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1 INTRODUCTION 
 

1.1 Research context 
 
This report presents selected results from analysis of data gathered through a survey of 
rural landholders in 2014 by Professor Allan Curtis and Dr Emily Mendham of Charles Sturt 
University (CSU) for the North Central Catchment Management Authority (North Central 
CMA). The survey explored landholder values, beliefs, attitudes, long-term plans for their 
property and aspects of property management. A copy of the survey is included in a 
technical report summarising results for each topic (Curtis & Mendham, 2015). The 2014 
survey also included items exploring rural landholder beliefs about climate change. At the 
request of the North Central CMA, additional analyses were undertaken and those results 
are the focus of this report.  
 
In brief, data were collected using a random sample of 1,900, of the approximately 23,000 
owners of rural properties larger than 10 hectares, in the North Central CMA region. A 
response rate of 48% was achieved (794 completed surveys returned from an adjusted 
sample of 1,646). Tests for non-respondent bias based on comparisons with Australian 
Bureau of Statistics (ABS) data using property size, gender, age and participation in Landcare 
suggest the survey respondents are representative of the wider cohort of rural landholders 
in the region. 
 
Prior to the 2014 survey the authors have previously completed research exploring rural 
landholder responses to climate change in two Victorian regions, including the North Central 
(Thwaites, Curtis, Mazur, & Race, 2008) and the North East (Rogers, Curtis, Mazur, & 
Thwaites, 2010); and in the Namoi Valley of NSW (Sharp & Curtis, 2012). That research 
began with an extensive literature review (Mazur, Curtis, Thwaites, & Race, 2008), followed 
by qualitative research to explore key concepts in the North Central region and subsequent 
quantitative studies in the North East and the Namoi regions. Key findings from that 
research have been published as peer reviewed technical reports (see above) and in 
international journal papers (Mazur, Rogers, & Curtis, 2013; Rogers, Curtis, & Mazur, 2012).  
 
Drawing upon that experience, the CSU research team selected three items to explore 
aspects of belief in climate change (i.e. human induced, irreversible, lead to dire 
consequences) amongst rural landholders in the North Central region in 2014. The survey 
included a further 224 items that explored respondent’s values, beliefs, personal norms, 
attitudes, trust in the North Central CMA, engagement in NRM, management practices and 
background personal and farm details. Those items are similar to items included in the 
previous research and a detailed explanation of each topic is provided in the three technical 
reports identified above.   
 
The aim of this report is to provide the North Central CMA with a summary of rural 
landholder beliefs about climate change and the key factors that influence those beliefs 
based on the 224 items included in the regional survey. A second “social benchmarking for 
regional NRM” will be implemented in 2019 and the expectation is that items exploring 
beliefs about climate change will also be included in that survey.  
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Please note that the research team employed the item exploring belief in the extent Human 
activities are influencing changes in climate as the measure of belief in climate change for 
analyses exploring influences on belief in climate changes. Of course, there will be factors 
outside those included in the survey that will influence landholder beliefs about climate 
change. 
 

2 DATA ANALYSIS 
 
Statistical analysis applied to data included in this report included descriptive statistics (with 
means, medians and percentages as outputs); pairwise comparisons between variables to 
explore relationships between variables (i.e. survey items); and multiple regression analysis. 
Additional information about the regression analysis is provided later in the report (see 
section 3.2.3).  
 
For some topics respondents were asked to select from a set of response options. These are 
called Likert-type response options (e.g. options include Strongly disagree, Disagree, 
Neutral, Agree, Strongly agree, and Not applicable). In this study the Not applicable 
responses were excluded from the calculation of mean scores for all respondents for each 
items and for subsequent tests exploring differences across cohorts or relationships with 
other items. However, the number (i.e. n value) and percentage for Not applicable 
responses to items is identified in each table included in this report. 
 
Kruskal Wallis tests were used to test for significant differences on a continuous variable 
based on a grouping variable. Spearman’s rho was used for correlation analyses to identify if 
there were significant relationships between pairs of continuous variables. Spearman’s rho 
provides a coefficient which indicates the strength of the relationship between the 
variables. In social science, where outcomes have many influences, no two variables are 
likely to be strongly related and a correlation of 0.30 (on a range of 0 to 1) might be 
regarded as relatively strong (de Vaus, 2002).  
 

In all analyses reported in the text and tables the p value represents the significance level 
where a value below 0.05 is considered to be statistically significant. A p value below 0.05 
means that it is unlikely (probability of less than 5%) that the observed relationship or 
difference has occurred purely by chance. All statistical analyses were performed using the R 
software package and Microsoft Excel. 
 
 

3 RESULTS 
 
3.1 Belief in human induced climate change 
 
3.1.1 The North Central region 

 
Three items explored respondent’s belief in human induced climate change, including the 
extent it is human induced, irreversible and will lead to dire consequences if no action is 
taken [Table 1]. Respondents were asked to select from one of six response options:  
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Strongly disagree, Disagree, Neutral, Agree, Strongly agree and Don’t know/ Not applicable. 
In Table 1 the responses for Strongly disagree and Disagree have been combined 
(representing a ‘non-believer’ cohort), and responses for Agree and Strongly agree have 
been combined (representing a ‘believer’ cohort).  We suggest the Neutral category 
represent the ‘sceptical’ cohort. 
 
Over half of all survey respondents agreed with the statement that Human activities are 
influencing changes in climate (54%). Only 18% indicated they disagreed with this 
statement, suggesting that most rural landholders in the North Central either accept that 
climate change is a reality, or at least a possibility. However, as will be explained below, that 
overall pattern masks important differences between respondents who identify as farmers 
and those who identify as non-farmers. 
 
Over 80% of the survey respondents either Agreed or were Neutral about the statement 
that It is not too late to take action to address climate change, suggesting a high degree of 
optimism about addressing the causes or impacts of climate change. At the same time, the 
survey data suggests about half (44% and probably most of those who ‘believe’ in climate 
change) are concerned about the consequences of not taking action [Table 1]. A substantial 
proportion (from 27%-30%) of respondents chose the Neutral response options, and we 
have described these as ‘sceptics’ [Table 1]. 
 
Table 1 Rural landholder beliefs about climate change, North Central region, 2014 (N=726) 
 

Survey items exploring belief in 
climate change 

n Mean Agree Neutral Disagree 
Don't 

know/NA 

Human activities are influencing 
changes in climate 

686 3.49 54% 27% 18% 2% 

It is not too late to take action to 
address climate change 

682 3.58 54% 30% 10% 6% 

If we do nothing, climate change 
will have dire consequences for 
all living things, including humans 

687 3.31 44% 27% 24% 4% 

Note: mean scores are out of 5 (Don’t know/NA removed).  

 
3.1.2 A comparison with other regions 

 
As explained above, survey items exploring climate change beliefs have been included in 
other research undertaken by the CSU research team [Table 2]. That research includes a 
survey conducted during 2009 of all landholders with properties > 10 ha in two communities 
in North East Victoria (Chiltern and Eskdale); and a census of groundwater licence holders in 
the Namoi Valley in 2011. Clearly, there are very substantial differences in the contexts of 
the North East and North Central regions compared to the Namoi, with its summer rainfall, 
irrigation of cotton from groundwater and no real change in rainfall expected under existing 
climate change modelling.  
 
Beliefs change over time and beliefs about climate change are likely to be influenced by the 
occurrence of droughts and floods. It is important therefore to note that the North East 
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survey was implemented four years before the North Central survey and towards the end of 
the 10 year drought. The North Central survey was undertaken after the drought had 
broken.  
 
