
 
This analysis suggests that there are some regional differences with regards to 
attitudes to climate change and that these differences are most notable in relation to 
statements best described by the anthropogenic climate change factor.  
 
Interrogating why these differences might occur is beyond the scope of this study 
however there may be some relationships between the dominance of certain farming 
sectors within particular regions such as dairying in the Goulburn (26.9% of which are 
dairy farmers) where farmers are significantly less likely to be in agreement with the 
statements of the anthropogenic climate change factor than the remainder of farmers 
surveyed. 
 

Table 5.1.3  Mean scores for climate change factors  BY Region  
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Climate Change Factors BY adaptation and mitigation  actions  

The results in Chapter 4 showed that farmers are adapting their farming practices in 
response to changes in climate and variability. The most common adaptations to 
climate change identified in this study are increased water efficiencies, adoption of 
technologies, and changing crop or grazing systems. Changes in farming business 
structure and enterprise mix were less common (see Chapter 4, Figure 4.2.6). Many 
farmers also indicated they planned to make such changes in the next four years 
(see Chapter 4, Table 4.2.7).   
 
The degrees of change vary by sector and by region. For example, Grains and Mixed 
farming sectors have made significantly more changes than Horticulture and Forestry 
(see Appendix B, Table 4.2.22 and Table 4.3.11). To understand if attitudes towards 
climate change are driving these responses, we compare the factors Anthropogenic 
climate change  and Changing weather  with on-farm practice changes that have 
occurred. The results are presented below, after a brief note of the limitations of this 
analysis.  
 
When drawing links between attitudes to climate change (Factors) and levels of 
adaptation occurring on farms, there is no way of confirming if these changes are in 
response to climate change and variability alone or whether they are also influenced 
by other drivers of change. It is likely that recent extreme conditions (drought and 
reduced water supply) and large water infrastructure initiatives (pipelines and 
irrigation infrastructure upgrades) will have influenced the uptake of some 
‘adaptations’ to climate change and variability. There is however some strong 
indication from the results below, that the attitudes to climate change may well 
influence actions taken by farmers.  
 
Table 5.1.4 shows the mean scores for whether or not farmers have made certain 
changes in response to climate change and variability and compares these with their 
attitudes to climate change as represented by the climate change factors. No 
significant correlations are apparent between on-farm changes and farmers 
agreement with the anthropogenic climate change  factor, with the exception of 
those who have adopted water use efficient practices.  

However, the data reveals several significant relationships between changes farmers 
have made and their agreement with the changing weather  factor. These changes 
include: changed my crop/pasture/grazing systems, changed business structure and 
management, changed the enterprise mix, and started a new enterprise. 
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Table 5.1.4 Mean scores for climate change factors BY adaptations farmers 
have made to reduce climate change & variability im pacts on-farm 
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Therefore, when comparing the changes farmers have made on their farms to 
manage the impacts to climate change and variability (adaptation) with attitudes to 
the climate change the data suggests the following. Those more likely to agree with 
climate change being serious, caused by human-induced global warming and not the 
result of natural variability are somewhat less actively changing farming practices to 
adapt to climate change, than those who relate climate change to changing weather 
patterns.  
 
When comparing actions farmers have taken to reduce greenhouse gases with 
attitudes to the climate change a similar trend is found. Table 5.1.5 provides the 
mean scores for whether or not farmers have taken action to reduce greenhouse 
gases correlated with their attitudes to climate change as represented by the climate 
change factors. The only two significant positive correlations between actions taken 
and agreement with the anthropogenic climate change  factor are for those farmers 
who have planted trees and/or improved their livestock and grazing management 
system. These farmers have a significantly higher score for the anthropogenic 
climate change  factor than the remainder of the sample population. 
 
Similar to the adaptation trend, the data also reveals significant relationships 
between action to mitigate greenhouse gases and farmer agreement with the 
changing weather  factor. These actions include: reduced your nitrogen fertiliser use 
and changed your enterprise mix to reduce greenhouse gas emissions. Planting 
trees seems to be a common action for each factor suggesting there are a range of 
motivations that might influence tree planting other than those related to climate 
change.  
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Table 5.1.5 Climate change factors BY actions farme rs have taken to mitigate 
greenhouse gases  
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Given the limitations of the analysis mentioned above, interpreting this data needs to 
proceed with some caution. We have seen that certain sectors and regions are 
responding to climate change and variability to a greater extent and that some of 
these sectors and regions have differing views towards climate change. It might 
therefore be expected that some correlations exist that may further explain the 
results outlined in Tables 5.1.4 and 5.1.5. This study has not analysed the data to 
this extent however provides a basis upon which these correlations can be explored 
in more detail in subsequent research.   

5.2 Farming styles and their attitudes to climate 
change  

As outlined earlier, developing farming styles in this research involves using a cluster 
analysis based on a set of statements about attitudes to farming and climate change. 
Developing the farming styles from the cluster analysis results involves describing 
the characteristics of the cluster and how the cluster might differ based on other 
relevant characteristics. This commonly involves using discriminant analysis whereby 
structural or demographic data and average score profiles for the clusters are 
compared for statistical significance. In this study, correlations between clusters and 
factors are also used. This approach enables a profile of the particular farming style 
to be developed.   

5.2.1 Key Findings 
Four farming styles were derived from the survey data using cluster analysis, and 
described with the use of cross-tabulation with the farming style statements, 
structural characteristics and climate change factors. Descriptions of the four farming 
styles are provided below: 

Style 1 

These farmers have a traditional and self-reliant approach to farming and are unlikely 
to take financial risks. They are made up of mostly older farmers with relatively large 
farms. They are more likely to regard climate change as not being particularly serious 
or human induced and are more likely to see it as related to changing weather. This 
style of farming may be described as autonomous. 
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Style 2 

These farmers have little interest in developing their farming enterprise for the longer 
term but are prepared to take some risks to finance growth/diversification for short 
term gains. They are likely to be Peri-urban farmers, and are more likely to see 
climate change as anthropogenic rather than as changing weather. This style of 
farming may be described as speculative.  
 
Style 3 

These farmers are prepared to take risk to grow or diversify their enterprise, are 
business minded, profit driven and plan ahead. They are open to and value new 
ideas and new technology. These farmers are younger and have the largest farms. 
They are very unlikely to belong to the peri-urban group. Views related to climate 
change are mixed. This style of farming may be described as ambitious.  
 
Style 4 

These farmers will take on new ideas and technologies but are not likely to take 
financial risks. They are largely well educated peri-urban farmers with small farms 
who see climate change as serious and related to human activity. This style of 
farming may be described as prudent. 
 

