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1. EXECUTIVE SUMMARY 
 
This research was commissioned by Wimmera Catchment Management Authority (Wimmera 
CMA) to evaluate the extent of practice change and trends amongst rural landholders and 
community capacity building achieved through the delivery of Natural Resource Management 
projects. The research was also designed to provide information that would enhance the 
capacity of the Authority to effectively engage with rural landholders. The report draws on data 
from four Social Benchmarking Survey’s (SBS) which assist to identify priority issues, track 
trends in social and farming structure (e.g. absentee ownership, property size, occupational 
identity, enterprise mix), and more effectively engage rural landholders.  
 
The focus of this report is on providing a summary of trends over the four SBS’s. Detailed 
evaluations of each survey have previously been completed and are available in separate reports 
(Curtis and Byron 2002; Curtis et al. 2008; Curtis and Mendham 2012, 2017). The report also 
draws on data from CSU surveys delivered to National Landcare Programme (NLP) Landholder 
Participants from the five incentives projects. Detailed evaluations of each of these surveys are 
also available elsewhere.  
 
Two principal approaches have been taken towards presentation of the analyses in this report, 
including trends over time analyses of the Social Benchmarking data, and comparisons of 
participants with non-participants using Social Benchmarking data and the NLP Landholder 
Participant data.  
 
The Wimmera SBSs were conducted in 2002 (response rate 73%, total number 619), 2007 
(56%, N=503), 2011 (49%, N=494) and 2016 (52%, N=691). The reader is advised to refer to 
the individual Social Benchmarking reports for further information on the survey process, 
method and topics. 
 
Separate rounds of Incentive Projects were rolled out by the Wimmera CMA between 2015 and 
2017. A four page survey was developed for each Incentive to gather information about the 
values participants attach to the asset class that is the focus of each Incentive, participants’ 
knowledge, views about the Incentive project, other background information and management 
practices. Surveys were posted to landholders and completed surveys were returned to CSU. As 
of June 2017, Incentive rounds have been implemented for the following projects: 
1. Grey Box Grassy Woodlands and Derived Native Grasslands of SE Australia (N=5/5, 

response rate 100%);  
2. Buloke Woodlands (N=9/13, response rate=69%);  
3. Wetlands (N=5/8, response rate=63%);  
4. Saltbush (N=26/30, 87%); and   
5. Stock containment (N=26/32, 81%).  
 
In this Executive Summary we provide a summary of key findings. Statistically significant 
differences over time are presented where data were available for an item from at least two 
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surveys. In this report, for each section we first present trends for items measuring elements of 
human and social capital. Program managers are increasingly required to invest in engaging and 
building human and social capital that underpins much of the capacity of any community to 
respond to the difficult challenges of sustainability. Human capital embraces the attributes of a 
population, its training and skills, its health and cultural diversity. Social capital refers to the 
attributes of relationships established in a community that enable participants to act together 
more effectively. These attributes include the structural social capital of networks and 
partnerships; and the cognitive social capital of trust, norms, institutional arrangements and 
reciprocal relationships that predispose people to cooperative behaviour and reduce transaction 
costs. We know from research that interventions that focus on engaging and building human 
and social capital, including through one-to-one extension, involvement in short courses and 
participation in field days can lead to changes in land use and management. We then present 
changes over time in intermediate objectives, in this case management practices expected to 
lead to desired changes in environmental conditions.  
 
We then present trends for participant information, including landholders’ assessment of issues, 
values, attitudes, beliefs and personal information. While values, beliefs and personal norms 
may mediate or moderate some of these other factors, it is difficult to change these attributes in 
the short or medium term. These are attributes that NRM professionals cannot readily influence 
but need to understand if they are to effectively engage landholders. 
 
Trends are first presented for the Wimmera Catchment as a whole. These analyses are then 
repeated for three topics, reflecting the priorities of the investments through Wimmera CMA’s 
recent NLP projects. These include trends over time analyses and comparisons of participants 
with non-participants for: 

1. All measures relevant to the rivers and streams asset class; 
2. All measures relevant to threatened species; and 
3. All measures relevant to soils. 

 
For these specific topic analyses, only intermediate outcomes specifically related to each topic 
are included. A limited number of variables providing participant information (personal and 
farming attributes) are also included. Geographic Information System (GIS) layers provided 
by the Wimmera CMA enabled the research team to identify relevant respondents to the Social 
Benchmarking surveys to use in these trend analyses and comparisons of Wimmera Incentive 
Project participants and other rural landholders. The method undertaken for each project is 
outlined below: 

1. Rivers and streams: respondents with properties on or adjacent to (intersecting) rivers 
and streams (N=654). 

2. Threatened species: respondents with properties within/intersecting the Buloke 
Woodlands of the Murray Darling Depression Region, Seasonal herbaceous wetlands 
(freshwater) of the Temperate Lowland Plains, Grey Box Grassy Woodlands and 
Derived Native Grasslands of South Eastern Australia and Natural Grasslands of the 
Murray Valley Plains project areas (based on extent of the vegetation communities) 
(N=1164); 
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3. Soils: respondents with properties within/intersecting the priority areas for the 
Saltbush and Stock Containment projects and Perennial Pasture Systems group 
area, using the Wimmera CMA priority ranking system (N=1623). 

 
In this Executive Summary we summarise consistent trends over time in the SBS data, 
followed by differences between participants and non-participants.  
  
Trends 

 

There were a total of 167 items where data were available across more than one survey 
[Table 4]. A significant change between at least two years was observed for 116 (69%) of 
these items. Forty-two (25%) experienced an upward trend, while 17 (10%) experienced a 
downward trend. The remainder experienced inconsistent change over the survey periods.  
 
Social capital 

 

There was a decrease over time in Landcare membership at the catchment scale, dropping 
from 43% in 2002 to 32% in 2016. The consistent downward trend in Landcare membership 
was also apparent across all three environmental assets (Rivers/streams, Threatened species 
and Soils). There was no significant change in commodity group membership.  
 
Items measuring intention to trust the Wimmera CMA and trustworthiness ratings of the 
Wimmera CMA were included in the 2011 and 2016 surveys. These items were related to 
river, stream and wetland management. There was a significant increase in all three measures 
of trustworthiness (integrity, benevolence and ability) at the catchment scale and for the 
Rivers/streams asset. At the catchment scale there was a significant increase in one intention 
to trust item, while the other remained unchanged. There was no change for the trust 
measures for the Rivers/streams asset. 
 
Human capital  

 
Trends in self-reported knowledge levels were mainly inconsistent over time. Change was 
observed for 81% of items, but only 13% (two of the 16) experienced a consistent trend (both 
increased). At the catchment scale there was a consistent increase over time for: How to 

establish introduced perennial pastures (e.g. lucerne) in this district and The use of stock 

containment areas to manage stock in drier seasons.  

 

There were no changes observed for the Rivers/streams asset. For Threatened Species, 
change was observed for all four knowledge items. There was a consistent increase for two of 
these items: How to identify local plant species including weeds in the understorey vegetation 

and The benefits of retaining native vegetation on properties. The remaining two experienced 
inconsistent change. For the Soils asset, change was also observed for all three items, with a 
consistent increase in knowledge of The severity of gully erosion across the Wimmera. The 
remaining items experienced inconsistent change.  
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At the catchment scale there was a consistent increase in all three items measuring confidence 
in recommended practices, including: Fencing to manage stock access is an essential part of 

the work required to protect and conserve waterways and wetlands, The time and expense 

involved in watering stock off-river/stream/wetland is justified by improvements in bank 

stability, water quality or stock condition and The benefits of stubble retention on cropping 

land outweigh problems arising. For the Rivers/streams asset, there was a consistent increase 
over time in Fencing waterways to manage stock access... (the increase at the catchment 
scale for The time and expense in watering stock off-river... was not observed here, but there 
was inconsistent change). For the Soils asset, the increase at the catchment scale in 
confidence in The benefits of stubble retention... was also observed (increased from 3.1 in 
2002 to 3.9 in 2016). 
 

Management practices 

 

At the catchment scale a change was observed for 60% of the items (six of the 10 items). 
There was a consistent increase for one of these (10%) items: the proportion of respondents 
involved in farm forestry. There was a consistent decrease in the proportion using no-till and 
min-till cropping techniques, and sowing perennial pasture. No consistent changes were 
observed for the three assets.  
 

Long term plans 

 

Change was evident for 44% of the 16 items. At the catchment scale, there was a consistent 
decrease for three items, including in the proportion of respondents indicating that it was 
likely they would subdivide a large or small part of their property and seek additional off-
property work. There was a consistent increase in the proportion indicating it was likely they 
would decrease the size of their operations by leasing land. 
  