A larger proportion of respondents in the North Central region appear to ‘believe’ in climate 
change as a human induced phenomenon than in the Namoi, but less than the proportion in 
the North East survey. That regional pattern was repeated for the other belief items [Table 2 
and Figure 1].  
 
These findings may reflect differences in the nature of property enterprises in the three 
regions, prevailing seasonal weather conditions (e.g. drought conditions in North East 
Victoria) at the time of the respective surveys, the relative importance of farming as an 
occupation in the three regions or simply the passage of time and changes in beliefs over 
time.   
 

 
Figure 1 Comparison of belief in human induced climate change across three regions: 
North Central (2014), Namoi Valley (2011) and North East (2009) 
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Table 2 Comparison of belief in human induced climate change across three regions: North 
Central (2014), Namoi Valley (2011) and North East (2009) 
 

Survey items 
exploring belief in 
climate change 

Region n Mean Agree Unsure Disagree 
Don't 
know/NA 

Human activities are 
influencing changes in 
climate 

NE Victoria 90 3.83 68% 20% 11% 1% 

North 
Central 

686 3.49 54% 27% 18% 2% 

Namoi 206 3.12 41% 33% 27% 0% 

It is not too late to 
take action to address 
climate change 

NE Victoria 90 3.64 60% 27% 9% 4% 

North 
Central 

682 3.58 54% 30% 10% 6 % 

Namoi 203 3.35 42% 35% 12% 11% 

If we do nothing, 
climate change will 
have dire 
consequences for all 
living things, including 
humans 

NE Victoria 90 3.53 48% 34% 16% 2% 

North 
Central 

687 3.31 44% 27% 24% 4% 

Namoi 207 2.71 25% 31% 43% 1% 

Note: mean scores are out of 5 (Don’t know/ NA removed).  

 
3.2 Influences on belief about climate change  
 
3.2.1 Held values 

 
Values, Belief, Norm (VBN) theory (Slimak & Dietz, 2006) underpins much of contemporary 
social theory exploring landholders’ adoption of conservation practices. This theory explains 
an individual’s motivation for environmental behaviour. The elements of VBN theory include 
values (i.e. guiding principles in life), beliefs (awareness of consequences, ascribed 
responsibility beliefs and general environmental concern), personal norms and behaviour 
(Stern, 2000). VBN theory suggests that behaviour is derived from core elements of 
personality and belief structures. These inform people’s specific beliefs about human-
environmental interactions, consequences, and an individual’s responsibility for taking 
action. VBN hypothesises that pro-environmental behaviour is more likely if the individual 
feels there may be adverse consequences for something they value (Stern, Dietz, & Kalof, 
1993). Some of the key elements of Stern’s (2000) causal structure (biospheric, altruistic, 
egoistic values; beliefs; and awareness of adverse consequences) were included in the 2014 
North Central region survey.  
 
Almost all respondents indicated that Looking after my family and their needs was an 
important value to them [Table 3]. The majority of respondents also gave a high rating to all 
three biospheric values, with 63%-75% of respondents indicating that these items were 
important to them [see Table 3]. Respondents were less inclined to give a high rating to the 
altruistic and egoistic values items, with the exception of Creating wealth and striving for a 
financially profitable business (65% agreed).  
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Table 3 Held values, North Central region, 2014 (N=726) 
 

Items exploring held values or guiding 
principles 

n Mean Important 
Some 

importance 
Not 

Important 

Family 

Looking after my family and their needs 671 4.62 92% 5% 3% 

Biospheric 

Preventing pollution and protecting 
natural resources 

673 3.98 75% 19% 7% 

Protecting the environment and 
preserving nature 

671 3.92 68% 26% 6% 

Respecting the earth and living in 
harmony with other species 

673 3.77 63% 25% 12% 

Altruistic 

Working for the welfare of others 670 3.47 53% 31% 16% 

Caring for the weak and correcting 
social injustice 

668 3.20 40% 35% 25% 

Fostering equal opportunities for all 
community members 

670 3.07 35% 37% 28% 

Egoistic 

Creating wealth and striving for a 
financially profitable business  

672 3.68 65% 17% 18% 

Being influential and having an impact 
on other people and events 

668 2.90 31% 32% 37% 

Having power and being able to lead 
others 

669 2.41 20% 23% 57% 

Note: mean scores are out of 5 (Don’t know/ NA removed). 
 
From the North Central CMA perspective these findings are encouraging in that they suggest 
the majority of respondents hold values consistent with biodiversity conservation. Based on 
the research team’s experience in other farming regions, we highlight the relatively high 
rating given to Creating wealth and striving for a financially profitable business. The 
proportion of respondents giving this item a high rating is similar to the proportion (60%) of 
respondents who identified as farmers by occupation. Given that farmers are less likely to 
‘believe’ in climate change [see Table 4] this finding may provide the NC CMA with some 
insights into how to effectively engage farmers in dialogue about climate change.  
 
3.2.2 Occupational identity 
 
Research has shown an increase in the extent of non-farmers in traditionally agriculture-
based rural communities (Mendham, Curtis, & Millar, 2012). Previous research, including 
that undertaken by the authors (Groth, Curtis, Mendham, & Toman, 2014; Mendham & 
Curtis, 2010; Mendham et al., 2012; Mendham, Gosnell, & Curtis, 2011) also suggests that 
farming and non-farming occupational identities play an important role in NRM and the 
management of private rural land (Mendham et al., 2012). 
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Typologies of rural landholders have been developed to assist practitioners more effectively 
engage rural landholders. However, those typologies are not grounded in established 
theory, often don’t include all landholders (e.g. focus on one industry) and are often 
complex and very difficult for practitioners to apply in their work (Groth & Curtis, 2017; 
Groth, Curtis, Mendham, & Toman, 2017).   
 
Collective identity theory provides an important foundation for the study of occupational 
identity. A collective identity is a statement of categorical membership that is ‘shared with a 
group of others who have (or are believed to have) some characteristic(s) in common’ 
(Ashmore, Deaux, & McLaughlin-Volpet, 2004). An occupational identity is one in which its 
‘members’ sense of identity is closely tied to their occupation’ (Carroll & Lee, 1990).  
 
The Collective Identity Construct (CIC) (Ashmore et al., 2004) is a foundation model for 
viewing the elements that could be included in theories of identity. The CIC contains seven 
distinct elements of collective identity which indicate the relative strength of an individual’s 
collective identity. These elements include self-identification as a member of a particular 
group, evaluation of a group on a personal and public scale, attachment and feeling of fate 
being tied to a group, behavioural involvement with a group, the importance of the identity 
in one’s mental hierarchy amidst other memberships, the number of interactions individuals 
have with group members, and the perceived (or actual) history of a group. Most 
quantitative studies have drawn on only one of the seven elements contributing to 
collective identity – self categorisation. The CIC can be used to explore the occupational 
identity of rural landholders, how this influences behaviour and how this affects natural 
resource management (NRM) (Groth et al., 2014).   
 
In the survey we assessed occupational identity using the seven elements of the CIC 
(including self-categorisation).  Those items have been included in the pairwise comparisons 
used to explore the factors influencing belief in climate change amongst survey 
respondents.  
 
Many items in the CIC scale were identified as having significant and strong relationships 
with the dependent variable Human activities are influencing changes in climate [see the 
Appendix for Table 7]. Use of the CIC also shows the important influence of the strength of 
occupational identity within the farming cohort on belief in climate change [see the 
Appendix for Table 8].  
 
The research team has established that self-categorisation is a valid and cost-effective way 
to explore occupational identity amongst rural landholders In Australia (Groth et al., 2014). 
That is, asking respondents to self-identify as farmers or non-farmers is a valid approach. 
We therefore focussed on this single variable for much of the analysis undertaken for this 
report [see Table 4].  
 