5.2.2 Data 
The cluster analysis  

This section provides details of how the farming styles are derived. Several cluster 
analyses were performed using survey data. A four cluster solution was found to 
provide most insight into the data.  Figure 5.2.1 shows the percentage of total 
respondents within each of the clusters identified and this indicates that these 
clusters are relatively well represented across the farming population.  
 
The cluster analysis involved respondents being clustered on 24 variables, or 
attitudinal statements about farming and climate change (see Appendix A, Table 
3.6.1and Table 3.6.2). The cluster analysis used the ranked responses of each 
individual to perform the cluster analysis. In the survey, farmers ranked each of the 
statements on a 5 point likert scale (1=strongly disagree and 5 = strongly agree). 
Mean responses were compared across the clusters for each statement using z-tests 
(see Appendix D, Table 5.2.3), and used to develop the descriptions or portraits of 
each style below.  
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Figure 5.2.1  Percentage of respondents represented  in each cluster 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The four clusters derived are defined as follows: 
 
Cluster 1  
What defines the first cluster is a high positive correlation with the statements: I farm 
because I am committed to its tradition on our family; I am happy with my farm as it is;  
I rely on my own knowledge and experience when making farming decisions; I prefer 
to leave experimenting with new ideas to someone else; and, I am unlikely to heavily 
borrow to finance diversifying my farming activities. This suggests that farmers in this 
cluster a more traditional, content and self-reliant. They are unlikely to try or finance 
new ideas.  
 
In relation to climate statements they believe more high pressure systems are 
dominating Victoria’s weather and are unlikely to take climate change into account 
when thinking about their future. They generally view climate change as part of 
natural variability and that rainfall will return soon. When they know how climate 
change will affect them they are likely to be more interested.  
 
The results suggest that Cluster 1 comprises those farmers that have a more 
traditional and self-reliant approach to farming and are inclined to see the changes in 
rainfall as temporary and due to natural variability. This cluster includes 26.0% 
(n=391) of the total sample population.  

 
Cluster 2  
This cluster is defined by a negative correlation with the statements: I farm because it 
is my preferred occupation; I value knowing about and using new technology; and, I 
take a long term view of farming as an investment. 
 
Therefore these farmers are less inclined to consider farming to be their preferred 
occupation, are relatively unhappy with their farms and take a short term view of 
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farming. They are less likely to see farming as a business or to need more 
information to manage their farms better. However, they are likely to borrow heavily 
to increase farm size or finance farm diversification. These farmers do not agree that 
rainfall systems and climate seem to be shifting southwards.  
 
Farmers in this cluster are those with little interest in developing their farming 
enterprise for the longer term but are prepared to take some risks to finance 
growth/diversification for short term gains. This cluster includes 17.4% (n=262) of the 
total sample population.  
 
Cluster 3 
This cluster has strong correlation with the statements: I like to plan ahead when 
managing my farm; I take a long term view of farming as an investment; farming is a 
business just like any other business; and, increasing the profitability of my farm is 
important to me. These farmers appear open to new ideas and alternatives about 
farming; and, value knowing about and using new technology as it becomes available. 
They are more likely to see farming as their preferred occupation and agree that to 
manage their farm better they need more information. The cluster shows a highly 
negative correlation with the statements I am unlikely to heavily borrow to finance 
increasing the size of my farm, or to finance diversifying my farming activities, 
suggesting these farmers are willing to borrow to develop enterprises.  
 
This cluster appears to perceive that the changing climate is part of natural variability, 
and that rainfall will return soon. They seem likely to be interested in climate change 
when they know how it will affect their local rainfall.   
 
This suggests that this cluster includes farmers that are not apposed to taking risk to 
grow or diversity their enterprise, are business minded, profit-driven and plan ahead. 
They are open to and value new ideas and new technology, and appear to believe in 
natural climate variability as the reason for the changing climate. This is the largest 
cluster and comprises 29.1% (n=437) for the total sample population.  
 
Cluster 4 
What defines the final cluster from the other clusters is the high positive correlation 
with the following climate change statements; greenhouse gas emissions from 
human activity are responsible for global warming; average temperatures increasing 
by a few degrees concerns me; and climate change will increase fire risk for my farm. 
Cluster 4 is also likely to agree that climate change is a serious problem, and is 
affecting my local climate. They generally disagree with the statement that average 
rainfall with return soon. They are also unlikely to heavily borrow to finance 
increasing the size of my farm or to finance diversifying my farming activities. 
However agreement with the statements I am open to new ideas and alternatives 
about farming, and I value knowing about and using new technology suggests 
farmers described in this cluster will take on new ideas but are not likely to take 
financial risks. They have strong views and concerns about climate change, and its 
human causes. Again, this is a large cluster representing 27.5% (n=413) of the total 
sample population.   
�
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Structural characteristics of clusters 

The structural and sectoral differences between the four clusters identified are shown 
in Table 5.2.1. Significant tests determined these distinctions between the clusters. 
These characteristics were derived by generating cross tabulations of clusters 
against all structural variables in the survey (age, education, income, farm size), with 
the exception of gender, as the variability of this characteristic is low. These analyses 
have contributed to developing the clusters profiles thus defining the farming styles.   
 
Table 5.2.1 Differences in structural characteristi cs between clusters 
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Comparing clusters with attitudes to climate change   

Of particular interest in this research is to understand if certain types of farmers have 
different attitudes to climate change. Comparing the farming styles analysis with the 
two factors identifying attitudes to climate change summarises these relationships, 
and assists to develop up the style descriptions. Table 5.2.2 shows the results of this 
analysis and supports the cluster findings that those farmers in Cluster 4 strongly see 
climate change as serious and related to human activity. Clusters 1 farmers’ regard 
climate change as not being particularly serious or human-induced and are more 
likely to see it as related to the factor, changing weather. By comparison, Cluster 2 
farmers are more likely to see climate change as anthropogenic rather than as 
changing weather. When comparing Cluster 3 with climate change factors it shows 
this cluster does not clearly align with either factor. This analysis adds further depth 
to the initial cluster description showing there is no weighting towards either factor.  
 
Table 5.2.2 Climate change factors BY Clusters 
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6. Summary and Conclusions 
 

6.1 Introduction 
The aim of this study was to investigate and benchmark the attitudes and knowledge 
of Victorian farmers towards climate change, climate variability and greenhouse gas 
emissions on their farming enterprises. The key objectives which have been 
addressed are: 
 
1. Investigate and benchmark current attitudes and understanding of farmers and 

rural landholders about climate change policies; 
2. Identify common characteristics of farmers across sectors and segments with 

regards to understanding and managing climate change and variability, and 
carbon on-farm;  

3. Understand farmer perceptions about their capacity to adapt to climate change, 
carbon management and emissions trading; and 

4. Identify knowledge gaps and areas of concern regarding farmers’ responses to 
opportunities and innovations that might emerge under climate change and 
carbon trading scenarios.  