Assessment of issues  

 
Eight-three percent of property scale issues and 100% of district scale issues experienced a 
change across the survey periods. Across the catchment there was a consistent increase in 
concern for three or the six (50%) property-related issues: Dryland salinity undermining 

long-term productive capacity, The impact of managing pests and weeds (including native 

species) on profitability and Impact of poor management of pest plants and animals on public 

land. At the district scale, there was a consistent increase in seven of the 13 items (54%), 
including: The effect of existing groundwater extraction, Nutrient run-off from rural 

properties affecting water quality in rivers/streams/wetlands, Farming practices contributing 

to erosion, Loss of native plants and animals by cropping or draining wetlands, Stock 

entering rivers/wetlands causing erosion and reducing water quality, The effect of increased 

surface water extraction, and Vegetation in waterways obstructing flows leading to flooding.  
There was a consistent decrease for two items: Loss of important services (e.g. health, banks 

schools) and Loss of paddock trees.   
 
For the River/streams asset, there was a consistent increase in concern about The impact of 

managing pests and weeds (including native species) on profitability (the only property-level 
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issue related to rivers), and two of the 8 district scale issues: Stock entering rivers/wetlands 

causing erosion and reducing water quality and Vegetation in waterways obstructing flows 

leading to flooding. No changes were observed in the threatened species and soils assets.  
 
Held values  

 
At the catchment scale, there was an increase in six of the eight held values items that were 
included in the 2011 and 2016 surveys (all biospheric and all egoistic held value items). 
There was a decrease in one altruistic item and one altruistic item remained unchanged.  
 
Attached values 

 
There was a change for 75% (15) of the attached values items. A consistent increase was 
observed for seven of the 20 (35%), including: Sense of accomplishment from knowing that 

my property is contributing to improved environmental health in the district, Being part of a 

rural community, Provides the lifestyle that I want, Rural land represents a sound long-term 

investment, Work on the property is a welcome break from my normal occupation, A great 

place to raise a family and An attractive place to live.  
 
Attitudes  

 
A significant change was observed for two of the six items (33%). There was a consistent 
decrease over time in landholder agreement that Landholders should have the right to harvest 

water that falls on their property, even if that action impacts on others. There was an 
inconsistent change for one other item. There was one inconsistent change over time for the 
River asset, and no changes in the Threatened Species or Soils assets.  
 
Beliefs 

 

There was a significant change over time for two of the seven belief items. Both increased 
over time, including Reduced production in the short-term is justified where there are long-

term benefits to the environment and Conservation that involves reduced grazing of native 

vegetation leads to substantially increased fire hazard. Agreement with this item also 
increased for the Rivers asset. No changes were observed in the other two assets.  

 
Information sources 

 

Change was observed in the proportion of people reporting that they had used each 
information source for all 19 items, although only two were consistent and both increased 
over time. These were for the use of social media and the internet.   

 
Social and farming characteristics 

 
Sixty-six percent of the 21 items measuring social and farming characteristics experienced 
change over time. There were only a few consistent changes, including a consistent decline in 
the proportion with family interested in taking over management of the property, the 
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proportion who had received government income (this was also observed across the three 
assets), and the proportion who had completed a whole farm plan. There was a consistent 
increase in the proportion who reported that they had utilised a contractor for aspects of 
property management. 
 
For the Soils asset, there was an increase in age, property size, days worked off property and 
a decrease in hours worked on property. For the threatened species asset there was also an 
increase in respondent age. The remaining changes were inconsistent over time.  
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Table 1  Trends over time for survey items at the catchment scale and for each key asset. 

  Catchment Rivers and streams Threatened species Soils 

 Topic 

Consistent 

upward 

trend 

Consistent 

downward 

trend 

Consistent 

upward 

trend 

Consistent 

downward 

trend 

Consistent 

upward 

trend 

Consistent 

downward 

trend 

Consistent 

upward 

trend 

Consistent 

downward 

trend 

Intermediate outcomes          % (number) of items with a significant difference 

Social capital 

Involvement in 

networks and NRM 

platforms 

0% 50% (1) 0% 50% (1) 0% 50% (1) 0% 50% (1) 

Trust and 

trustworthiness 
80% (4) 0% 60% (3) 0% - - - - 

Human capital 

Knowledge 13% (2) 0% 0% 0% 50% (2) 0% 33% (1) 0% 

Confidence in 

recommended 

practices 

100% (3) 0% 50% (1) 0% - - 100% (1) 0% 

Management 

practices 
Management practices 10% (1) 30% (3) 0% 0% 0% 0% 0% 0% 

Background information        % (number) of items with a significant difference 

Background 

personal and 

farming data 

Long term plans 6% (1) 19% (3) -  - - - - 

Assessment of issues 

(property) 
50% (3) 0% 100% (1) 0% - - 0% 0% 

Assessment of issues 

(district) 
54% (7) 15% (2) 25% (2) 0% 0% 0% 0% 0% 

Held values 75% (6) 13% (1) - - - - - - 

Attached values 35% (7) 0% 0% 0% 0% 0% - - 

Attitudes 0% 17% (1) 0% 0% - - - - 

Beliefs 29% (2) 0% 100% (1) 0% 0% 0% - - 

Land use 13% (2) 0% - - - - - - 

Information sources 11% (2) 21% (4) - - - - - - 

Personal and farming 

attributes 
5% (1) 5% (1) 0% 6% (1) 6% (1) 6% (1) 6% (1) 12% (2) 
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Comparisons of participants and non-participants 

 
Engagement with all CMA Programs (SBS Data, engaged n=27, not-engaged n=644) 

 

There were very few differences between the two groups, with only seven significant 
differences across all SBS items. Survey respondents who had been engaged in Wimmera 
CMA programs were more likely to be part of a commodity group (social capital). 
Respondents who had been engaged in Wimmera CMA programs were also more likely to 
have addressed gully erosion on their properties.  
 
Survey respondents who had been engaged in Wimmera CMA programs were more likely to 
agree that they intended to trust Wimmera CMA regarding provision of financial assistance 
for river/stream/wetland management. At the same time, these respondents were more likely 
to be predisposed to trust (rating two out of the three items measuring predisposition to trust 
lower than respondents who had not been engaged in Wimmera CMA programs, indicating 
they were more trusting).  
 
Comparison of non-participants in incentive areas (using SBS data, n=691) and participants 

(using Incentive Surveys, n=71).  

 

A comparison of background personal and farming attributes suggests that Incentive 
participants are similar in terms of the extent they are mostly farmers by occupation and 
manage substantial properties. Incentive participants were more likely to be younger and a 
member of a farming systems or grower group.  
 
These results suggest that participation in an Incentive Project is associated with more 
extensive networks, being more knowledgeable of biodiversity conservation (overall and 
threatened species participants) and implementing management practices at a higher rate than 
non-participants. However, at least some of these outcomes may simply have been purchased 
by funds provided through the Incentive and not represent a long-term commitment to 
conservation. 

 
Landcare and commodity group members (n=305) and non members (n=344) in soils areas 

A comparison of background personal and farming attributes suggests that Landcare and 
commodity group members manage larger properties and multiple properties, are more likely 
to be farmers by occupation, and are more likely to have attended field days, completed short 
courses and received government funding in the past 5 years. These results suggest that 
membership of Landcare and commodity groups is associated with greater levels of 
knowledge of soils issues, greater confidence in stubble retention, and higher levels of 
implementation than non-participants. Membership of Landcare and commodity groups is 
also associated with higher ratings on the measures designed to assess the extent of flexible 
and adaptive property management. 
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Table 2  Significant differences between participants and non-participants in Wimmera CMA programs: all programs and those relating to specific assets. 

 Topic Wimmera 

CMA program 

participants 

and non-

participants 

Incentive 

participants 

and non-

participants 

(SBS and 

Incentive 

data) 

Rivers and 

streams 

participants 

and non-

participants 

(SBS data) 

Threatened 

species 

participants 

and non-

participants 

(SBS and 

Incentive data) 

Soils 

participants 

and non-

participants 

(SBS data) 

Soils 

participants 

and non-

participants 

(SBS and 

Incentive data) 

Soils: landcare 

and 

commodity 

groups 

members and 

non-members 

   Intermediate outcomes   % (number) of items with a significant difference 

Social 

capital 

Involvement in networks 

and NRM platforms 
50% (1) 50% (1) 0% 0% 0% 100% (2) - 

Trust and trustworthiness 20% (1) - 0% - - - - 

Human 

capital  

Knowledge  0% 50% (1) 0% 50% (1) 0% - 100% (8) 

Confidence in 

recommended practices  
0% - 0%  0% - 100% (1) 

Management 

practices 

Management practices 
12% (2) 50% (1) 25% (1) 50% (1) 14% (1) 100% (2) 43% (3) 

   Participant information    % (number) of items with a significant difference 

Background 

personal and 

farming data 

Long term plans 0% - - - - - - 

Assessment of issues 0% - 0% - 0% - 17% (1) 

Held values 0% - - - - - - 

Attached values 0% - 0% - - - - 

Attitudes  0% - 20% (1) - - - - 

Beliefs  0% - 0% - 50% (1) - 0% 

Flexible and adaptive 

management 
0% - - - 0% - 70% (7) 

Pre-disposition to trust  67% (2) - 0% - - - - 

Background personal and 

farming attributes 
10% (1) 33% (1) 10% (1) 33% (1) 11% (1) 33% (1) 90% (9) 
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2  INTRODUCTION 
 
2.1 Research context 

 
This researched was commissioned by Wimmera Catchment Management Authority 
(Wimmera CMA) to evaluate the trends of Wimmera Landholders over time and their capacity 
for improved NRM.  
 