Survey respondents were asked to indicate their primary occupation (e.g. farmer, teacher, 
nurse, student). Those responses were then recoded to farmer or non-farmer. As is revealed 
in Table 4, 60% of survey respondents indicated they were farmers by occupation. 
Comparisons of farmers and non-farmers indicated that farmers are significantly less likely 
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than non-farmers to believe humans are influencing changes in climate (44% compared to 
70%) [Table 4]. 
 
If we combine the Agree and Neutral categories, almost 90% of non-farmers appear to 
either accept or are “open” to the idea of human induced climate change. So, if it is 
important that rural landholders believe in climate change, then it seems the focus of North 
Central CMA efforts should be on the farmer cohort. The “good news” is that a third of the 
farmers selected the Neutral option, suggesting they may be “open” to the idea of human 
induced climate change. Engagement of non-farmers should probably focus on practical 
steps that can be taken to respond to climate change.  
 
Amongst farmers, those who were less likely to believe that climate change is human 
induced were more likely to reject the concept of a landholder duty of care for the 
environment, more likely to express attitudes supporting private property rights and more 
likely to have a stronger occupational identity as a farmer (based on the items from the CIC).  
 
The research team suggests two possible explanations for these relationships (these are 
untested and there may be other, better explanations). The first is that farmers may have an 
emotional response to the discourse around climate change and that response may at least 
in part, reflect their intergenerational connection with the land (typically more likely for 
farmers) and their belief that the wider public (or conservation interests) attribute land 
clearing (of native vegetation) to farmers and land clearing is linked to climate change. A 
related factor may be that farmers are being blamed for contributing to climate change as a 
result of methane emissions from livestock. A second possible explanation is that farmers 
may believe that recent or future policy responses to climate change (e.g. taxes on 
emissions) are a threat to their livelihoods, and as this research illustrates, most farmers are 
committed to operating profitable farm businesses. Further research is needed to explore 
these and other potentially plausible explanations of the relationship between farmer 
identity and belief in climate change 
 
Table 4 Comparison of farmer and non-farmer belief in human induced climate change, 
North Central region, 2014 (N=726)  
 

Survey items exploring 
belief in climate change 

Occupation n Mean Agree Neutral Disagree p value 

Human activities are 
influencing changes in 
climate 

Farmer 374 3.23 44% 33% 22% 
<0.001 

Non-farmer 253 3.91 70% 19% 10% 

It is not too late to take 
action to address climate 
change 

Farmer 349 3.44 50% 38% 12% 
<0.001 

Non-farmer 245 3.80 67% 24% 8% 

If we do nothing, climate 
change will have dire 
consequences for all 
living things, including 
humans 

Farmer 366 3.02 36% 33% 32% 

<0.001 
Non-farmer 245 3.80 64% 22% 13% 
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3.2.3 Factors influencing belief in human induced climate change: a summary  

 
To explore the factors influencing belief in human induced climate change, pairwise 
comparisons were conducted between the item Human activities are influencing changes in 
climate and all other survey items. Of the 227 comparisons, 122 showed a significant or 
dependent relationship [refer to Appendix 1].  
 
Belief in climate change being a human induced phenomena was linked to: 

 Values: a positive relationship with pro-environmental concerns and a negative 
relationship for building a profitable business; 

 Belief: that humans have the capacity to make large scale impacts on the 
environment (regionally and globally); and  

 Occupational identity: non-farmers more likely to believe that climate change is 
human induced.  

 Trust: those who believed in climate change were also more likely to trust the NC 
CMA.   

 
However, the measures of trust in the survey focused on topics other than climate change. 
The most plausible explanation of this relationship is that those with pro-environmental 
values are more likely to trust the NC CMA which also espouses those values and supports 
environmental work across the catchment. 
 
We conducted multiple regression analysis to further explore the set of factors influencing 
belief in human induced climate change. These models provide a measure of the individual 
contribution of each predictor to the outcome (belief in climate change) if the effects of all 
other predictors are held constant. In the tables below, the significance levels are shown in 
brackets next to the predictors that had a significant effect. The overall significance of the 
model is also shown, as is the proportion of variance explained by the model (adjusted R2). 
In these models we explored the influence of values; beliefs; dispositional trust; and social 
and personal characteristics, including occupational identity, age and gender. 
 
The “best” model is summarised in the next paragraph and explained 39% of the variance in 
belief in human induced climate change. The importance of values, in particular a conflict of 
values, was highlighted by these analyses (see next section for a discussion). 
 
Belief in climate change as a human induced phenomena was linked to:  

 Values: a negative relationship with Creating wealth and striving for a financially 
profitable business and a positive relationship with biospheric held values; 

 Trust: a positive relationship with higher levels of dispositional trust (i.e. respondents 
were predisposed to trust others); 

 Assessment of issue: a positive relationship with the importance of Negative impacts 
of climate change in this region in my lifetime. 

 
We also explored the remaining two belief items (It is not too late to take action to address 
climate change and If we do nothing, climate change will have dire consequences for all 
living things, including humans). There were two significant predictors for It is not too late to 
take action to address climate change: a negative relationship was observed between 
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Creating wealth and striving for a financially profitable business and a positive relationship 
with the assessment of issue item Negative impacts of climate change in this region in my 
lifetime (R221%).   
 
For the item If we do nothing, climate change will have dire consequences for all living 
things, including humans, there were positive relationships with biospheric held values and 
the assessment of issue item Negative impacts of climate change in this region in my 
lifetime; and negative relationships with the item Creating wealth and striving for a 
financially profitable business, farming attached values and age (R2451%). Trust in and 
trustworthiness of the NC CMA items were not significant predictors in the final models. 
 
More detailed explanation of the approach to regression modelling 
 
Items were selected for inclusion in these models based on previous conceptualisations of 
VBN and related theories, including the framework proposed by Dietz, Dan, and Shwom 
(2007) for examining public acceptance of climate change policy (Dietz et al., 2007; 
Sahuquillo & Lluria, 2003; Slimak & Dietz, 2006; Steg, De Groot, Dreijerink, Abrahamse, & 
Siero, 2011). The model included measures of social structure and personal characteristics, 
including age, gender and occupational identity (farmer/non-farmer); held values; attached 
values; dispositional trust; and assessment of issue (climate change having negative impacts 
in my region).  
 
Held values were based on the 12 item scale developed by de Groot and Steg (2007b) 
adapted from Schwartz’s value typology that distinguishes between biospheric, egoistic and 
altruistic values (Schwartz, 1992, 1994). We used the process outlined by De Vaus to 
determine if the 12 items made unidimensional and reliable scales. We tested if each item 
fit with the rest of the scale (coefficients need to be greater than 0.3) and calculated 
Cronbach’s alpha coefficients (coefficients should be greater than 0.7). Correlations were 
then conducted between each item in each scale with the other scales and items in other 
scales. If the correlation is highest with the scale that the item is supposed to belong to, the 
assignment is considered correct. The scale was then created by averaging the relevant 
items. In our model we included Schwartz’ biospheric scale (Cronbach’s alpha 0.81). Two of 
the altruistic and egoistic items did not correlate most strongly with the scales they 
belonged to on theoretical grounds (the egoistic item Being influential and having an impact 
on other people and events and altruistic item Fostering equal opportunities for all 
community members). Overlap between these scales has been found in other studies (De 
Groot & Steg, 2007a; Steg et al., 2011). We included the remaining, non-overlapping 
altruistic and egoisitic items, and the item Looking after my family and their needs. 
 