 
The first three objectives are reported in the Results (Section 4). In this section, we 
provide a summary of the findings, and conclude with recommendations that meet 
the final objective about knowledge and information gaps. 

6.2 Summary of Key Findings  
The main findings are summarised below and address Objectives 1 and 3. The 
overall findings are reported first, followed by points of interest (i.e. significant 
differences) in the results by farming sector and by region. Farming styles are also 
described. 

6.2.1 Addressing the Objectives 
The survey gathered the perceptions of farmers in terms of their attitude and 
knowledge towards climate change and climate variab ility . In general, 
differences in perceptions are more obvious across sectors than by region. Whilst 
there is a high level of agreement among farmers about changes to local weather 
patterns, beliefs about climate change are dissonant. Attitudes to a changing climate 
vary by sector, and also by region. In the future, water supply security and a warmer 
and drier climate are major concerns for farmers, and the issue of water security has 
significant differences across regions and sectors.  
 
Climate literacy  of farmers was gauged by a number of questions relating to climate 
tools used, DPI information, as well as knowledge of climate drivers and perceived 
affects on rainfall. Tools which provide information on short to medium term climate 
updates and outlooks are the most commonly used among farmers. Few farmers 
source information from DPI. Most farmers have awareness of the El-nino and 
Southern Oscillation, and Indian Ocean Dipole, with knowledge of climate drivers 
greatest among grain growers, and those from Loddon and Mallee regions.  
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The most common on-farm actions taken in response to climate change and climate 
variability are adoption of water-use efficient practices, adoption of new technologies, 
and changes to farming systems. These actions were also most likely to be adopted 
in the future. Current participation in these actions was greatest among grains, mixed 
and dairy sectors, and in the Goulburn, Loddon and Mallee regions. 
 
Results of farmer attitudes and understanding towards climate change policies  
showed that most respondents believe the government should do more to assist 
agriculture in adaptation to climate change. Results show the Barwon region, and 
forestry and peri-urban farmers are more likely to believe than the others, that 
Australia should take action on climate change before the rest of the world, and 
contribute to emissions reduction.  
 
The survey gauged farmers’ knowledge, attitudes and mitigation action s toward 
greenhouse gas emissions . Responses were diverse with respect to farms being a 
net emitter, storer or having neutral emissions. Most respondents believe livestock 
and livestock waste, and on-farm energy use are net emitters, whilst crops and 
pastures, soils and farm forests and vegetation are net storers. Farmers are most 
uncertain about the contribution of emissions from fertiliser use and soils. There are 
significant differences between sectors (Dairy, Forestry and Peri-urban) and regions 
(Barwon, Loddon, Melbourne and Western District).  
 
There are clear divisions among farmers about their attitudes towards greenhouse 
gas emissions and farming  – some see the potential opportunities (in particular 
forestry and peri-urban groups and Barwon region) whilst others see it as another 
risk to manage (such as grains and livestock farmers, and farmers from the Mallee). 
 
The most common mitigation actions taken up by farmers to reduce gr eenhouse 
gas emissions or store carbon  on-farm are planting trees, improving the farm’s 
energy efficiency and changing soil management practices. These actions are also 
the most likely actions to be taken up in the future. Significant differences occur 
between all sectors. There is less diversity across regions, with Loddon and Mallee 
being more likely to take action. Awareness of carbon accounting tools and 
participation in carbon trading is limited, with the forestry and livestock sector 
significantly more likely to have considered trading carbon.  

6.2.2 Summary by Farming Sectors and Peri-Urban seg ment 
This summary addresses the second objective which is to identify farmer 
characteristics across sectors with regards to understanding and managing climate 
change and variability, and greenhouse gas emissions. The following profiles 
describe those variables with significant differences between sectors. Variables 
include the climate change factors identified - Anthropogenic climate change and 
Changing weather.  
 
Grains and other crops 

There is no significant correlation between grain growers and the climate change 
factors. Even so, grain growers have significantly higher agreement that the 
extended dry is part of natural climate change, and that their interest in climate 
change will increase with knowledge of its affects on rainfall.  
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Climate literacy appears to be higher as indicated by their greater use of complex 
climate tools (computer climate programs, and sea-surface temperatures), and 
significantly higher awareness of the less commonly known climate drivers (Indian 
Ocean Dipole; Cut-Off Lows; Southern Annular Mode). Whilst the percentage of 
climate information derived from DPI is low, grain growers seek information from DPI 
more so than other farmers.  
 
A significantly higher proportion of grain growers compared to other farmers reported 
changing farm management practices in response to climate change (i.e. adoption of 
efficient water use practices; adoption of new technologies; changing pasture/grazing 
system; and, changing enterprise mix) and the mitigation of greenhouse gases (i.e. 
improve energy efficiency; change soil management practices; and, change 
enterprise mix). In addition, the likelihood of grain growers taking action in the future 
is significantly higher.  
 
Mixed  

Mixed farmers appear to have strong consensus within the group on many issues. 
They have a significantly low correlation with the anthropogenic climate change 
factor. They have significantly higher agreement that the current extended dry is part 
of natural climate variability and average rainfall will return soon. Their views on 
climate change policy align with these views (i.e. they have significantly higher 
agreement that Australia should not take action on climate change before the rest of 
the world; and significantly lower agreement with the statement that Farmers should 
contribute to emission reduction along with other parts of the economy).  
 
Like the grains growers, the mixed sector have a relatively high level of climate 
knowledge with greater use of sea-surface temperatures for monitoring climate, and 
significantly higher awareness of the less commonly known climate drivers (i.e. 
Indian Ocean dipole; Cut-off lows; and Southern annular mode).  
 
Interestingly, mixed farmers are more likely to have taken current actions in response 
to a changing climate (i.e. adopt new technologies; change crop/pasture grazing 
system; change enterprise mix; lease or buy land to farm in other regions; start a new 
enterprise) and to also act on most of these actions in the future. A high proportion of 
mixed farmers perceive their on-farm greenhouse gas emissions are neutral, have 
never considered carbon trading, and believe there is no benefit in reducing 
emissions until they know the rules of a carbon emission trading scheme. In terms of 
their response to reduction of greenhouse gases, they have significantly higher 
current and future participation in improving soil management practices, and livestock 
and grazing management system.  
 