This report draws on data from four Social Benchmarking surveys between 2002 and 2016 and 
more recent surveys of participants in the Wimmera CMA’s National Landcare Programme 
(NLP) funded projects.  
 
The Social Benchmarking surveys of rural landholders and the surveys of participants 
included measures of human capital (e.g. knowledge) and social capital (e.g. participation in 
networks and NRM platforms, trust and trustworthiness assessments) that contribute to 
landholder capacity for improved NRM. They also included other intermediate program 
outcomes such as knowledge, confidence in recommended practices and more specific 
measures of program outcomes such as desired practice change (i.e. implementation of 
sustainable farming and on-property conservation practices). 
 
An important element of any program evaluation is to consider the extent that program 
participants are similar or different to non-participants on both outcome measures and 
background attributes. These analyses enable program managers to check that they have 
engaged the cohorts identified as their target audience (e.g. those managing a specific 
resource or who have specific needs). These analyses can also assist program managers 
determine if outcome measures have been influenced by existing differences in participants 
and non-participants. For this report, those analyses drew on the 2016 Social Benchmarking 
survey data and compared those involved and those not involved with Wimmera CMA 
projects for a selection of background social and farming variables. 
 
The data identified above does not support a comprehensive evaluation of the outcomes of 
NRM investments as the data does not cover all relevant intermediate outcomes. It is also not 
possible to distinguish outcomes from NLP and other NRM investments by governments and 
non-government organisations (NGO). Trends identified in outcome measures may have been 
influenced by factors outside NRM investments, including seasonal and market conditions and 
wider trends in society (e.g. the environmental movement, higher rates for completion of 
secondary schooling, increasing in-migration of people to rural areas with different values and 
abilities). 
 
In addition to information about human and social capital, intermediate objectives and 
participant information, the Social Benchmarking surveys also included measures of rural 
landholder attributes that are less amenable to change and typically not program objectives. 
These include information sources, long-term plans and the values individuals hold as 
guiding principles or the values they attach to their properties. These topics were included in 
the surveys because this information underpins successful engagement of rural landholders 
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in NRM programs. The Social Benchmarking surveys also gathered information about 
issues of importance to rural landholders and have been included in this report. 
 
As mentioned, two sources of data were used: the Wimmera SBS of rural landholders (2002, 
2007, 2011, and 2016), and the NLP Landholder Participant surveys (Wetlands, Grey Box, 
Buloke, Saltbush and Stock Containment) undertaken between 2015 and 2016. Two principal 
approaches were taken towards presentation of the analyses in this report, including trends 
over time analyses and comparisons of participants with non-participants. 
 
Firstly, data is presented for the whole of catchment scale. Trends over time data are presented 
for all items where more than two years of data were available. The analyses are presented for 
intermediate outcomes (human capital, social capital and management practices), followed by 
participant information (long-term plans, assessment of issues, held and attached values, 
attitudes, beliefs, land use, information sources and personal and farming attributes). For 
comparisons of program participants with non-participants, comparisons of intermediate 
outcomes are presented, followed by a limited number of variables providing participant 
information (farming attributes). 
 
These analyses are then repeated for three topics, reflecting the priorities of the investments 
through Wimmera CMA’s recent NLP projects. These include trends over time analyses and 
comparisons of participants with non-participants for: 

1. All measures  relevant to the rivers and streams asset class; 
2.   All measures relevant to threatened species; and 
3.   All measures relevant to soils. 

 
For these specific topic analyses, only intermediate outcomes specifically related to each topic 
are included. A limited number of variables providing participant information (personal and 
farming attributes) are also included. GIS layers provided by the Wimmera CMA enabled the 
research team to identify relevant respondents to the SBS to use in comparisons of Wimmera 
Incentive Project participants and other rural landholders. The method undertaken for each 
project is outlined below: 

1. Rivers and streams: respondents with properties on or adjacent to (intersecting) rivers 
and streams. 

2. Threatened species: respondents with properties within/intersecting the Buloke 
Woodlands of the Murray Darling Depression Region, Seasonal herbaceous wetlands 
(freshwater) of the Temperate Lowland Plains, Grey Box Grassy Woodlands and 
Derived Native Grasslands of South Eastern Australia and Natural Grasslands of the 
Murray Valley Plains project areas (based on extent of the vegetation communities); 
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3. Soils: respondents with properties within/intersecting the priority areas for the 
Saltbush and Stock Containment Incentives projects and Perennial Pasture 
Systems group area, using the Wimmera CMA priority ranking system. 
 

An introduction to each of these topics is provided in the next section. 
 
 
2.2 Background information relevant to specific assets 

2.2.1 Rivers and streams     

 
Rivers and streams provide critical habitat for native fauna and flora, contribute to water 
quality outcomes and have many other important values for people. The activities of 
private landholders are an important influence on the condition of rivers and streams. 
 
Rivers and streams have been a focus of government and private landholder investments 
in NRM. Those investments have typically focused on removing threatening processes 
such as pest plants and animals, managing access by stock, increasing buffers between 
waterways and cropped areas and revegetation. 
 
With State and Federal Government funding significant investment is made to reduce the 
impact of pest plants and animals on private land adjoining rivers and streams in the 
Wimmera region. 

2.2.2 Threatened species 

 
The relatively small areas of remnant native vegetation on private land are important 
because they typically represent vegetation communities that are different from those on 
public land and they provide habitat for species of flora and fauna that are listed on state 
and national registers as threatened. Remnant vegetation on private land also contributes to 
a range of other cultural, social and economic values. 
 
The extent and condition of native vegetation on private land is affected by a range of 
processes, including the invasion and spread of weeds, introduced pests such as rabbits, 
grazing by domestic stock and illegal clearing. Wimmera CMA identified four nationally 
significant ecological communities as the focus of their investment through the National 
Landcare Programme: Buloke Woodlands of the Murray Darling Depression Region, 
Seasonal herbaceous wetlands (freshwater) of the Temperate Lowland Plains, Grey Box 
Grassy Woodlands and Derived Native Grasslands of South Eastern Australia and Natural 
Grasslands of the Murray Valley Plains. Those ecological communities only cover 2% of 
the Wimmera CMA region. 
 

Wimmera CMA established a specific goal of increasing the area within the four nationally 
significant ecological communities on private land where landholders are implementing 
actions to address threatening processes, including weeds, rabbits, domestic stock, draining 
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and clearing (landholder agreements include clauses binding them to forgo the opportunity 
to apply for approvals to clear native vegetation ). The aim is to increase the area under 
“active management” from 6069 ha to 7264 ha by 2018. Within that target, the Wimmera 
CMA aims to reduce the area threatened by weeds (by 7%) and rabbit density (by 10%). 
 
Wimmera CMA has been able to identify the relatively small number of private 
landholders managing the four nationally significant ecological communities and will 
focus much of its effort on engaging those landholders in “active management”. Wimmera 
CMA will use funding to purchase “active management” from those landholders and has 
established a target of 198 landholders (up from 153 in 2014) to be engaged directly in 
“active management”. Two key assumptions based on Wimmera CMA staff experience 
are that engagement of landholders through this process will lead to additional areas of 
native vegetation on the properties of contracted landholders to be under “active 
management”, and that engagement will lead to long-term “active management” of those 
areas (i.e. beyond the life of the agreement). That is, there will be a dividend and a legacy 
beyond the immediate investment. 
 