Two scales of assigned (attached) values were included. One was a set of three items 
related to valuing the property for farming (Sense of accomplishment from 
building/maintaining a viable business, Sense of accomplishment from producing food and 
fibre for others, The productive value of the soil on my property); and a set of three items 
relating to valuing the property for recreation (A place for recreation, Working on the 
property is a welcome break from my normal occupation, A place where I can escape the 
pressures of life). Correlation coefficients were calculated between each item and the rest of 
the scale (all items with correlations above .3). Cronbach’s alpha was then calculated and all 
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were above the suggested cut off .7 (farming values 0.84, recreation values 0.74). We also 
tested another set of three vegetation related items, but these items correlated with both 
the farm and recreation values. 

 
A three item scale exploring dispositional trust (items based on Smith et al. (2013)) was 
included (You can't be too careful when dealing with people, People are almost always 
interested only in their own welfare, One has to be alert or someone is likely to take 
advantage of you). The same process described above was followed (Cronbach’s alpha .71). 
 
A separate item assessing respondents’ assessment of issues in their local district was also 
included. This item, Negative impacts of climate change in this region in my lifetime, was 
rated on a scale of Not important to Very important. This item gives an indication of 
respondents’ personal experience of climate change.  
 
Multicollinearity was tested for using variance inflation factors (VIF). All VIF scores were 
below 2, indicating that multicollinearity was not an issue to be addressed. We present 
three models: one for each of the three belief in climate change items.  
 
Table 4 Modelling results, standardised coefficients  
 

Items 

Human activities 
are influencing 

changes in 
climate 

It is not too late 
to take action to 
address climate 

change 

If we do nothing, climate 
change will have dire 

consequences for all living 
things, including humans 

Farming occupational identity -0.08 -0.04 -0.08  

Female 0.03   0.04 0.03 

Age -0.06  -0.07  -0.08 (.01) 

Working for the welfare of others 0.00    -0.04 -0.06            

Caring for the weak and correcting social 
injustice 

0.02   0.07 0.05 

Looking after my family and their needs -0.05   0.08 0.02 

Creating wealth and striving for a financially 
profitable business 

-0.17 (<.001)    -0.14 (.006) -0.11 (.01)            

Biospheric held value scale 0.16 (<.001) 0.09  0.19 (<.001)            

Recreation attached values -0.02   -0.02  -0.02 

Farm attached values -0.03    -0.03 -0.11 (.01)            

Dispositional trust scale 0.07 (0.04)   0.05 0.05          

Negative impacts of climate change in this 
region in my lifetime 

0.44 (<.001)    0.34 (<.001) 0.47 (<.001)    

Adjusted R2 and p value  
39% (<.001)  
F-statistic: 30.21 
on 12 and 564 DF 

21% (<.001) 
F-statistic:  12.91 
on 12 and 537 DF 

45% (<.001) 
F-statistic: 39.42 on 12 and 
553 DF 
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4 ENGAGEMENT WITH LANDHOLDERS ABOUT CLIMATE CHANGE 
 
As explained above, 70% of non-farmers (40% of rural landholders) and 40% of farmers 
appear to believe that humans are influencing changes in climate. So, if it is important that 
rural landholders believe in climate change, then it seems the focus of North Central CMA 
efforts should be on the farmer cohort. The “good news” is that a third of the farmers 
selected the Neutral option, suggesting they may be “open” to the idea of human induced 
climate change. Engagement of non-farmers who mostly believe in climate change should 
probably focus on practical steps they can take to respond to climate change. 
 
We have suggested that efforts to engage farmers should be informed by their values. This 
research suggests those efforts should acknowledge the importance to farmers of Looking 
after their family and their needs and Creating wealth and striving for a financially profitable 
business. The research team suggests the North Central CMA give some thought to the 
practical actions required to align their engagement strategies and practices with farmers 
around climate change, taking into account the importance of those values to farmers. The 
focus should be on the relevance of those actions, including as sensible responses to climate 
variability.  
 
Farmers (and other landholders) typically seek information from a variety of sources 
[Appendix 4, Figure 2 for the overall summary and Tables 5 and 6 for the comparison of 
farmers and non-farmers], but it is trusted sources that have most impact. For topics where 
there is considerable uncertainty or contentiousness, it is often trusted “platforms” such as 
Landcare groups, commodity groups or in the case of the North Central region, soil health 
groups, which are likely to provide the most impact.  
 
The impact of those platforms typically extends beyond “their membership”. For example, 
in this study only 13% of farmers said they were a member of a soil health group [Table 5] 
but 51% of farmers said they attended a field day/ farm walk/ demonstration focused on 
soil health in the past 12 months [Table 6]. With 45% of farmers involved in Landcare, 25% 
in a commodity group and 13% in a soil health group, the North Central CMA appears to 
have the opportunity to engage a large proportion of farmers. Indeed, 56% of farmers were 
a member of one or more of these platforms.  
 
Table 5 Group membership, comparison of farmers and non-farmers, North Central 
region, 2014 (N=726, n=661-663) 
 

 Group membership 

 
All 

Farmer 
n=391-393 

Non-farmer 
n=270 

Yes Yes Yes 

Landcare group  36% 45% 24% 

Commodity group 16% 25% 3% 

Soil health group 8% 13% 1% 

                   Note: 56% of farmers were participants in at least one of these platforms 
                  Farmers significantly more likely to participate in each platform (p<0.01) 
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Table 6 Information sources for natural resource management: comparing farmers and 
non-farmers, North Central region, 2014 (N=726) 
 

 Information source for NRM 

Farmer 
n=360-391 

Non-farmer 
n=249-269 

Significant 
p<0.05 

Yes Yes 

Books/magazines/journals 78% 65% Yes 

Newspapers 77% 74% No 

Friends/neighbours/family 71% 75% No 

Mailed brochures/leaflets/community 
newsletters 

71% 62% Yes 

Field days 59% 33% Yes 

Radio 59% 50% Yes 

North Central Catchment Management 
Authority 

55% 46% Yes 

Bureau of Meteorology 52% 55% No 

Attended field days/farm 
walks/demonstrations focused on soil 
health in the past 12 months 

51% 22% Yes 

Landcare group/network/coordinator 45% 30% Yes 

Government agencies/departments 44% 43% No 

Television 41% 50% Yes 

Victorian Farmers Federation  40% 13% Yes 

Internet 37% 46% Yes 

Agricultural consultants 30% 14% Yes 

Local Council 27% 42% Yes 

Commodity groups 21% 10% Yes 

Environmental organisations 20% 24% No 

Attended field days/farm 
walks/demonstrations focused on native 
plants & animals in the past 12 months 

19% 18% No 

Extension officers 18% 6% Yes 

Social media (twitter/ facebook) 6% 7% No 
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APPENDIX 1 Factors influencing belief in human inducted climate change: all respondents 
 
Table 7 Significant correlations between the item for Belief in human induced climate change and other survey items, North Central region, 
2014 (N=726) 
 

Topics Variables (i.e. survey items)  n 
Statistic 
A Spearman’s Rho 
B Kruskal-Wallis Chi Sq 

p value  

Belief (climate change, dire 
consequences) 

If we do nothing, climate change will have dire consequences for all living 
things, including humans 

653 0.737 A <0.0001 

Belief (climate change, 
irreversibility) 

It is not too late to take action to address climate change 637 0.602 A 
<0.0001 

Concern about issues 
(climate change) 

Negative impacts of climate change in this region in my lifetime 603 0.537 A 
<0.0001 

Belief (clearing) Clearing native vegetation since European settlement has substantially 
reduced the extent and variety of native vegetation in this district 

602 0.477 A 
<0.0001 

Risk interpretation (stock 
waterways) 

Damage to waterways & wetlands from stock/cropping is already obvious 622 0.396 A 
<0.0001 

Belief (environmental 
watering) 