Livestock 

Livestock farmers are a distinct group. They have high agreement with statements 
relating to anthropogenic climate change (i.e. climate change is affecting my local 
climate and greenhouse gas emissions from human activity are responsible for global 
warming; and low agreement with our average rainfall will return to soon). Their 
views on policy issues related to climate change reflect the above (i.e. low agreement 
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that farmers should contribute to emission reductions along with other parts of the 
economy, and high agreement that government should provide greater support for 
farmers, and Australia should not take action before the rest of the world). Livestock 
farmers have significantly higher concern for fire risk to their farm, however concern 
for water supply security is low compared to other farmers.  
 
Livestock farmers have low use of climate tools and DPI sourced information. Their 
knowledge of climate drivers appears to be typical of other farmers, however is 
significantly lower on awareness of cut-off lows. 
 
Whilst these farmers appear to align with the anthropogenic climate change factor, 
however they are more likely to take action on climate change and variability than 
other farmers. They have significantly lower adoption of new technologies. In addition, 
the likelihood of future actions is significantly lower (i.e. adoption of water-use 
efficient practices; adoption of new technologies; change the business structure and 
management; lease or buy land to farm in other regions).   
 
Livestock farmers appear to be more responsive to greenhouse gas emissions. They 
are more likely to believe there is benefit in reducing farm emissions before a carbon 
emission trading scheme is established. They are also more likely to consider trading 
carbon. They have higher participation in some current and future mitigation activities 
that are specific to their sector (i.e. planting trees – current only; reduce nitrogen 
fertiliser use; and improve livestock and grazing management system). 
 
Dairy 

Dairy farmers are less likely to see climate change as a concern for their farm (i.e. 
have a significantly low correlation with the anthropogenic climate change factor). 
They are in low agreement with policy and industry responses to climate change and 
emissions (i.e. High agreement with Australia should not take action on climate 
change before the rest of the world; and, reducing greenhouse gas emissions in 
agriculture will result in lower production levels; and low agreement with Farmers 
should contribute to emissions reductions along with other parts of the economy).  
 
Knowledge of climate drivers is similar to the others, however is significantly lower on 
awareness of cut-off lows.  
 
A significantly higher proportion of Dairy farmers have adopted new technologies and 
changed their pasture/grazing systems in response to climate change or climate 
variability. In the future, Dairy farmers are more likely to continue to change grazing 
systems, and the business structure and management of their operation. Whilst the 
likelihood of exiting farming in the future is low, dairy farmers are significantly more 
likely to exit farming than other farmers.  
 
With respect to greenhouse gas emissions on-farm, there are few farmers who 
perceive their farm as a net emitter, however there is significantly higher proportion of 
Dairy farmers in this group. Dairy farmers are significantly more likely than other 
farmers to improve livestock and grazing management systems now and in the future 
to mitigate greenhouse gas emissions. A significantly high percentage of dairy 
farmers have not considered carbon trading.  
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Horticulture 

Views of the horticultural sector with respect to climate change have no significant 
relationship to either of the two climate change factors. However in comparison to 
other farmers, horticulturalists are more concerned about water supply security, and 
are more likely to see that a warmer and drier climate in the future will be beneficial 
for [their] farm. Fire risk is of less concern, in comparison to other farmers. 
  
Climate literacy is similar to other farmers, with significantly less knowledge of some 
climate drivers (i.e. Indian Ocean dipole, Cut-off lows; Southern annular mode) and 
significantly greater use of sea-surface temperatures for monitoring the weather.  
Horticultural farmers are significantly less likely to have taken or plan to take action in 
response to a changing climate (i.e. change my crop/pasture/grazing system; change 
business structure and management of my operation; and change the enterprise mix). 
In addition, whilst the likelihood of exiting farming in the future is low, horticulturalists 
are significantly more likely to exit farming than other farmers.  
 
In relation to greenhouse gas emissions and farming, horticulturalists are significantly 
less likely to agree that reducing greenhouse gas emissions in agriculture will result 
in lower production levels; and significantly more likely to disagree that it is possible 
to reduce greenhouse gas emissions from my farm, and become more profitable. 
Horticulturalists are significantly less likely to have considered trading their on-farm 
carbon.  
 
There is limited difference between horticulturalist and other farmers in terms of 
actions taken to mitigate greenhouse gas emissions; the main significant differences 
relate to lower participation in planting trees and improving livestock and grazing 
system. 
 
Forestry 

It is clear that the views of forestry farmers are strongly centred on anthropogenic 
climate change, having a significantly higher correlation with this factor, and distinct 
attitudes which align with this thinking. They have significant concern about fire risk 
for their operation; and greater consideration of climate change in thinking about their 
future farm management. The forestry sector agrees more so than other farmers that 
farmers should contribute to emission reductions along with other parts of the 
economy; and take action on climate change before the rest of the world. 
 
Climate literacy appears to be typical of the others; however the forestry sector has 
lower use of Bureau of Meteorology seasonal climate outlooks, and less knowledge 
of cut-off lows.  
 
Current and future adaptations in response to climate change are significantly lower 
for this sector (i.e. Adopt new technologies; Change my crop/pasture/grazing 
systems; and Change the business structure and management of my operation). The 
likelihood of buying or leasing land to farm in other regions in the future is also low.  
As expected, a significantly higher proportion of the forestry sector perceives their 
operations as net storers of greenhouse gas emissions, and it follows that 
consideration or participation in carbon trading is also significantly higher. Operation 
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of a forestry farm which includes management of greenhouse gas emissions appears 
to be seen as an opportunity by this sector, and more so than the others (i.e. 
significantly lower agreement with Reducing greenhouse gas emissions in agriculture 
will result in lower production levels; and higher agreement with It is possible to 
reduce greenhouse gas emissions from my farm and become more profitable).  
 
With respect to reducing emissions on farm, the forestry sector has significantly 
higher participation in planting trees, which obviously has high industry relevance for 
this sector. However, there are no significant differences between forestry and other 
farmers for taking up this action in the future.  
 

Peri-urban 

Views of the peri-urban group are consistent with those of the forestry and livestock 
sectors, and are strongly aligned with the anthropogenic climate change position. 
There are a high percentage of peri-urban farmers who are involved in livestock, 
which may explain the alignment of views. Whilst the peri-urban views have a high 
degree of conformity to statements related to the anthropogenic climate change 
factor, their response to adaptation to climate change and variability, and reduction of 
greenhouse gas emissions is significantly lower than the others. Current actions 
which are significantly higher are to exit farming (whilst low overall, higher for peri-
urban), and in the future, to start a new enterprise.  
 