Engagement of the wider cohort of private landholders with remnant native vegetation on 
their properties will be limited in this project, however this remains an organisational 
priority for Wimmera CMA and will be achieved by complementary investments made 
through established platforms such as Landcare, including by establishing long-term 
demonstration sites where grazing is excluded, developing and disseminating fact sheets, 
and staff presentations at workshops and forums. The aim here is to increase rural 
landholder’s awareness of the extent and value of native vegetation, knowledge of the 
benefits of “active management”, and ultimately, the area under “active management” by 
rural landholders. Wimmera CMA recognises that some landholders are already engaged in 
“active management” and this element of the Native Vegetation project aims to affirm the 
worth of those efforts and encourage further action. 

2.2.3 Best practice soil management  

 
Soil health underpins the productive capacity of agriculture in the Wimmera region. The 
management actions of farmers directly affect the health of their soils and can have off-site 
impacts, including as a result of erosion or the transport of dissolved nutrients into 
waterways. Cropping and grazing decisions by farmers in the Wimmera are complex. While 
longer term business plans may be developed, each farmer must assess a range of data from 
multiple sources and apply that information to their specific context (e.g. soil types, access 
to surface and groundwater) and circumstances (e.g. finances, scale of operation, 
equipment, knowledge and skills, physical and mental health). Much of the complexity of 
those decisions is associated with a highly variable and changing climate (mostly rainfall, 
but also frosts, humidity and related outbreaks of diseases, weeds and other pests) that is 
largely unpredictable (at least beyond about three months), and volatility in the cost and 
availability of inputs and market demand and prices paid for farm produce. There are also 
complex interactions between soil and plants and profitability to be considered once crops 
are established. For example, it is possible to add nutrients to improve soil fertility and crop 
vigour and potential yields and profits. However, increased biomass will deplete moisture 
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reserves in the soil more quickly and may also make a crop more prone to frost damage. 
 
There is much that is not known about how to assess or achieve soil health over the longer- 
term in specific contexts. Nevertheless, it is possible to identify some desired outcomes of 
farm management expected to maintain or improve soil health, including retaining organic 
matter (e.g. through stubble retention) in cropping systems and the maintenance of ground 
cover in grazing systems to prevent erosion. At a national scale, minimum or no-till 
cropping where farmers rely on herbicide to control weeds and direct drill seeds in 
paddocks that have had minimal disturbance has been identified as an improved practice 
compared to ploughing and multiple tilling of soils as part of the preparation for sowing 
crops. In grazing systems, the introduction of perennial pastures is often held up as an 
improved practice compared to annual pastures. However, experience has shown that 
approaches that might be considered best-practice in one year might not be effective under 
different conditions in another year or season. For example, minimum tillage may be an 
effective approach to retaining organic matter and reducing soil disturbance in most years, 
but in a wet year may be impractical because equipment cannot penetrate the weed mass or 
is clogged by slugs. It is also possible that feedback loops reduce the efficacy of best-
practices. For example, minimum tillage is underpinned by the use of herbicides to control 
weeds but there is evidence of some weed resistance to herbicides. Similarly, annual 
pastures or crops may represent a better option than perennial pastures for a farmer to get 
the best return from a limited supply of water. That could be the situation if a farmer can 
grow their crop/grass during cooler months and avoid the higher evapotranspiration rates in 
summer, and draw upon surplus feed grown in the cooler months or buy-in feed during 
summer. Part of that decision making may be an assessment of the opportunity to trade 
irrigation water. 
 
In this context, the Wimmera CMA has not identified the adoption of specific soil 
management best-practices as the goal of their Sustainable Agriculture project. Instead, 
the goal of Wimmera CMA investments is to enable farmers to be highly skilled and 
adaptive managers able to make decisions each season that effectively balance their need 
to be viable (i.e. profitable) and the need to maintain soil health (i.e. sustainable). In the 
2016 Social Benchmarking survey, a new section was included with items measuring the 
extent respondents’ were flexible or adaptive in aspects of property management. The 
trends over time analyses for the soils topic presented in this report only include farming 
landholders. In the 2002, 2007 and 2011 surveys, respondents were asked to self declare 
their principal occupation (e.g. farmer, retiree, teacher) and these responses were then 
recoded as farmer/non-farmer. In 2016, landholders were asked to indicate whether they 
identified as a non-farmer, hobby-farmer, part-time farmer or full-time farmer. For this 
analysis, we considered respondents who identified as farmers or part-time farmers as 
making up the ‘farming’ cohort. Research undertaken by the research team in the North 
Central and Wimmera catchments on farming occupational identity suggests that part-time 
farmers are more similar to full-time farmers than they are to non-farmers and hobby-
farmers (Groth et al. 2017; Groth et al. 2016). 
 
Given the goal of enabling farmers to be highly skilled and adaptive managers, the 
Wimmera CMA has invested project funds through respected platforms that operate 



6 

 

 
 

 

according to sound adult education principles (i.e. learning from peers, learning by doing, 
learning from local experience) and engage large numbers of farmers in activities expected 
to enhance decision making capacity (e.g. raising awareness, building support networks 
with other farmers, trialling new ideas, visiting other farmers where new ideas are being 
implemented). For example, Sustainable Agriculture project funds have been directed to 
Top Crop, No-till, Farm Planning and Landcare groups to support trials, field days, 
mentoring, distribution of fact- sheets and access to new technologies. Comparisons of 
respondents who are members of Landcare and commodity groups with non-members have 
been included in this report for the soils asset. 
 
While the Wimmera CMA acknowledges the important role of professional agronomists, they 
have not deliberately set out to influence these practitioners. Agronomists are considered one 
of the potential sources of information available to farmers. Wimmera CMA’s objective is to 
enable farmers to access and assess information from a variety of sources. These are all 
widely accepted strategies linked to improved decision making by farmers as demonstrated 
by their adoption and adaptation (or in some instances, non-adoption) of new technologies or 
recommended practices linked to sustainable agriculture. 
 
2.3 Data collection 

 
The Wimmera Social Benchmarking surveys were conducted in 2002 (73%, N=619), 2007 
(56%, N=503), 2011 (49%, N=494) and 2016 (52%, N=691). The reader is advised to refer to 
the individual Social Benchmarking reports for further information on the survey process, 
method and topics (Curtis and Byron 2002; Curtis et al. 2008; Curtis and Mendham 2012, 
2017).   
 
The Wimmera CMA plans to undertake 12 separate rounds of Incentive Projects and these 
will be rolled-out over time (2015-2017). A four page survey was developed for each 
Incentive to gather information about the values participants attach to the asset class that is 
the focus of each Incentive, participants’ knowledge, views about the Incentive project, other 
background information and management practices. Surveys were posted to landholders and 
completed surveys were returned to CSU. As of June 2017, Incentive rounds have been 
implemented for the following projects and surveys delivered and returned (response rates 
provided):  
1. Grey Box Grassy Woodlands and Derived Native Grasslands of SE Australia (N=5/5, 

response rate 100%);  
2. Buloke Woodlands (N=9/13, response rate=69%);  
3. Wetlands (N=5/8, response rate=63%);  
4. Saltbush (N=26/30, 87%); and   
5. Stock containment (N=26/32, 81%).  
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2.4 Data analysis 

 
Response items in the surveys included numeric responses (e.g. age in years, hectares of trees 
planted), yes or no responses (binary response) and Likert scales. For the Likert scale 
response options, respondents were asked to rate how strongly they agreed with a topic, how 
important an issue was for them, or how likely an outcome was for them on a scale of 1 (not 
likely, not important, strongly disagree) to 5 (highly likely, very important, strongly agree). 
Not applicable/don’t know was included as a separate response option (6).  
 
Descriptive statistics such as frequencies, means and medians have been presented for the 
analyses in this report. Not applicable and missing responses were removed from the 
calculation of means. For questions that required respondents to specify an amount (e.g. 
hectares of trees planted) zeros were excluded in the calculation of means and medians 
(hence, these were treated as a ‘no’ response). In these situations, the means and medians 
should be treated as the mean or median of those who had undertaken the practice. For all 
enterprise-specific questions (e.g. fencing bush to restrict stock access, minimum tillage) only 
respondents who indicated they were involved in the relevant enterprise were included in the 
analysis for that question.  
 
In this report, for analyses that compare Likert-scale responses across different groups 
(survey years or engaged/not engaged respondent cohorts), analyses were conducted using 
Kruskal Wallis Chi Square tests, which tests for differences on a ranked or ordinal variable 
(i.e. Likert scale of 1-5) based on a grouping variable of two or more groups (e.g. year of data 
collection – 2002, 2007, 2011 or 2016).  Kruskal Wallis tests determine if there is a 
statistically significant difference between the mean ranks of the grouping variable. A 
statistically significant difference indicates that there is a small probability that the observed 
relationship or difference has occurred purely by chance.  
 