The increased allocation of water for the environment under the Murray 
Darling Basin Plan will improve the health of waterways & wetlands  

544 0.382 A 
<0.0001 

Confidence in CRP (stock 
waterways) 

Fencing to manage stock access is an essential part of the work required to 
protect the health of waterways and wetlands 

589 0.358 A 
<0.0001 

Biospheric held value Protecting the environment and preserving nature 636 0.326 A <0.0001 

Belief  Aboriginal people should have the right to negotiate access with individual 
landholders to visit important cultural sites 

601 0.331 A 
<0.0001 

Belief (waterways) The productivity of farm land is related to the health of nearby waterways & 
wetlands  

571 0.338 A 
<0.0001 

Concern about issues 
(environmental) 

Loss of native plants and animals in the landscape  629 0.317 A 
<0.0001 

Biospheric held value Preventing pollution and protecting natural resources 638 0.313 A <0.0001 

Duty of care It is fair that the wider community asks landholders to manage their land in 
ways that will not cause foreseeable harm to the environment 

611 0.312 A 
<0.0001 

Occupation  Occupation (farmer, non-farmer) 627 57.725 B <0.0001 
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Farmer: n=374; Mean 3.2; 
Median 3 
Non-famer: n=253; Mean 
3.9: Median 4 

Attached value 
(environmental) 

Native vegetation provides habitat for birds and animals 638 0.299 A 
<0.0001 

Confidence in CRP (stock 
waterways) 

Improvements in bank stability and vegetation condition justify the costs of 
watering stock off-stream  

559 0.317 A 
<0.0001 

Biospheric held value Respecting the earth and living in harmony with other species 638 0.295 A <0.0001 

Belief (environmental 
watering) 

If landholders are informed in advance, it would be acceptable to cause minor 
floods for environmental purposes 

571 0.311 A 
<0.0001 

Occupational identity  

Occupational identity  (part time farmer, full time farmer, non-farmer) 670 

56.970 B 

N: Farmer 344; Non-
farmer 120; Part-time 
farmer 206 
Mean: Farmer 3.2; Non-
farmer 4; Part-time 
farmer 3.6 
Median: Farmer 3; Non-
farmer 4; Part-Time 
farmer 4 

<0.0001 

Concern about issues (stock 
waterways, environmental)  

Stock damage to native vegetation along waterways and in wetlands 595 0.294 A 
<0.0001 

Trust and trustworthiness 
waterways and wetlands 

The North Central CMA is very knowledgeable about waterways & wetlands 
management 

505 0.295 A 
<0.0001 

Risk interpretation (stock 
waterways) 

Only a few people benefit from cropping/grazing waterways & wetlands 615 0.266 A 
<0.0001 

Attached valued 
(environmental) 

Native vegetation makes the property an attractive place to live 635 0.261 A 
<0.0001 

Knowledge  
(environmental) 

Impact of ground water use on the extent native plants survive drought 557 0.254 A 
<0.0001 

Hours on property work Estimate the average number of hours per week that you worked on 
farming/property related activities over the past 12 months.   

614 -0.239 A 
<0.0001 

Confidence in CRP (willow The cost of willow removal is justified by improvements in the condition of 514 0.257 A <0.0001 
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removal) river banks & river health 

Risk interpretation 
(groundwater) 

If we are careful it is possible to pump ground water without affecting the 
integrity (water quality and level) of the aquifer 

538 -0.251 A 
<0.0001 

Length of property 
ownership 

What is the longest period of time you have you owned or managed all/some 
part of your property? 

667 -0.221 A 
<0.0001 

Land use Pasture 631 -0.226 A <0.0001 

Occupational identity I consider myself to be a typical agricultural producer in this area 602 -0.230 A <0.0001 

Egoistic held value Creating wealth and striving for a financially profitable business  637 -0.223 A <0.0001 

Altruistic held value Caring for the weak and correcting social injustice 634 0.221 A <0.0001 

Occupational identity  I very much identify with agricultural producers in my district 631 -0.220 A <0.0001 

Attached value 
(production) 

Sense of accomplishment from producing food and fibre for others 636 -0.217 A 
<0.0001 

Trust and trustworthiness 
waterways and wetlands 

I can rely on the North Central CMA to provide useful advice about waterways 
& wetlands management 

501 0.242 A 
<0.0001 

Property size What is the total area of rural land you own within the North Central CMA? 
(excluding land you manage but do not own) 

654 -0.210 A 
<0.0001 

Trust and trustworthiness 
waterways and wetlands 

The North Central CMA keeps landholders’ interests in mind when making 
decisions about waterways and wetlands management 

508 0.234 A 
<0.0001 

Knowledge  How to establish introduced perennial pastures (e.g. lucerne) in this area 672 -0.203 A <0.0001 

Trust and trustworthiness 
waterways and wetlands 

Sound principles guide North Central CMA decisions about waterways & 
wetlands management  

496 0.233 A 
<0.0001 

Occupational identity My regular social contacts and relationships are with other agricultural 
producers 

618 -0.206 A 
<0.0001 

Knowledge (environmental) The effect of ground water extraction on stream flows during drought 555 0.216 A <0.0001 

Knowledge (production) Frequency & rate of fertiliser application to maintain productivity across the 
main soil types on your property  

668 -0.194 A 
<0.0001 

Concern about issues 
(environmental) 

Nutrient run-off from rural properties affecting water quality 599 0.205 A 
<0.0001 

Occupational identity When someone criticises agricultural producers, it feels like a personal insult 624 -0.200 A <0.0001 

Family member working on 
property  Is another family member working full time on your property? 630 

24.727 B 

Yes: n=186; Mean 3.2; 
Median 2 

<0.0001 
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No: n=444; Mean 3.7; 
Median 4 

Concern about issues 
(environmental) 

Dams on rural properties reducing run-off to natural waterways 596 0.201 A 
<0.0001 

Attached value 
(production) 

Sense of accomplishment from building/maintaining a viable business 637 -0.195 A 
<0.0001 

Irrigated 2013 Total area irrigated (in 2013) 564 -0.205 A <0.0001 

On property income 

Did your property return a net profit (income from your property exceeded all 
paid expenses before tax) last financial year (2012/2013)? 

656 

22.680 B 

Yes: n=372; Mean 3.7; 
Median 3 
No: n=284; Mean 3.7; 
Median 4 

<0.0001 

Land use Area sown to perennial pasture and lucerne 549 -0.194 A <0.0001 

Conservation covenant Some part of the property will be placed under a conservation covenant 612 0.184 A <0.0001 

Land use Dairying (maximum number of cows milked) 553 -0.193 A <0.0001 

Information source  

Environmental organisations 622 

20.159 B 

Yes: n=138; Mean 3.9; 
Median 4 
No: n=484; Mean 3.4; 
Median 4 

<0.0001 

Gender 

Are you male or female?  614 

19.696 B 

Male: n=511; Mean 3.4; 
Median 4 
Female: n=103; Mean 4; 
Median 4 

<0.0001 

Concern about issues 
(environmental) 

The impact of pest plants and animals on native plants and animals 632 0.176 A 
<0.0001 

Multiple property 
ownership 

How many rural properties do you own? (including those within and outside 
of the North Central CMA)? 