With respect to their emissions balance, a significantly higher proportion perceive 
their farms as net storers, and this may relate to a significantly higher participation in 
planting trees currently, and in the future. In addition, a few have participated in 
carbon trading (more so than the others). The peri-urban group have significantly 
higher agreement that they are uncertain about the ability of [their] farm to adapt to 
climate change.  
 
Climate literacy appears to be similar to others, however with lower use of common 
short-term weather forecasting tools and information sourced from DPI.  

6.2.3 Summary by Regions  
This section provides a summary by regions which also addresses the second 
objective of this study. A profile of each region is based on those significant results 
for variables relating to understanding and managing climate change, variability and 
emissions. 
 
Barwon 

Responses from the Barwon region have a strong correlation with the anthropogenic 
climate change factor. They also have a significantly higher level of concern about 
fire risk on their farms.  
 
Barwon respondents believe Australia and agriculture should be pro-active in their 
response to climate change (i.e. they have significantly higher agreement with 
Farmers should contribute to emissions reductions along with other parts of the 
economy; and significantly lower agreement with Australia should not take climate 
change into account before the rest of the world); and are more likely to see the 
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opportunities in participating in an emissions scheme (i.e. they see benefit in 
reducing farm emissions, irrespective of an emissions trading scheme; and are less 
likely to agree that Reducing greenhouse gas emissions in agriculture will result in 
lower production levels; and significantly higher agreement that Markets for food 
production with lower emission will provide opportunities for agriculture in the future; 
and that it is possible to reduce greenhouse gas emissions from my farm and 
become more profitable).  
 
Barwon farmers have significantly lower usage of some less common climate tools 
and lower literacy of some climate drivers (i.e. El-nino & Southern oscillation; Cut-off 
lows).  
 
Whilst across the regions, there are a low percentage of respondents who perceive 
their farms as net storers, Barwon has a higher percentage, in comparison to other 
farmers. Barwon respondents are typical of the others, in terms of mitigation actions. 
Likewise, actions taken to reduce climate change are similar to the others, and lower 
than the rest for adoption of water-use efficient practices; and new on-farm 
technologies.  
 
Central Highlands 

Farmers from Central Highlands have a significantly higher correlation with the 
Changing Weather factor; however this group appears complex in its attitudes 
towards specific climate change variables. Central Highlands farmers are likely to 
acknowledge changes to local weather (i.e. they are significantly more likely to agree 
that growing seasons in my district are changing; and more high pressure systems 
are dominating Victoria’s weather patterns), however they also likely to view climate 
change as human-induced, serious and impacting the region. They are significantly 
more likely to take climate change into account when thinking about [their] future and 
have a higher level of concern about fire risk on their farms.  
 
Farmers from Central Highlands are significantly more likely to be supportive of 
agriculture’s participation in emission reduction scheme and see opportunities for 
their farms. However, they are less likely to have considered carbon trading than 
other farmers.  
 
 
In response to climate change and variability, Central Highland farmers have 
significantly higher participation in changing their enterprise mix and in the future are 
significantly more likely than the others to continue to do this, and also to start a new 
enterprise.  
 
Current participation in mitigation actions is significantly higher for improvement to 
livestock and grazing management systems. Central Highlands are also significantly 
more likely to do this in the future, as well as to plant trees.  
 
East Gippsland 

East Gippsland farmers are similar to farmers in general. However, they are 
significantly less likely to take the following actions to adapt to climate change, and 
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mitigate greenhouse gas emissions: change enterprise mix; change soil 
management practices to increase soil carbon; and to have considered trading 
carbon.  
 

Gippsland 

Gippsland farmers are typical in attitudes, knowledge and actions to climate change 
and variability and greenhouse gas emissions to other farmers. They are less likely to 
believe average rainfall will return soon, or be concerned about water supply security. 
They are significantly less likely to use climate information and tools, and their 
response to climate change and variability is generally lower than the others (i.e. 
adoption of water use efficient practices; adoption of new technologies; change 
crop/grazing systems; change enterprise mix; started a new enterprise), in addition 
they have lower likelihood of adoption of new technologies and to change in 
enterprise mix in the future. Likewise, participation in mitigation actions is significantly 
lower now (i.e. change soil management practices; reduce nitrogen fertiliser; and 
change enterprise mix to reduce GHG emissions), and in the future (i.e. significantly 
lower likelihood of changing soil management practices). 
 
Goulburn 

Farmers from the Goulburn region have a significantly lower correlation with the 
anthropogenic climate change factor. As such, their attitudes regarding climate 
change policy reflect this thinking (i.e. they are significantly more likely to agree that 
Australia should not take action on climate change before the rest of the world).  
Whilst they agree more so than the others that rainfall and runoff has reduced, they 
are significantly less likely to agree that rainfall and climate seem to be shifting 
southwards. Goulburn farmers have significantly higher concern than the others 
about water supply security, and are less likely to agree that a warmer and drier 
climate will benefit their farms.  
 
In response to climate change and variability, and given their concern for water 
security it is not surprising that Goulburn farmers have significantly higher 
participation in adoption of water-use efficient practices. They also are more likely to 
have adopted new technologies, changed crop/grazing systems and changed their 
enterprise mix. In response to mitigation of greenhouse gas emissions, Goulburn 
farmers have changed enterprise mix more so than other farmers. In the future, they 
have significantly greater likelihood of making changes to their crop/grazing systems.  
 
In terms of climate literacy, Goulburn farmers have significantly higher usage of 
historical climate information and computer climate programs, though sourcing 
climate information from DPI is similar to the others.  
 
Loddon 

Loddon farmers’ attitudes, knowledge and actions to climate change and variability 
and greenhouse gas emissions reflect the rest of Victoria. The Loddon region is less 
likely to agree that a warmer and drier climate in the future will be beneficial to my 
farm. Whilst they are in disagreement with the statement that Government listens to 
the view of rural communities when making policy decisions about climate change, 
they are significantly less likely to be as negative as the others.  
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Climate literacy is significantly higher than the others about climate drivers (i.e. Indian 
Ocean dipole; Cut-off lows; and Southern annular mode).  
 
Whilst the overall percentage of farmers who believe their farms are net storers is low, 
Loddon farmers are significantly more likely than other farmers to believe their farms 
are net storers. Following this, the percentage of Loddon farmers who have 
considered trading or selling carbon is significantly higher than other farmers.  
 
Loddon farmers are significantly more likely to mitigate greenhouse gases by 
improving energy efficiency on-farm and changing soil management practices both 
now and in the future. They are also more likely to reduce nitrogen fertiliser use, and 
in the future to improvement of livestock and grazing management systems.  
 