For analyses that compare yes/no responses across different groups (survey years or 
engaged/not engaged respondent cohorts), Chi Square or Fisher Exact tests were conducted. 
These methods test for differences on a grouping variable (e.g. yes/no) based on a grouping 
variable (e.g. year of data collection, engaged/not engaged). These methods indicate whether 
the relative proportions of one variable are dependent on the second variable (that is, that the 
difference is unlikely to have occurred by chance).  
 
For analyses that compare numeric data (e.g. area, years) across different groups (e.g. survey 
years, engaged/not engaged respondent cohorts), one-way Anova tests were conducted. This 
method tests for differences between the means of two or more groups.  
 
In all analyses where three or more groups were being tested (i.e. survey years) post-hoc tests 
were conducted to determine which groups were different from each other. In all analyses the 
p statistic 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 five percent) that the observed relationship or difference has occurred purely by chance. 
All statistical analyses were performed using R software and Microsoft Excel. 
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3 TRENDS OVER TIME: CATCHMENT SCALE 
 
In this section we present trends over time for all items where more than two years of data 
were available. The analyses are presented for intermediate outcomes (human capital, social 
capital, management practices), followed by participant information (long-term plans, 
assessment of issues, held values, attached values, attitudes, beliefs, land use, information 
sources and background personal and farming attributes).  
 
Key findings are presented using tables and charts. The tables provide a summary for each 
topic indicating whether or not there was a significant difference over time for each survey 
item in that topic using a colour code (this could be between all combination of surveys, 
several surveys, or just two surveys). The direction (increased or decreased) of any 
significant trend for each item is also shown (using an arrow). A colour code is used to 
indicate whether the trend is consistent (either increasing or decreasing) or inconsistent (e.g. 
up and then down, i.e. no trend, denoted by NT). The tables also highlight if there was a 
significant difference between the first and last year that data were available for that item. 
Table 3 shows the colour coding system used. This table is repeated above each topic.  
 
A value below 0.05 is considered to be statistically significant. A significance level of 0.05 
means that only five out of 100 differences would potentially be observed by chance. The 
lower the significance level, the more confident we are that the observed differences reflect 
real differences in the population.   
 
Table 3  Colour coding used to indicate nature of trends over time in survey items 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

No trend (denoted by NT) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys (where item was included)  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
The charts graph the mean values across the survey years. Line graphs are only provided for 
each survey item where there is a significant change over time. Means are used to display 
trends over time for both numeric and Likert-scale items. While Kruskal-Wallis tests (which 
do not test for differences between means, but across the Likert scale scores) were used to 
test for differences on Likert-scale items between a grouping variable (i.e. survey year), for 
simplicity, means are used to graphically display the trends over time for these Likert-scale 
items. Each item in a table is numbered. The corresponding line graph is given the same 
number. A total of 167 items were available with data over more than one year with a total of 
2296 respondents over the four years [Table 4].  
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Table 4 Extent of significant trends over time in items by survey topic 

 
 Topic Number 

of items 

available 

% (number) of 

items with a 

significant 

difference over 

time (at least 

two years) 

Percent 

with 

consistent 

upward 

trend 

Percent 

with a 

consistent 

downward 

trend 

Intermediate outcomes 

Social 

capital 

Involvement in 
networks and 
NRM platforms 

2 50% (1) 0% 50% (1) 

Trust and 
trustworthiness 

5 80% (4) 80% (4) 0% 

Human 

capital 

Knowledge  16 81% (13) 13% (2) 0% 
Confidence in 
recommended 
practices  

3 100% (3) 100% (3) 0% 

Management 

practices 

Management 
practices  

10 60% (6) 10% (1) 30% (3) 

Background information  

Background 

personal and 

farming data  

Long term plans 16 44% (7) 6% (1) 19% (3) 
Assessment of 
issues (property) 

6 83% (5) 50% (3) 0% 

Assessment of 
issues (district) 

13 100% (13) 54% (7) 15% (2) 

Held values 8 88% (7) 75% (6) 13% (1) 
Attached values 20 75% (15) 35% (7) 0% 
Attitudes  6 33% (2) 0% 17% (1) 
Beliefs  7 29% (2) 29% (2) 0% 
Land use 15 40% (6) 13% (2) 0% 
Information 
sources 

19 100% (19) 11% (2) 21% (4) 

Personal and 
farming 
attributes 

20 65% (13) 5% (1) 5% (1) 
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3.1. Social capital 
 

3.1.1 Involvement in networks and NRM platforms  

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
Significant differences over time were observed for membership of Landcare (item 1 in the 
table below). No significant difference was observed for membership of a commodity group 
[Table 5]. 
 
Table 5 Significant trends over time in involvement in networks and NRM platforms  

 

Item 

number 

Involvement in networks 

and NRM platforms 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant difference 

between first and last 

survey 

1 Member of Landcare <.001           
2 Member of commodity 

group   

 

1 
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3.1.2 Trust and trustworthiness 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
Survey respondents were asked whether they agreed or disagreed with three items regarding 
the trustworthiness of the Wimmera CMA and two items regarding their intention to trust the 
Wimmera CMA with regards to river, stream and wetland management (please refer to the 
2016 Social Benchmarking report for more information on this topic). In 2011, the wording 
of the items in this topic was ‘river frontage management’. This was changed to 
‘river/stream/wetland management’ in 2016. The reader is advised to use some caution when 
examining these results, although the research team believe the topic to be similar enough to 
warrant comparison.  
 
There was a significant upward trend for all trustworthiness items with a greater proportion of 
respondents rating the Wimmera CMA more favourable in 2016 compared to 2011 (items 1-
3) [Table 6]. There was an upwards trend for one intention to trust topic (financial assistance) 
(item 5) [Table 6].  
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Table 6 Significant trends over time in trust and trustworthiness relating to river, stream and wetland 

management  

Item 

number 
Trustworthiness 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last 

survey 

1 

The Wimmera CMA keeps 
landholders’ interests in mind 
when making decisions about 
river/stream/wetland 
management 

<.001     

2 

Sound principles seem to guide 
the Wimmera CMA decisions 
about river/stream/wetland 
management 

<.001    

3 

The Wimmera CMA is very 
knowledgeable about 
river/stream/wetland 
management 

<.001    

Item 

Number 
Trust 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last 

survey 

4 

I can rely on the Wimmera 
CMA to provide useful advice 
about river/stream/wetland 
management 

 

 

5 

I can rely on the Wimmera 
CMA to provide appropriate 
financial assistance for 
river/stream/wetland 
management 

.03     
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3.2 Human capital 
 

3.2.1 Knowledge 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
A significant difference over time was observed for 13 of the 16 knowledge items. There was 
a consistent upwards trend in self-rated knowledge over time for two items: How to establish 

introduced perennial pastures (e.g. lucerne) in this district and The use of stock containment 

areas to manage stock in drier seasons) (items 12 and 15) [Table 7]. There was an 
inconsistent trend for the remaining items.   
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Table 7 Significant trends over time in knowledge   

 

Item 

number 
Knowledge 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 The extent of water savings as a result 
of the Wimmera/Mallee pipeline  <.001   NT  

2 
The nature of native vegetation cover 
in the Wimmera region before 
European settlement 

<.001  NT  

3 
How to identify local plant species 
including weeds in the understorey 
vegetation 

<.001  NT  

4 The severity of gully erosion across 
the Wimmera region <.001  NT  

5 The area of land (hectares) with saline 
affected vegetation in your district <.001  NT  

6 

Organisations or individuals to contact 
for advice about government 
programs supporting landholders to 
manage gully or stream bank erosion 

 

 

7 The value of woody debris such as 
snags in rivers/streams .04  NT  

8 
Grazing and cropping strategies to 
manage paddock ground cover to 
minimise soil erosion 

<.001  NT  

9 The benefits of retaining native 
vegetation on properties <.001  NT  

10 The ability of perennial vegetation to 
prevent water tables rising <.001  NT  

11 The role of wetlands in filtering water 
entering rivers   

12 How to establish introduced perennial 
pastures (e.g. lucerne) in this district .008     

13 How to protect and improve the health 
of native bush areas on properties <.001  NT  

14 
How to prepare a farm or property 
plan that allocates land use according 
to different land classes 

<.001  NT 
 

15 The use of stock containment areas to 
manage stock in drier seasons .004     

16 
How to protect and improve the health 
of rivers/streams & wetlands on 
properties 
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3.2.2 Confidence in recommended practices 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was a consistent, upward trend in landholder confidence in all three current 
recommended practices. These items included attitudes towards fencing waterways and 
wetlands, watering stock-off stream and stubble retention [Table 8].  
 