653 -0.169 A 
<0.0001 

Information source  

Internet 623 

18.632 B 

Yes: n=254; Mean 3.7; 
Median 4 
No: n=369; Mean 3.5; 
Median 3 

<0.0001 
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Multiple property 
ownership  

How many of these properties are within the North Central CMA?  641 -0.170 A 
<0.0001 

Attached value (social) A place for recreation 638 0.167 A <0.0001 

Land use Cropping  630 -0.165 A <0.0001 

Irrigated 2013 

Did you irrigate in 2013? 634 

16.748 B 

Yes: n=184; Mean 3.2; 
Median 3 
No: n=450; Mean 3.6; 
Median 4 

<0.0001 

Knowledge (production) Frequency & rate of spraying to implement minimum tillage in this area 663 -0.159 A <0.0001 

Occupational identity In general, I’m glad that I’m an agricultural producer 580 -0.168 A <0.0001 

Knowledge (environmental) The role of understorey plants in maintaining native birds 671 0.156 A <0.0001 

Land use 

Farm forestry 618 

16.298 B 

Yes: n=50; Mean 4.1; 
Median 4 
No: n=568; Mean 3.4; 
Median 4 

<0.0001 

Land use Total number of ewes, lambs, wethers and rams 612 -0.161 A <0.0001 

Knowledge (cultural) Which Aboriginal group is connected to the area where your property is 666 0.153 A <0.0001 

Altruistic held value Fostering equal opportunities for all community members 635 0.156 A <0.0001 

Occupational identity  For the month of February 2014, estimate the proportion of people you met 
socially who you consider are either full-time or part-time farmers:  

644 -0.154 A 
<0.0001 

Attached value (social) A place where I can escape the pressures of life  618 0.157 A <0.0001 

Expanded property  

Has this enterprise bought additional land to increase a landholding in this 
region in the past 20 years? 

624 

14.855 B 

Yes: n=295; Mean 3.3; 
Median 2 
No: n=329; Mean 3.7; 
Median 4 

<0.0001 

Subdivided property  

Have you subdivided or sold part of your existing property in this region in the 
past 20 years? 

630 

14.393 B 

Yes: n=96; Mean 3.1; 
Median 3 
No: n=534; Mean 3.6; 
Median 4 

<0.0001 
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Attached value (social) A great place to raise a family 632 -0.151 A <0.0001 

Occupational identity  I have a strong sense of belonging or attachment to other agricultural 
producers  

611 -0.152 A 
<0.0001 

Land use Total number of beef cattle (cows, calves, steers and bulls) 574 -0.155 A <0.0001 

Attached value 
(production) 

The productive value of the soil on my property 636 -0.140 A 
<0.0001 

Information source 

Local Council 624 

12.027 B 

Yes: n=209; Mean 3.7; 
Median 4 
 
No: n=415; Mean 3.4; 
Median 4 

0.001 

Belief (property rights) Landholders should have the right to harvest water that falls on their 
property, even if that action impacts on others 

610 -0.133 A 0.001 

Information source 

Government agencies/departments 621 

10.618 B 

 

Yes: n=276; Mean 3.7; 
Median 4 
 
No: n=345; Mean 3.4; 
Median 3 

0.001 

Knowledge  The ability to identify acidic soils in this area 668 -0.125 A 0.001 

Off-property income 

Did you or your spouse receive a net off-property income (after expenses and 
before tax) last financial year (2012/2013)? 

654 

9.981 B 

Yes: n=391; Mean 3.6; 
Median 4 
No: n=263; Mean 3.3; 
Median 3 

0.002 

Information source 

Victorian Farmers Federation  624 

9.729 B 

Yes: n=181; Mean 3.3; 
Median 3 
No: n=443; Mean 3.6; 
Median 4 

0.002 

Off property work Estimate the number of days that you were involved in paid off-property work 
in the past 12 months 

560 0.132 A 0.002 
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Management practice 
(biodiversity) 

Prepared a habitat assessment for native plants 580 

9.585 B 

Yes: n=63; Mean 3.9; 
Median 4 
No: n=517; Mean 3.5; 
Median 4 

0.002 

Attached value (social) Working on the property is a welcome break from my normal occupation 587 0.124 A 0.003 

Occupational identity  Being a part of the larger group of agricultural producers is an important 
reflection of who I am 

576 -0.124 A 0.003 

Risk interpretation  I really dislike not knowing what is going to happen 659 0.113 A 0.004 

Management practice 
(sustainable agriculture) 

Max area of crop or grass sown in any year using minimum or no tillage 
techniques(ha) 

326 -0.161 A 0.004 

Attend field day 
(biodiversity) 

Did you attend field days/farm walks/demonstrations focused on native plants 
& animals in the past 12 months 

628 

8.383 B 

Yes: n=112; Mean 3.8; 
Median 4 
No: n=516; Mean 3.4; 
Median 4 

0.004 

Knowledge (environmental) The effect of fertiliser application on the persistence of native grasses in this 
area 

671 -0.111 A 0.004 

Belief Soil testing is an essential first step in understanding soil condition 616 0.116 A 0.004 

Attached value (social) An attractive place/area to live 640 0.111 A 0.005 

Family succession  

Do you have family members interested in taking on your property in the 
future?  

667 

10.563 B 

Yes: n=302; Mean 3.3; 
Median 3 
No: n=156; Mean 3.6; 
Median 4 
Unsure: n=209; Mean 3.6; 
Median 4 

0.005 

Belief (property rights) Rural landholders should have the right to discharge water from their 
property, even if that action impacts on others 

592 -0.115 A 0.005 

Management practice 
(biodiversity) 

Estimated time spent by you or others to control pest animals and non crop 
weeds  

588 -0.115 A 0.005 

Attached value (social) Opportunity to learn new things 636 0.107 A 0.007 

Attached value (universal) Ability to pass on a healthier environment for future generations 639 0.105 A 0.008 
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Concern about issue 
(social) 

Long-term negative impacts of property purchased by 'lifestylers'  601 -0.107 A 0.009 

Deposition to trust One has to be alert or someone is likely to take advantage of you 660 -0.101 A 0.009 

Management practice 
(biodiversity) 

Area of native bush/grasslands fenced to manage stock access 472 

6.743 B 

Yes: n=259; Mean 3.6; 
Median 4 
No: n=213; Mean 3.4; 
Median 3 
 

0.009 

Principal place of residence 

Is this property your principal place of residence? 667 

6.717 B 

Yes: n=483; Mean 3.4; 
Median 4 
No: n=184; Mean 3.7; 
Median 4 
 

0.010 

Knowledge (environmental) The role of ground water in sustaining native vegetation during droughts  669 0.099 A 0.010 

Management practice 
(biodiversity) 

Fenced soaks and springs to manage stock access   349 

6.553 B 

Yes: n=50; Mean 3.8; 
Median 4 
No: n=299; Mean 3.4; 
Median 4 
 

0.010 

Long term plans 
(expansion) 

Additional land will be leased or share farmed 612 -0.103 A 0.011 

Trust and trustworthiness 
waterways and wetlands 

I can rely on the North Central CMA to provide appropriate financial 
assistance for waterways & wetlands management  

463 0.118 A 0.011 

Concern about issues 
(productive/environmental) 

Declining nutrient status of soils 603 0.103 A 0.011 

Succession If yes: Has your family agreed to a succession plan?  341 -0.137 A 0.012 

Property size What area of additional land do you manage (lease/share farm/agist from 
others) within the North Central CMA (additional to the figure you provided 
above)? 