With respect to reducing impacts of climate change and variability, a significantly 
higher proportion of Loddon farmers stated they have adopted water use efficient 
practices; changed crop/grazing systems, and in the future they are significantly 
more likely to continue adoption of water efficient actions, and also adopt new 
technologies. Of note, Loddon farmers appear to be planning to increase their farm 
size (i.e. they are significantly less likely to reduce the size of the farm currently, and 
in the future significantly more likely to lease or buy land to farm in other regions).  
 
 
Mallee 

Mallee farmers have a negative correlation to the anthropogenic climate change 
factor (i.e. they are more likely to agree that the current extended dry period is part of 
natural climate variability; and our average rainfall will return soon; however they do 
not see their growing seasons are changing; nor do they take climate change into 
account when thinking about [their] future;). Whilst fire risk is of less concern to them 
than the others, concern for water supply security is significantly higher among 
Mallee farmers. Mallee farmers are more likely to be in disagreement with the 
agricultural benefits of participating in an emissions trading scheme. 
 
Mallee farmers have greater usage of computer climate programs, and significantly 
greater awareness of cut-off lows than the remainder of the farmers.  
 
Mallee farmers have significantly higher current participation in adaptation measures 
to a changing climate (i.e. Adoption of water use efficient practices; Adoption of new 
technologies; Change business structure and management of operation; Reduce the 
size of the farm – low overall, but Mallee significantly higher), and have significantly 
higher likelihood of participating in these actions in the future. Whilst in general the 
likelihood of exiting farming is low, Mallee farmers are less likely to exit than the 
others. 
 
With respect to greenhouse gas emissions, a significantly higher proportion of Mallee 
farmers have changed soil management practices, reduced nitrogen fertiliser and 
changed their enterprise mix. In the future, they are significantly more likely than 
others to change soil management, however are less likely to take other actions (i.e.  
planting trees; and improve livestock and grazing management systems). 
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Melbourne 

Melbourne farmers are not aligned to either of the climate change factors. In 
comparison to other farmers, they have a low level of climate literacy in particular on 
the climate drivers, are unsure of their carbon balance, and have never considered 
carbon trading. The Melbourne region is significantly less likely to agree that Rainfall 
and climate seem to be shifting southwards; and that Climate change will increase 
fire risk for my farm. They are also more inclined to disagree that it is possible to 
reduce greenhouse gas emissions from my farm and become more profitable.  
 
In terms of current and future actions towards climate change and variability, 
Melbourne farmers are significantly less likely to take action, with the exception of 
leasing or buying land to farm in other regions. In the future, whilst most farmers are 
unlikely to exit farming, Melbourne farmers are more likely to consider this.   
 
There are significant differences in current and future actions towards greenhouse 
gas emissions between Melbourne and other farmers (i.e. they are significantly less 
likely to plant trees; improve livestock and grazing management systems; and, 
change soil management practices in the future).  
 
Ovens-Murray 

Farmers in the Ovens-Murray region are not dissimilar to those elsewhere. The only 
attitudinal difference is a significantly higher agreement that climate change will 
increase fire risk for my farm.  
 
Current adaptation actions to climate change and climate variability mainly reflect 
those of other farmers, however there is a significantly lower proportion of Oven-
Murray farmers changing crop/grazing/pasture systems. In the future, Oven-Murray 
farmers are less likely to take action (i.e. they have significantly lower likelihood of 
adoption of new farm technologies; changing crop systems; changing enterprise mix 
and leasing or buying land to farm in other regions).  
 
Likewise, current and future mitigation responses to reduce greenhouse gases on-
farm are significantly lower than other farmers (i.e. they are less likely to improve the 
energy efficiency of the farm; change soil management practices; and change 
enterprise mix to reduce greenhouse emissions).  
 
Western District 

Whilst the Western District views do not align to either climate change factor, they 
have some attitudinal views related to climate change and greenhouse gas 
emissions which differ from other farmers. They have significantly lower agreement 
with water supply security for my farm concerns me; Rainfall and runoff on my farm 
has reduced in the last 10 years; and higher agreement with a warmer and drier 
climate in the future will be beneficial to my farm. They also have higher agreement 
that Rainfall systems and climate seems to be shifting southwards; and Climate 
change will increase fire risk for my farm. Western District farmers significantly have 
lower agreement with I am uncertain about the ability of my farm to adapt to climate 
change. However, they have higher agreement with the statement: Reducing 
greenhouse gas emissions in agriculture will result in lower production levels.  
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Western District farmers have limited usage of computer climate programs in 
comparison to other farmers.  
 
Actions with respect to climate change have little variation in comparison to other 
farmers, with the exception that those exiting farming altogether whilst low overall, is 
significantly higher for Western District farmers.   
 
Western District farmers are more likely to perceive their farms as possibly net 
emitters than the others. They are also more likely to improve livestock and grazing 
management systems to improve GHG emissions now and in the future, however 
they are less likely to improve energy efficiency and reduce nitrogen fertilise use. In 
the future, they are significantly less likely to change their enterprise mix to reduce 
greenhouse gas emissions.  
 
Wimmera 

The views of Wimmera farmers are not dissimilar to other farmers with respect to 
their attitudes towards climate change, climate change policy, greenhouse gas 
emission and carbon trading. However, a significantly lower proportion of Wimmera 
farmers are concerned about water supply security.  
 
Their knowledge of climate drivers reflects the norm; however they have significantly 
higher use of long range climate forecasts and computer climate programs.   
 
Current adaptations to climate change and climate variability reflect other farmer 
actions, however they are significantly less likely to reduce the size of their farm.  
 
Wimmera farmers are also significantly more likely to participate in changes to soil 
management practices and in the future changing enterprise mix with respect to 
reducing greenhouse gas emissions.  

6.3 Conclusions and Recommendations 
 
This section concludes the report and provides recommendations based on the key 
knowledge and information gaps (Objective 4). 
 
The survey involved in this research has provided a valuable tool in benchmarking 
the current attitudes and knowledge of Victorian farmers towards climate change, 
variability and greenhouse gas emissions. This benchmarking data provides a record 
of these attitudes prior to the commencement of policy interventions and regulatory 
measures to address climate change. The results generated from this research 
provide a significant baseline dataset and a basis for developing longitudinal 
research in this area. Longitudinal research will track longer-term change and trends 
in the attitudes and practices of farmers with respect to climate change and the 
impact of any DPI practice change and policy activities. In doing this, the research 
will provide an improved understanding of farmers perspectives which will assist DPI 
to facilitate change associated with climate change policy, practice and intervention 
and enable DPI to more effectively engage with farmers based on current needs.  
This study has highlighted the diverse range of views and actions of Victorian 
farmers in relation to climate change, variability and greenhouse gas emissions. 
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These differences occur across sectors and regions. Whilst there are some 
differences across regions, the variation in knowledge, attitudes and behaviour may 
better reflect sector-specific issues. Therefore using sectors may be a more 
meaningful way to interpret results. In addition, analysing the data in terms of farming 
styles provides additional insight into discrete attitudes and behaviours of groups of 
farmers independent of sector or region. While these interpretations provide an 
overview of each segments’ distinguishing characteristics, there are opportunities for 
further analysis of the data to explore in-depth these segments.  
 