Table 8 Significant trends over time in confidence in recommended practices 

 

Item 

number 

Confidence in 

recommended practices 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 

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

<.001    

2 

The time and expense 
involved in watering stock 
off-stream/wetlands is 
justified by improvements in 
bank stability, water quality 
or stock condition 

<.001    

3 
The benefits of stubble 
retention on cropping land 
outweigh problems arising 

<.001    

 

 



19 

 

 
 

 

 

 

 

 

 

1 

2 

3 



20 

 

 
 

 

3.3 Management practices 
 

Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
 
In the Social Benchmarking surveys, items exploring management practices asked survey 
respondents to provide responses for some items for the full period of their property 
management and for more specific time frames. In the 2002 and 2016 surveys, the time-frame 
was for the last three years, while in the 2007 and 2011 surveys, the time-frame was for the 
last five years of property management. For the trends over time analyses presented here, 
where items were available for both the full period of management and more specific time 
frames, we have presented items exploring the full period of management to avoid issues 
associated with the differences in time-frame. For several cropping-related practices, these 
items were only asked with regards to the more specific time frame. For these items, we have 
presented the percent of respondents who had/had not undertaken the practice (yes/no) for 
trends over time given the different time-frames over the survey years. The assumption here 
is that if the respondent said yes for the past three years, it was likely they would have 
undertaken that practice in the last five years, and vice versa.  
 
There was an upward trend for the proportion of respondents involved in farm forestry (data 
available for 2002, 2007, 2011). A consistent downwards trend was observed for the 
proportion of respondents undertaking sowing perennial pasture (data available for 2002, 
2007 2011), no tillage and minimum tillage [Table 9]. Inconsistent trends were observed for 
planting trees and shrubs and fencing native bush/grasslands to manage stock access [Table 
9].  
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Table 9 Significant trends over time in management practices 

 

Item 

number 
Management practices  

Numeric

/ yes no 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

Non-specific practices (full period of management) 
1 Trees and shrubs 

planted (including 
direct seeding) [ha] 

Area .01  NT  
2 Yes/no <.001  NT  

3 Gully erosion addressed 
[ha] 

Area   
4 Yes/no   
5 Farm forestry [ha] Area   
6 Yes/no <.001    
7 Sown perennial pasture 

and lucerne [ha] 
Area   

8 Yes/no <.001    
Stock related practices (full period of management) 

9 Length of fencing 
erected to manage stock 
access to rivers/ 
streams/ wetlands [km] 

Length   
10 

Yes/no   

11 Area of native 
bush/grasslands fenced 
to manage stock access 
[ha] 

Area .02  NT  
12 

Yes/no <.001  NT  

13 Number of off-stream 
stock watering points 
established 

Number   
14 Yes/no   

Cropped related practices (last 5/3 years) 

15 

Maximum area of crop 
sown in any year using 
adaptive no-till 
techniques [ha] 

Yes/no .001    

16 

Maximum area of crop 
sown in any year using 
minimum tillage 
techniques [ha] 

Yes/no <.001    

17 Used precision farming 
techniques for cropping Yes/no   
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3.4 Background information 
 

3.4.1 Long term plans 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
 

Of the 16 items where data were available over time for long-term plans, there were seven 
significant differences. A consistent trend upward was observed in the proportion of 
respondents who indicated that All or most of the property would be leased (item 7). A 
consistent downward trend was observed in the proportion of respondents indicating that they 
would seek additional off-property work (item 14) and that a large or small part of the 
property would be subdivided and sold (data available for 2002, 2007, 2011, items 3 and 4). 
There was an inconsistent trend for the items The property will be subdivided and part of the 

property sold, Additional land will be purchased, leased or share farmed and All or most of 

the property will be leased or share farmed [Table 10]. 
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Table 10 Significant trends over time in long-term plans 

 

Item 

number 
Long-term plan 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 The property will be sold   

2 The property will be sold and another 
rural property bought   

3 The property will be subdivided and 
a large part of the property sold <.001    

4 The property will be subdivided and 
a small part of the property sold <.001    

5* The property will be subdivided and 
part of the property sold <.001  NT  

6 Ownership of the property will stay 
within the family   

7 All or most of the property will be 
leased .002    

8 All or most of the property will be 
share farmed   

9** All or most of the property will be 
leased or share farmed .03  NT  

10 Additional land will be purchased, 
leased or share farmed  <.001  NT  

11 The enterprise mix will be changed 
to reduce my farm workload   

12 The enterprise mix will be changed 
to more intensive enterprises   

13 The enterprise mix will be changed   

14 I will seek additional off-property 
work .008    

15 I will reduce the extent of my off-
property work   

16 Some part of the property will be 
placed under a conservation covenant   

* To examine trends over time for item 5 (The property will be subdivided and part of the property sold) items 3 
and 4 (The property will be subdivided and a large or small part of the property sold) from the 2002, 2007 and 
2011 surveys have been combined (highest Likert scale point taken) in order to compare with item 5. Trends for 
items 3 and 4 are also shown separately in the table.  
** Item 9 (All or most of the property will be leased or sharefarmed) from the 2002 survey was separated in 
later surveys into two items (items 7 and 8, All or most of the property will be leased and All or most of the 

property will be sharefarmed). To examine trends over time, items 7 and 8 from the 2007, 2011 and 2016 
surveys were combined (highest Likert scale point taken) to compare with the 2002 item. 
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3.4.2 Assessment of issues 
 

Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
Significant trends were observed for five of the six property related assessment of issues 
items. Increased concern over time was observed for three items: Dryland salinity 

undermining long-term productive capacity, The impact of managing weeds and pest animals 

(including native species) affecting profitability and Impact of poor management of pest 

plants and animals on public land. Inconsistent trends over time were observed for two 
items: Uncertain/low returns limiting capacity to invest in my property and Impact of 

changing rainfall patterns on property viability [Table 11].  
 

Table 11 Significant trends over time in assessment of issues related to property  

 

Item 

number 
Property related issues 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 
Lack of skilled labour to 
undertake important on-
property work 

  

2 Dryland salinity undermining 
long-term productive capacity .008    

3 

The impact of managing weeds 
and pest animals (including 
native species) affecting 
profitability 

<.001    

4 
Uncertain/low returns limiting 
capacity to invest in my 
property 

<.001  NT  

5 
Impact of poor management of 
pest plants and animals on 
public land 

<.001    

6 Impact of changing rainfall 
patterns on property viability <.001  NT  
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There was a significant difference over time for every item exploring assessment of issues at 
the district scale. There was a consistent increase in respondents’ important ratings for the 
effect of existing groundwater extraction, nutrient run off, farming practices contributing to 
erosion, loss of native plants caused by cropping wetlands/floodplains, stock entering 
rivers/wetlands causing erosion and reducing water quality, the effect of increased surface 
water extraction and vegetation obstructing waterways causing flooding (items 7 through to 
13) [Table 12].  
 
Inconsistent trends were observed for Impact of reduced water flows on the long-term health 

of rivers/ streams/ wetlands, Dryland salinity threatening the long-term productive capacity 

of land, Salinity threatening water quality in rivers/streams/wetlands and Decline in soil 

health (e.g. declining fertility or structure). While the overall trend was inconsistent for these 
items (up and down, down and up) there was a significant increase for all three between the 
first and last year data that were available [Table 12].  
 
There was a significant decrease in concern for the items Loss of paddock trees and Loss of 

important services over time [Table 12].  
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Table 12 Significant trends over time in assessment of issues related to the district  

 

Item 

number 
District related issues 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 Loss of important services (e.g. 
health, banks, schools) .03    

2 
Impact of reduced water flows on 
the long-term health of rivers/ 
streams/ wetlands 

<.001  NT  

3 
Dryland salinity threatening the 
long-term productive capacity of 
land 

<.001  NT  

4 Loss of paddock trees .04    

5 Salinity threatening water quality in 
rivers/ streams/ wetlands <.001  NT  

6 Decline in soil health (e.g. declining 
fertility or structure) <.001  NT  

7 The effect of existing ground water 
extraction <.001    

8* 
Nutrient run-off from rural 
properties affecting water quality in 
rivers/streams/ wetlands 

<.001    

9 Farming practices contributing to 
erosion <.001    

10** 
Loss of native plants and animals 
caused by cropping or draining 
wetlands 