593 -0.103 A 0.013 

Conservation covenant Conservation covenant 529 0.108 A 0.013 
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Concern about issues Soil erosion 599 0.100 A 0.014 

Attached value (economic)  An asset that will fund my retirement 633 -0.097 A 0.015 

Long term plans 
(expansion) 

Additional land will be purchased 629 -0.097 A 0.015 

Knowledge (production) Frequency & rate of lime application to address soil acidity in this area 665 -0.093 A 0.016 

Irrigation  

Established an irrigation tailwater reuse system 336 

5.501 B 

Yes: n=90; Mean 3.2; 
Median 3 
No: n=246; Mean 3.5; 
Median 4 
 

0.019 

Commodity group 

Are you a member or involved with a local commodity group? (e.g. Flockcare, 
Cropcare, Best Wool) 

631 

5.254 B 

Yes: n=104; Mean 3.3; 
Median 3 
No: n=527; Mean 3.5; 
Median 4 
 

0.022 

Knowledge  
(environmental/sustainable 
agriculture) 

How to use soil testing to prepare a nutrient budget that will increase soil 
productivity without the risk of high levels of nutrient run-off  

667 -0.089 A 0.022 

Management practice 
(sustainable agriculture) 

Tested soils for nutrient status in paddocks where have applied fertiliser/soil 
conditioners in the past 

555 

4.648 B 

Yes: n=353; Mean 3.4; 
Median 4 
No: n=202; Mean 3.6; 
Median 4 
 

0.031 

Altruistic held value Working for the welfare of others 635 0.083 A 0.036 

Land use 

Farm-based tourism (e.g. farm stays) 633 

4.394 B 

Yes: n=16; Mean 4.1; 
Median 4 
No: n=617; Mean 3.5; 
Median 4 

0.036 

Field days Did you attend field days/farm walks/demonstrations focused on soil health in 
the past 12 months 

627 
4.230 B 

Yes: n=243; Mean 3.4; 
0.040 



 
 

25 
 

Median 4 
No: n=384; Mean 3.6; 
Median 4 

Long term plans  I will seek additional off-property work 557 0.086 A 0.042 

Amount of off property 
income 

If YES: Indicate an approximate figure for the total off-property income 
(before tax) for you and your spouse last financial year (2012/2013). 

376 0.104 A 0.044 
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APPENDIX 2 Factors influencing belief in human induced climate changing: farming respondents  
 
Table 8  Significant correlations for farmer respondents between Belief in human induced climate change and other variables, North Central 
region, 2014 (N=726) 
 

Topics Variables (i.e. survey items) n 

Statistic 
A Spearman’s Rho 
B Kruskal-Wallis Chi 
Sq 

P value 

Belief (climate change, 
dire consequences) 

If we do nothing, climate change will have dire consequences for all living things, 
including humans 

364 0.697 A <0.0001 

Belief (climate change, 
irreversibility) 

It is not too late to take action to address climate change 348 0.574 A <0.0001 

Concern about issues 
(climate change) 

Negative impacts of climate change in this region in my lifetime 339 0.524 A <0.0001 

Belief (clearing) Clearing native vegetation since European settlement has substantially reduced the 
extent and variety of native vegetation in this district 

333 0.424 A <0.0001 

Risk interpretation (stock 
waterways) 

Damage to waterways & wetlands from stock/cropping is already obvious 354 0.330 A <0.0001 

Belief (environmental 
water) 

Stock damage to native vegetation along waterways and in wetlands 339 0.337 A <0.0001 

Biospheric held value Protecting the environment and preserving nature 355 0.309 A <0.0001 
Biospheric held value Preventing pollution and protecting natural resources 357 0.306 A <0.0001 
Confidence in CRP (stock 
waterway) 

Fencing to manage stock access is an essential part of the work required to protect 
the health of waterways and wetlands 

325 0.315 A <0.0001 

Belief (environmental 
watering) 

The increased allocation of water for the environment under the Murray Darling 
Basin Plan will improve the health of waterways & wetlands  

303 0.324 A <0.0001 

Belief (environmental 
watering) 

If landholders are informed in advance, it would be acceptable to cause minor 
floods for environmental purposes 

311 0.296 A <0.0001 

Attached value 
(environmental) 

Native vegetation makes the property an attractive place to live 356 0.274 A <0.0001 

Concern about issues 
(environmental) 

Loss of native plants and animals in the landscape  353 0.261 A <0.0001 
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Concern about issues 
(environmental) 

Impact of ground water use on the extent native plants survive drought 314 0.270 A <0.0001 

Trust and trustworthiness 
waterways and wetlands 

The North Central CMA is very knowledgeable about waterways & wetlands 
management 

312 0.266 A <0.0001 

Confidence in CRP (stock 
waterway) 

Improvements in bank stability and vegetation condition justify the costs of 
watering stock off-stream  

313 0.262 A <0.0001 

Belief Aboriginal people should have the right to negotiate access with individual 
landholders to visit important cultural sites 

329 0.248 A <0.0001 

Belief The productivity of farm land is related to the health of nearby waterways & 
wetlands  

322 0.250 A <0.0001 

Trust and trustworthiness 
waterways and wetlands 

I can rely on the North Central CMA to provide useful advice about waterways & 
wetlands management 

310 0.251 A <0.0001 

Concern about issues 
(environmental) 

Nutrient run-off from rural properties affecting water quality 337 0.239 A <0.0001 

Risk interpretation 
(waterways) 

Only a few people benefit from cropping/grazing waterways & wetlands 345 0.231 A <0.0001 

Duty of care It is fair that the wider community asks landholders to manage their land in ways 
that will not cause foreseeable harm to the environment 

337 0.227 A <0.0001 

Attached value 
(environmental) 

Native vegetation provides habitat for birds and animals 357 0.205 A <0.0001 

Trust and trustworthiness 
waterways and wetlands 

Sound principles guide North Central CMA decisions about waterways & wetlands 
management  

309 0.215 A <0.0001 

Trust and trustworthiness 
waterways and wetlands 

The North Central CMA keeps landholders’ interests in mind when making decisions 
about waterways and wetlands management 

316 0.202 A <0.0001 

Field days 

Did you attend field days/farm walks/demonstrations focused on native plants & 
animals in the past 12 months 

369 

13.894 B 
Yes: n=68; Mean 3.7; 
Median 4 
No: n=301; Mean 
3.1; Median 3 

<0.0001 

Biospheric held value Respecting the earth and living in harmony with other species 358 0.195 A <0.0001 
Concern about issues 
(environmental) 

Dams on rural properties reducing run-off to natural waterways 330 0.200 A <0.0001 

Length of property 
ownership 

What is the longest period of time you have you owned or managed all/some part 
of your property? 

370 -0.177 A 0.001 
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Attached value (social) A place for recreation 358 0.173 A 0.001 

Long term plans The enterprise mix will be changed to diversify income sources 352 0.175 A 0.001 

Confidence in 
recommended practice 
(willow removal) 

The cost of willow removal is justified by improvements in the condition of river 
banks & river health 

271 0.198 A 0.001 

Management practice 
(biodiversity) 

Area of native bush/grasslands fenced to manage stock access 282 

10.482 B 
Yes: n=163; Mean 
3.4; Median 4 
No: n=119; Mean 
3.2; Median 3 

0.001 

Management practice 
(biodiversity) 

Other tree planting (e.g. shelter, habitat, erosion or recharge control, carbon) 332 0.177 A 0.001 

Altruistic held value Caring for the weak and correcting social injustice 354 0.171 A 0.001 

Disposition to risk I really dislike not knowing what is going to happen 368 0.166 A 0.001 

Risk interpretation 
(groundwater) 

If we are careful it is possible to pump ground water without affecting the integrity 
(water quality and level) of the aquifer 

293 -0.186 A 0.001 

Attached value (social) Opportunity to learn new things 358 0.166 A 0.002 

Land use Dairying (maximum number of cows milked) 291 -0.176 A 0.003 

Concern about issues 
(environmental) 

The effect of ground water extraction on stream flows during drought 306 0.169 A 0.003 

Altruistic held value Fostering equal opportunities for all community members 355 0.157 A 0.003 

Knowledge (sustainable 
agriculture/biodiversity) 

The role of soil carbon in maintaining soil health 372 0.148 A 0.004 

Information source 

Radio 343 

7.921 B 
Yes: n=200; Mean 
3.4; Median 3 
No: n=143; Mean 3; 
Median 3 

0.005 

Long term plan Some part of the property will be placed under a conservation covenant 345 0.151 A 0.005 

Occupational identity When someone criticises agricultural producers, it feels like a personal insult 370 -0.146 A 0.005 

Subdivided property  Have you subdivided or sold part of your existing property in this region in the past 
20 years? 