The study has provided some interesting results in terms of the diversity of farmers’ 
views towards climate change and their relationship to adaptation and mitigation 
actions. It appears those farmers who agree with statements aligned with Changing 
Weather factor (attitudes towards change in weather patterns and rainfall), are more 
likely to actively change their farm practices, than those who relate to the 
Anthropogenic Climate Change factor (attitudes towards climate change, its 
seriousness and its cause).  

 
Using the farmer typology methodology adopted in this study has enabled grouping 
of individual respondents based on their attitudes towards farming and climate 
change which are then correlated with demographic and structural characteristics. 
This approach provides scope to better understand knowledge, attitudes and beliefs 
of Victorian farmers. It identified four distinct farming styles. The features of these 
styles will provide an additional depth of knowledge and understanding of Victorian 
farmers that will inform an insightful approach for DPI to develop policy and practice 
change programs targeting climate change and greenhouse gas emissions issues in 
agriculture.  
 
It appears there are knowledge gaps about climate drivers and the role farmers can 
play in greenhouse gas emissions and on-farm management of carbon. Uncertainty 
about how to take advantage of opportunities for farmers in relation to emissions 
trading or carbon markets or potential benefits of a changing climate is evident. 
Current government sentiments have suggested agricultural will be exempt in an 
emissions trading scheme, however they will be able to participate in carbon trading. 
Given the apparent knowledge gap, how this will impact on the impetus of farmers to 
respond to climate change is unknown.  

6.3.1 Recommendations 
 
6. Conduct longitudinal research to build upon this baseline study. This will allow 

monitoring of changes in Victorian farmers’ attitude, knowledge and actions on 
climate change and greenhouse gas emissions over time.  

 
7. Conduct further analysis and interpretation of the data by segments (farming 

sectors, regions and farming styles) to provide industry sectors and regional 
stakeholders with information which relates specifically to their jurisdiction.  

 
8. Consolidate the findings of this report with other related farming and climate 

change studies currently being conducted across Australia.  
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9. Develop targeted practice change and knowledge dissemination initiatives to 
better inform farmers of opportunities, impacts and options brought about by 
climate change and greenhouse gas emissions actions and policies. 

 
10. Consider refocusing practice change initiatives and policy towards empowering 

farmers to adapt to a changing climate, be it incremental or transformational, 
rather than on attempts to change their belief system.   
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8 Appendices 
Appendix A  
Most of the farming style statements (Table 3.6.1) have been word-crafted from original 
statements used by Thomson (2001). These statements among other farming styles 
statements have been used in previous research by WIDCORP (2007). Due to the length of 
this current survey, a number of statements were removed, and the subject of “labour” was 
not included at all.  The issue-specific attitudinal statements on climate change have been 
designed for this specific survey (Table 3.6.2) to gauge respondents’ perceptions of local 
weather observations, and future outlook of climate change. 
 
Table 3.6.1 Farming style (FS) statements grouped i nto subject matters 

 
Table 3.6.2 Climate Change Statements  

 

Subject Statement 

Finance 
·  I am unlikely to heavily borrow to finance diversifying my farming activities 

·  I am unlikely to heavily borrow to finance increasing the size of my farm 

Farming 
practice- 
business 

·  Increasing the profitability or net worth of my farm is very important to me 

·  Farming is a business, just like any other business 

Farming 
practice - 
tradition 

·  I farm because it is my preferred occupation 

·  I farm because I am committed to its tradition in our family 

Knowledge 
·  I rely on my own knowledge and experience when making farming decisions 

·  To manage my farm better I need more knowledge and information 

Planning/ 
Risk 

·  I like to plan ahead when managing my farm 

·  I take a long-term view of farming as an investment 

·  I am happy with my farm as it is 

Technology
/Innovation 

·  I am open to new ideas and alternatives about farming  

·  I value knowing about, and using new technology as it becomes available 

·  I prefer to leave experimenting with new ideas to someone else 

Subject Statement 

 
Climate 
Observations 
regarding 
climate 
change and 
variability 

·  The growing seasons in my district are changing 

·  The rainfall and runoff on my farm has reduced in the last 10 years 

·  Rainfall systems and climate seem to be shifting southwards 

·  More high pressure systems are dominating Victoria’s weather patterns  

·  Climate change is affecting my local climate 

·  The current extended dry period is part of natural climate variability  

·  Our average rainfall will return soon 

·  Climate change is a serious problem  

·  Greenhouse gas emissions from human activity are responsible for global 

warming 

·  Average temperatures increasing by a few degrees concerns me 
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Appendix B    
 
Table 4.1.10 Distribution of Peri-urban respondents  BY Farming Sector 
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Table 4.1.11 Regions BY Farming Sector 
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Table 4.1.12 Regions BY Peri-Urban group 
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Table 4.1.13 Age BY Farming Sector 
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Table 4.1.15  Gender BY Farming Sector 
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Table 4.1.16  Gender BY Region 
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Table 4.1.17  Educational Attainment BY Farming Sec tor 
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Table 4.1.18  Educational Attainment BY Region 
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Table 4.1.19  Farm Size BY Farming Sector 
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Table 4.1.20  Farm Size BY Region 
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Table 4.1.21  Live on-farm status BY Farming Sector  
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Table 4.1.22  Live on-farm status BY Region 
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Figure 4.1.15  Other household member hours worked per week BY Total  
  Respondents 
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Table 4.1.23  Percentage of off-farm income earned BY Farming Sector 
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Table 4.1.24  Percentage of off-farm income earned BY Region  
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Figure 4.2.9 Attitudes towards climate change BY di stribution of   
  Total Responses 
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Table 4.2.10   Mean Scores for attitude toward clim ate-related issues BY 
Region 
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Figure 4.2.10 Attitudes towards climate change impa cts on-farm BY   
  distribution of Total Responses 
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Table 4.2.12 Use of climate-related information BY Farming Sector 

2!F-86��4A��;F� �

��

2������
����


�/
��
��
���� 1�3
�� .�0
��
�4� ����5� 6
���������
� �
�
���5�

7
��%
������

�	��
� *+9� *�%� +//� *��� */�� �*� ��9�4�	�
,
����������
	�����&���
���
������
�� I� �+ +� �� :� �� +� �� %� �* :� :9 /� �� ��

�	��
� ��9� �:�� *:+� ��:� *�*� +�� :9�.������	��
-�
�	�	�	���
�.;-������	����

����
��	�
�		&���

I� 99 %� 99 +� 9* �� 9/ +� 9% �� %* /� %% ��

�	��
� �/:� �+�� *��� �%/� �%%� *:� %9�(	���������

����
���	��
��
�� I� %* *� /: �� /� �� %* 9� /� /� /: +� /� /�

�	��
� �/+� ��/� **9� �+:� �//� ++� 9��1��
	��
���

����
��
���	���
�	�� I� %� *� %� �� /9 :� /* /� // %� %: :� /� %�

�	��
� ��:� :+� ���� :�� :/� �*� +/��	���
���

����
��
��	������ I� �* /� +� �� *: �� +� :� +� /� */ �� *% ��

�	��
� ��+� :�� ���� 9*� %:� �*� *��4��������
��

������
����
����� I� �� %� +/ +� */ �� *9 �� *� �� */ �� �/ ��

�	��
� */� �%� +:� �9� **� %� �*�
;
����

I� � :� % 9� � 9� % /� 9 �� �* /� � *�

�	��
� *� /� ��� �� *� �� *�
$	�>
�&�	��

I� � :� * �� * :� � /� � 9� * �� � /�

�	��
� */�� *+:� +�+� *%+� *9�� �:� �+��
�	
���

I� ��� �� ��� �� ��� �� ��� �� ��� �� ��� �� � ��� ��
6	
�5�1�������
���
������������	������������	�����
 �
��
�
������������
��
�����
�	���������
�����
���� ,)�����G�� �/� �!�

������������
����������������	
���
���)����������� ����
��
����	����
����
������
�	��
����	����
�	���� ���� �!�
����
��������
���������������	
���
���)���������������
� �
����������
����
������
�	��
����	����
�	�������� ��

 



Appendices 

WIDCORP 1/09 Understanding farmer attitudes and knowledge to climate change 124 

Table 4.2.13 Use of climate-related information BY Region  
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Table 4.2.14 Climate information received from DPI BY Farming Sector   
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Table 4.2.15 Climate information received from DPI BY Region   
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Table 4.2.16 Knowledge of climate drivers BY Subscr iption/Awareness of The 
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Table 4.2.17 Knowledge of climate drivers BY Farmin g Sector   
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Table 4.2.18 Knowledge of climate drivers BY Region   
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Table 4.2.19 Perception of affects on climate drive rs on rainfall BY Farming 
  Sector 
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Table 4.2.20 Perception of affects on climate drive rs on rainfall BY Region 
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Figure 4.2.11 Attitudes towards climate change poli cy issues BY   
  distribution of Total Responses    
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Table 4.2.21 Average ratings for attitudes towards climate change policy 

issues BY Region 
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Figure 4.2.12 Likelihood of future changes to manag e the impacts of climate 
  change BY distribution of Total Responses 
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Table 4.2.22 Actions taken to reduce climate change  and variability impacts 
on-farm BY Farming Sector 
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Table 4.2.23 Actions taken to reduce climate change  and variability impacts 
� � on-farm BY Region �
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Figure 4.3.8 Attitudes towards greenhouse gas emiss ions and farming BY  
 distribution of Total Responses 
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Table 4.3.11 Actions taken to mitigate greenhouse g as emissions on-farm BY 
Farming Sector  
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Table 4.3.12 Actions taken to mitigate greenhouse g as emissions on-farm BY 
Region 
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Figure 4.3.9 Likelihood of future changes to reduce  greenhouse gas  
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Table 4.3.13 Participation in carbon trading from t he farm BY Farming Sector 
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Table 4.3.14 Participation in carbon trading from t he farm BY Region 
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Table 4.3.15 Use of carbon accounting tools BY Farm ing Sector 
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Table 4.3.16 Use of carbon accounting tools BY Regi on 
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Appendix C  
Attitudes and perceptions about farming 

Respondents were asked to rate their level of agreement with each of a list of statements to 
describe their attitude towards farming using a five-point scale where 1 is defined as “strongly 
disagree” and 5 is defined as “strongly agree” (Table 19). These statements included a range 
of subjects about one’s approach to farming including a respondent’s financial propensity, 
business or traditional farming practice, their knowledge, level of planning and risk, and 
openness to technology and innovation. 
 

Key Findings   

With respect to landholders approach to farming (farming style statements), areas that 
received a high level of agreement among respondents were those that focused on long-term 
planning, technology and innovation, and running the farm like a business. Nearly eight in ten 
(79.2%) farm because it is their preferred occupation. Less than half (40.4%) farm because it 
is a tradition in their family. There is least consensus on matters that related to being content 
with the farm the way it is (40.8% agree while 25.2% disagree), and trialling innovations or 
new technologies – “I prefer to leave experimenting with new ideas to someone else” (26.6% 
agree while 43.2% disagree).  
 

Data  

Figure C1 provides the frequency distribution of responses for the total sample.  
Table C1 shows that generally respondents are in agreement with many of the statements; 
nine in ten (91.0%) rated their agreement (i.e. a 4 or 5 out of 5) with the statement “I like to 
plan ahead when managing my farm” and approximately the same proportion (89.0%) agree 
that “I am open to new ideas and alternatives about farming”. Other statements that netted a 
high level of agreement among respondents include “Increasing the profitability or net worth 
of my farm is very important to me” (84.0%) and “I value knowing about and using new 
technology as it becomes available” (80.8%).  Statements for which fewer than one half of 
respondents give a rating of 4 or 5 include “I am happy with my farm as it is” (40.8%), “I farm 
because I am committed to its tradition in our family” (40.4%) and “I prefer to leave 
experimenting with new ideas to someone else” (26.6%).  
 
Tables C2 and C3 provide the average ratings for these results By Sector and By Region. In 
general, the results show that there are significant differences between farming sectors in 
their approach to farming. However, in comparison the regional differences are fewer. This 
indicates that the way one farms may be dependent to a large extent on the farming sector to 
which they belong, more so than the region in which there farm is located in. Further 
exploration on results is provided in Chapter 5 on grouping farmers into like-segments based 
on farming styles theory (Thomson, 2001).  
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Figure C1 Farming style statements BY distribution of Total Responses 
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Table C1 Distribution of farming style statements B Y Total Respondents   
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Table C2 Mean scores for farming style statements B Y Farming Sector 
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Table C3  Mean scores for farming style statements BY Region 
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