<.001    

11 
Stock entering rivers/wetlands 
causing erosion and reducing water 
quality 

.001    

12 The effect of increased surface 
water extraction .005    

13 
Vegetation in waterways 
obstructing flows leading to 
flooding 

.02    

*  Wording for item 8 changed over the surveys from Nutrient runoff from farms and towns threatens 

river/stream/wetland water quality in this district (2002), to Nutrient and chemical run-off affecting water 

quality in rivers/ streams/ wetlands (2007) to Nutrient run-off from rural properties affecting water quality in 

rivers/streams/ wetlands in (2016). We believe the topic was consistent enough between the surveys to enable 
the comparison.  
** Wording for item 10 changed from Loss of native plants and animals or increased soil erosion caused by 

cropping wetlands or floodplains in 2011 to Loss of native plants and animals caused by cropping or draining 

wetlands in 2016. We believe the topic was consistent enough between the surveys to enable the comparison. 
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3.4.3 Held values 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was a consistent upward trend in all three biospheric held value items (items 2, 5, 7), 
all two egoistic held value items (items 3, 6) and one of the three altruistic values (item 1). 
There was a significant downward trend for one altruistic value (item 4) and no significant 
difference for the remaining altruistic value. Data on held values was only available in the 
2011 and 2016 Social Benchmarking surveys [Table 13].  
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Table 13 Significant trends over time in held values  

 

Item 

number 
Held values 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 Working for the welfare of 
others (altruistic)  .002    

2 Protecting the environment and 
preserving nature (biospheric) <.001    

3 Being influential and having an 
impact on other people and 
events (egoistic) 

<.001    

4 Fostering equal opportunities for 
all community members 
(altruistic) 

<.001    

5 Preventing pollution and 
protecting natural resources 
(biospheric) 

<.001    

6 Being able to lead others 
(egoistic) .03    

7 Respecting the earth and living 
in harmony with other species 
(biospheric) 

<.001    

8 Caring for the weak and 
correcting social injustice 
(altruistic) 

  

NB there was a slight difference between the Likert scales used in 2011 and 2016. A 6 point scale from 1 
(opposed to my values) through to 6 (a very important value to me) was used in 2011. In 2016 a 5 point scale of 
1 (not important) through to 5 (very important) and 6 (Not applicable) was used. To enable comparison, in the 
2011 survey dataset, points 1 (opposed to my values) and 2 (not an important value) were combined into 1 (and 
thus similar to the 2016 Likert scale of 1, Not important) to create a 5 point Likert scale.   
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3.4.4 Attached values 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
A significant difference over time was observed for 15 of the 20 items exploring attached 
values. There was a consistent upwards trend in the proportion of respondents who valued 
their properties for contributing to the environmental health of the district (item 9), being part 
of a rural community (item 10), lifestyle (item 11), as an investment (item 12), a break from 
normal occupation (item 13), a place to raise a family (item 17) and as an attractive place to 
live (item 18) [Table 14].  
 
There was an inconsistent trend over time, but an increase between the first and last year data 
were available, in the proportion of respondents who valued their property for The 

environment of my farm sustains life for many plants and animals (item 3) and for providing 
a Sense of accomplishment for building/maintaining a viable business (item 7).  
 
There was a significant difference over time, but an inconsistent trend, for the items Provides 

most of the household income, Being able to pass the property on to others in better 

condition, A place for recreation, An asset that will fund my retirement, Sense of 

accomplishment for providing food and fibre for others, and The freedom of working for 

myself [Table 14].  
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Table 14 Significant trends over time in attached values 

 

Item 

number 
Attached values 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 Provides most of the household income <.001  NT  

2 Being able to pass the property on to 
others in better condition <.001  NT  

3 
The environment on my farm sustains 
life for many different plants and 
animals* 

<.001  NT  

4 Floodplain land and wetlands provide 
important places for native birds to live   

5 Opportunity to learn new things   
6 A place for recreation <.001  NT  

7 Sense of accomplishment from 
building/maintaining a viable business <.001  NT  

8 
Sense of accomplishment from 
improving property infrastructure 
(fencing, sheds, water supply, pasture) 

  

9 

Sense of accomplishment from 
knowing that my property is 
contributing to improved environmental 
health in the district 

.03    

10 Being part of a rural community <.001    
11 Provides the lifestyle that I want .004    

12 Rural land represents a sound long-term 
investment <.001    

13 Work on the property is a welcome 
break from my normal occupation <.001    

14 To preserve tradition as the property 
has been in my family for a long time   

15 An asset that will fund my retirement .02  NT  

16 Sense of accomplishment from 
producing food or fibre for others <.001  NT  

17 A great place to raise a family <.001    
18 An attractive place to live <.001    

19 
Paddocks trees are important because 
they provide a place for native animals 
to shelter and feed  

  

20 The freedom of working for myself .008  NT  
* For item 3, the environment on my farm sustains life for many different plants and animals in 2016 and 2011 
was previously Native vegetation on my property provides habitat for native animals in the 2007 and 2002 
surveys.  
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3.4.5 Attitudes 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
A significant difference over time was observed for two of the six attitude items. There was 
an inconsistent trend, but a decrease between the first and last years of data availability, for 
the item The public should have the right to access rivers/streams/wetlands on private land 

(item 2). There was a consistent downward trend in the proportion of respondents who agreed 
that Landholders should have the right to harvest water that falls on their property, even if 

that action impacts on others (item 1) [Table 15].  
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Table 15 Significant trends over time in attitudes 

 

Item 

number 
Attitudes  

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 
Landholders should have the right to 
harvest water that falls on their property, 
even if that action impacts on others 

<.001    

2 
The public should have the right to 
access river/ streams/ wetlands on 
private land 

<.001  NT  

3 

Landholders should be paid for 
providing environmental services that 
benefit the wider community (e.g. 
managing habitat for native plants & 
animals) 

  

4 

Landholders should have the right to 
crop floodplains or wetlands on their 
property regardless of the impacts on 
native plants and animals 

  

5 

In future, landholders should expect to 
be legally responsible for managing 
their land in ways that do not cause 
foreseeable harm to the environment 

  

6 

New owners should abide by 
agreements entered into by previous 
owners where public funds have paid for 
land protection or conservation work 
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3.4.6 Beliefs 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
A statistically significant, consistent increase over time was observed for two of the seven 
belief items. A consistent increase was observed in Reduced production in the short-term is 

justified where there are long-term benefits to the environment (data available for 2007, 
2011, item 2) and Conservation that involves reduced grazing of native vegetation leads to 

substantially increased fire hazard  (data available for 2002, 2016, item 7) [Table 16].  
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Table 16 Significant trends over time in beliefs  

 

Item 

number 
Beliefs 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 
There will be opportunities for 
carbon farming on my property in the 
future 

  

2 
Reduced production in the short-term 
is justified where there are long-term 
benefits to the environment  

.02    

3 

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

  

4 

Using industry standards developed 
with landholder input would be an 
acceptable way of determining if 
land is being managed responsibly 

  

5 

Clearing native vegetation since 
European settlement has substantially 
reduced the number and variety of 
native plants and animals in this 
district 

  

6 
The use of land for carbon 
farming/biofuels will lead to food 
shortages 

  

7 
Conservation that involves reduced 
grazing of native vegetation leads to 
substantially increased fire hazard* 

<.001    

* For item 7 (Conservation that involves reduced grazing of native vegetation leads to substantially increased 

fire hazard) in 2016, a similar item was included in the 2002 survey: Fencing river/stream/wetland frontages or 

eroded gullies makes it difficult to minimise the risk of fires. While the wording is different, a comparison 
between these items has been conducted as they are about a very similar issue.  
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3.4.7 Land use 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was a consistent increase in the proportion of landholders with conservation covenants 
on their properties (8-16%) (item 15). There was also an increase in the proportion of 
respondents involved in wine between 2002 and 2016 (although, very small percent in both 
time periods) (item 11). There was an inconsistent trend, but increase between the first and 
last year data were available, in the proportion of respondents involved in sheep meat. There 
was an inconsistent trend in the proportion of respondents involved in cropping (and a 
decrease between the first and last year data were available) [Table 17].  
 
Table 17 Significant trends over time in land use 

Item 

number 
Land use (yes/no) 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 Cropping <.001  NT  
2 Irrigated pasture/crop   
3 Dryland pasture <.001  NT  
4 Beef   
5 Sheep meat <.001  NT  
6 Sheep wool   
7 Intensive livestock   
8 Other livestock   
9 Dairy   
10 Viticulture and horticulture* .02  NT  
11 Wine** .04    
12 Farm tourism   
13 Farm forestry    
14 Carbon farming   
15 Conservation covenant <.001    

 * In 2002 grapes and other horticulture were two separate items. In 2011 these were combined. In 2016 
viticulture and horticulture were separated again. To enable comparison across the three years, grapes and other 
horticulture have been combined in 2002 (if yes for either, a yes response given) and the same for 2016. Trends 
for grapes/wine between 2002 and 2016 are also shown.
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3.4.8 Information sources 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
Significant differences were observed for all sources of information. Consistent increases 
were observed for Internet (18-31%) and Social Media (1-10%). An inconsistent trend (but an 
increase between the first and last years of data availability) was observed for BOM and 
agricultural consultants [Table 18]. A consistent downward trend was observed for 
books/magazines/journals, Landcare, extension officers and environmental organisations. 
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Inconsistent trends but a decrease between the first and last year data were available were 
observed for the Wimmera CMA, Government departments, newspapers, local council and 
mailed brochures/leaflets [Table 18]. 
 