373 
7.760 B 
Yes: n=72; Mean 2.9; 

0.005 
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Median 3 
No: n=301; Mean 
3.3; Median 3 

Information source 

North Central Catchment Management Authority 342 

7.498 B 
Yes: n=189; Mean 
3.4; Median 4 
No: n=153; Mean 
3.1; Median 3 

0.006 

Concern about issue Soil erosion 338 0.149 A 0.006 

Gender 

Are you male or female?  365 

6.817 B 
Yes: n=32; Mean 3.7; 
Median 4 
No: n=333; Mean 
3.2; Median 3 

0.009 

Land use Area of trees and shrubs planted (incl. direct seeding)  332 0.142 A 0.010 

Land use 

Prepared a habitat assessment for native plants 345 

6.319 B 
Yes: n=34; Mean 3.7; 
Median 4 
No: n=311; Mean 
3.2; Median 3 

0.012 

Information source 

Internet 343 

6.278 B 
Yes: n=129; Mean 
3.4; Median 4 
No: n=214; Mean 
3.1; Median 3 

0.012 

Trust and trustworthiness 
waterways and wetlands 

I can rely on the North Central CMA to provide appropriate financial assistance for 
waterways & wetlands management  

298 0.144 A 0.013 

Information source 

Environmental organisations 344 

6.041 B 
Yes: n=72; Mean 3.5; 
Median 4 
No: n=272; Mean 
3.2; Median 3 

0.014 

Concern about issues 
(environmental) 

The impact of pest plants and animals on native plants and animals 355 0.128 A 0.016 
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Personal norm My local community expects landholders will use stubble management practices 
that prevent soil erosion   

290 0.141 A 0.017 

Long term plan I will move off property around/soon after reaching age 65 313 0.135 A 0.017 

Attached value (universal) Ability to pass on a healthier environment for future generations 359 0.123 A 0.020 

Knowledge 
(environmental) 

The role of understorey plants in maintaining native birds 373 0.119 A 0.021 

Information source 

Extension officers 343 

5.273 B 
Yes: n=63; Mean 3.5; 
Median 4 
No: n=280; Mean 
3.2; Median 3 

0.022 

Concern about issue 
(social) 

Absence of important services and infrastructure (e.g. health, schools, internet, 
mobile phone coverage) 

345 0.123 A 0.022 

Management practice 
(biodiversity) 

Fenced soaks and springs to manage stock access   213 

5.052 B 
Yes: n=31; Mean 3.6; 
Median 4 
No: n=182; Mean 
3.6; Median 3 

0.025 

Land use Total number of beef cattle (cows, calves, steers and bulls) 308 -0.127 A 0.026 

Age What is your age? 362 -0.114 A 0.030 

Knowledge 
(environmental) 

The role of snags & river-side vegetation in supporting native fish 373 0.111 A 0.033 

Multiple property 
ownership 

How many of these properties are within the North Central CMA?  351 -0.111 A 0.037 

Family working on 
property  

Is another family member working full time on your property? 372 

4.337 B 
Yes: n=170; Mean 
3.1; Median 3 
No: n=202; Mean 
3.3; Median 3 

0.037 

Management practice 
(biodiversity)  

Area of trees and shrubs planted (incl. direct seeding)  with government support 254 

4.335 B 
Yes: n=117; Mean 
3.5; Median 4 
No: n=137; Mean 

0.037 
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3.2; Median 3 

Occupational identity In general, I’m glad that I’m an agricultural producer 371 -0.108 A 0.038 

Knowledge Which Aboriginal group is connected to the area where your property is 368 0.108 A 0.039 

Knowledge (biodiversity) Intensive grazing for short periods is usually better for the health of native 
vegetation along waterways and wetlands than set stocking  

305 0.118 A 0.040 

Information source 

Government agencies/departments 342 

4.212 B 
Yes: n=157; Mean 
3.4; Median 4 
No: n=185; Mean 
3.1; Median 3 

0.040 

Multiple property 
ownership 

How many rural properties do you own? (including those within and outside of the 
North Central CMA)? 

359 -0.108 A 0.041 

Concern about issue Declining nutrient status of soils 347 0.110 A 0.041 

Belief (soil) Soil testing is an essential first step in understanding soil condition 343 0.110 A 0.041 

Attached value (social) An attractive place/area to live 359 0.107 A 0.042 

Knowledge (sustainable 
agriculture/biodiversity) 

Strategies to maintain ground cover to minimise erosion in this area 372 0.105 A 0.042 

Management practice 
(production) 

Used precision farming techniques for cropping 312 

4.096 B 
Yes: n=162; Mean 
3.4; Median 4 
No: n=1501; Mean 
3.1; Median 3 

0.043 

Occupational identity For the month of February 2014, estimate the proportion of people you met 
socially (for example, the people you went with or engaged with at an event, such 
as at a dinner, sporting event, family function, movies) who you consider are either 
full-time or part-time farmers:  

357 0.106 A 0.046 

Confidence in CRP 
(sustainable agriculture)  

The benefits of stubble retention outweigh problems arising from the practice 315 0.112 A 0.047 
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APPENDIX 3 Knowledge of natural resource management topics, North 
Central region 
 
Table 9 Knowledge of natural resource management topics, North Central region, 2014 
(N=726) 

Knowledge items 
n 

Mean 
Out 
of 5 

Sound 
knowledge 

Some 
knowledge 

No 
knowledge 

How to establish introduced perennial 
pastures (e.g. lucerne) in this area 

709 3.46 57% 21% 22% 

Strategies to maintain ground cover to 
minimise erosion in this area 

708 3.52 56% 31% 13% 

Frequency & rate of fertiliser application to 
maintain productivity across the main soil 
types on your property  

705 3.30 51% 27% 22% 

Preparing a farm/property plan allocating 
land use according to land class 

702 3.30 48% 31% 21% 

Frequency & rate of spraying to implement 
minimum tillage in this area 

700 3.13 48% 21% 32% 

The ability to identify acidic soils in this 
area 

706 3.27 45% 32% 23% 

The processes leading to soil structure 
decline in this area 

705 3.24 41% 36% 23% 

The role of soil carbon in maintaining soil 
health 

704 2.95 32% 36% 32% 

How to use soil testing to prepare a 
nutrient budget that will increase soil 
productivity without the risk of high levels 
of nutrient run-off  

705 2.92 32% 32% 36% 

The role of understorey plants in 
maintaining native birds 

709 2.97 29% 42% 29% 

Frequency & rate of lime application to 
address soil acidity in this area 

702 2.77 29% 32% 39% 

The role of snags & river-side vegetation in 
supporting native fish 

704 2.91 27% 42% 31% 

The effect of fertiliser application on the 
persistence of native grasses in this area 

709 2.77 25% 36% 39% 

The extent of native vegetation cover in 
the North Central region before European 
settlement  

708 2.72 23% 35% 42% 

The role of ground water in sustaining 
native vegetation during droughts  

705 2.84 22% 47% 31% 

Which Aboriginal group is connected to the 
area where your property is 

703 2.20 14% 26% 60% 
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APPENDIX 4 Information sources for natural resource management topics 
and group membership, North Central region 
 
Figure 2 Information sources for natural resource management, North Central region, 
2014 (N=726) 

 