Table 18 Significant trends over time in information sources 

Item 

number 
Information source (yes/no) 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 TV .005  NT  
2 Books, magazines, journals <.001    
3 Wimmera CMA <.001  NT  
4 Victorian Farmers’ Federation <.001  NT  
5 BOM <.001  NT  
6* Government Departments <.001  NT  
7 Newspapers <.001  NT  
8 Field days <.001  NT  
9 Landcare <.001    
10 Internet <.001    
11 Local council <.001  NT  
12 Social media <.001   
13 Radio <.001  NT  
14 Agricultural consultants <.001  NT  
15 Extension officers <.001   
16 Environmental organisations  <.001    
17 Commodity groups <.001  NT  
18 Friends/neighbours/relatives <.001  NT  
19 Mailed brochures/leaflets <.001  NT  
*In 2007, DSE and DPI were listed as separate options. In later surveys, the more generic term ‘government 
departments’ was used. DSE and DPI were combined in the 2007 dataset to enable comparison.  
 



44 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 

2 

3 

7 

8 

6 

9 

5 10 

4 



45 

 

 
 

 

 
 
 
 
 
 
 
 
 

 
 
 

11 

12 

13 

14 

15 

16 

17 

18 

19 



46 

 

 
 

 

3.4.9 Personal and farming attributes  

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was a consistent increase in the proportion of respondents who had utilised a contractor 
for on-property work (item 16). The was an inconsistent trend but an increase between the 
first and last years of data availability for respondent age (item 6) and days worked off the 
property per year (item 8) [Table 19].  
 
There was a consistent, downward trend in the proportion of respondents indicating they had 
completed a whole farm plan (item 19) and had received government funding for on-property 
work (item 21). Inconsistent trends, but with an overall decrease (between the first and land 
year data were available) were observed for hours worked on the property per week (item 7), 
the proportion who had completed a short course related to property management (item 15), 
and the proportion of respondents who had made an on-property profit (item 17). There were 
inconsistent trends in property size (item 1) and the proportion of respondents who had 
leased, share-farmed or agisted land from others [Table 19].  
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Table 19 Significant trends over time in social and farming characteristics 

 

Item 

number 

Personal and farming 

attributes 

Numeric/ 

yes no 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 Property size Area <.001  NT  
2 Area of land leased, share 

farmed, agisted from 
others 

Area   

3 Yes/no <.001  NT  

4 Area of land leased, share 
farmed, agisted by others 

Area   
5 Yes/no   
6 Age Years <.001  NT  

7 Hours worked on 
property/week Hours <.001  NT  

8 Days worked off 
property/year Days <.001  NT  

9 Hours volunteering/week Hours   

10 
Total number of years 
you have resided in the 
Wimmera region* 

Years   

11 Property principal place 
of residence  Yes/no   

12 Length of property 
ownership Years   

13 Male Yes/no .009  NT  

14a 
Farmer by occupation 
(2016 – full time farmer 
cohort) 

Yes/no <.001  NT  

14b 
Farmer by occupation 
(2016 – full time and part 
time farmer cohorts) 

Yes/no <.001  NT  

15 Completed a short course 
past 5 years Yes/no <.001  NT  

16 Utilised a contractor Yes/no .005    

17 Made net on-property 
profit Yes/no <.001  NT  

18 Made off-property 
income  Yes/no <.001  NT  

19 
Completed a whole farm 
or property management 
plan 

Yes/no <.001  NT  

20 Received government 
support past 5 years Yes/no <.001    

* In 2002, 2007, 2011 surveys this item was How many years have you resided in the local district. It was 
changed to ...resided in the Wimmera region in 2016. 
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4 COMPARISON OF 2016 SOCIAL BENCHMARKING 

RESPONDENTS WHO HAD BEEN ENGAGED IN WIMMERA 

CMA PROGRAMS WITH THOSE WHO HAD NOT BEEN 

ENGAGED IN WIMMERA CMA PROGRAMS 

 
In this section we compare respondents from the 2016 Social Benchmarking survey who had 
been engaged in Wimmera CMA programs (n=27, information provided by the Wimmera 
CMA) to those who had not been engaged in Wimmera CMA programs (n=644, N=691). We 
first present comparisons of intermediate NRM outcomes. These topics relate to human 
capital, social capital and management practices. It is important to note that these 
intermediate objectives may or may not have been subject to the influence of a relatively 
small budget over a short period of time. A limited of selection of personal and farming 
attributes are also shown (i.e. not all the available items are shown).   
 
In the tables presented below, only the intermediate NRM objectives items with significant 
differences are shown. A table providing an overall summary of the topics indicating the 
number of statistical differences in each topic is included below [Table 20].  
 
There were very few differences between the two groups. Survey respondents who had been 
engaged in Wimmera CMA programs were more likely to be part of a commodity group 
(social capital) [Table 21]. Respondents who had been engaged in Wimmera CMA programs 
were also more likely to have addressed gully erosion on their properties [Table 22].  
 
Survey respondents who had been engaged in Wimmera CMA programs were more likely to 
agree that they intended to trust Wimmera CMA regarding provision of financial assistance 
for river/stream/wetland management [Table 23]. At the same time, these respondents were 
more likely to be predisposed to trust (rating two out of the three items measuring 
predisposition to trust more highly than respondents who had not been engaged in Wimmera 
CMA programs) [Table 24]. There were no significant differences between the two groups on 
background personal and farming attributes [Table 25].  
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Table 20 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

in Wimmera CMA programs and those not engaged in Wimmera CMA programs by survey topic 

 
 Topic Number of 

items available 

% (number) of items with 

a significant difference 

Intermediate outcomes 

Social 

capital 

Involvement in networks 
and NRM platforms 

2 50% (1) 

Trust and trustworthiness 5 20% (1) 
Human 

capital  

Knowledge  20 0% 
Confidence in 
recommended practices  

3 0% 

Management 

practices 
Management practices 17 12% (2) 

Participant information 

Background 

personal and 

farming data 

Long term plans 11 0% 
Assessment of issues 25 0% 
Held values 10 0% 
Attached values 10 0% 
Attitudes  12 0% 
Beliefs  5 0% 
Flexible and adaptive 
management 

10 0% 

Pre-disposition to trust  3 67% (2) 
Background personal and 
farming attributes 

10 0% 

 
Table 21 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

in Wimmera CMA programs and those not engaged in Wimmera CMA programs. Intermediate NRM 

objectives, social capital: networks, NRM platforms   

 

Networks and NRM platforms Engaged Not Engaged P Value 

Commodity group  44% 26% .04 
Landcare group  38% 33% Not significant 
 

Table 22 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

in Wimmera CMA programs and those not engaged in Wimmera CMA programs. Intermediate NRM 

objectives: management practices  

 
Management practices Engaged Not Engaged P Value 

Gully erosion addressed  (percent yes) full period of 
management  

22% 6% .004 

Gully erosion addressed  (percent yes) last 3 years 26% 11% .02 
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Table 23 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged in Wimmera CMA programs and those not engaged in 

Wimmera CMA programs. Intermediate NRM objectives, social capital: intention to trust   

 

Intention to trust Engaged Mean 
Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

NA/ don’t 

know 

P 

Value 

I can rely on the Wimmera CMA 
to provide appropriate financial 
assistance for river/ 
stream/wetland management 

Engaged 3.6 0% 7% 30% 52% 4% 7% 
.03 

Not engaged 3.1 6% 11% 41% 22% 3% 18% 

 
Table 24 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged and those not engaged in Wimmera CMA programs. 

Background personal and farming attributes: predisposition to trust  

 

Pre-disposition to trust Engaged Mean 
Strongly 

disagree 
Disagree Unsure Agree 

Strongly 

agree 

NA/ don’t 

know 

P 

Value 

You can't be too careful when 
dealing with people 

Engaged 3.4 4% 19% 26% 33% 19% 0% .01 Not engaged 3.8 2% 4% 27% 44% 21% 2% 
One has to be alert or someone is 
likely to take advantage of you 

Engaged 3.1 0% 30% 33% 30% 7% 0% .003 Not engaged 3.7 1% 8% 27% 45% 17% 1% 
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Table 25 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

and those not engaged in Wimmera CMA programs. Background personal and farming attributes.  

 
Background social and farming attributes Engaged Not Engaged P Value 

Land owned/managed 1139 ha 1199 ha Not significant 
Land leased by others (yes/no)  33% 38% Not significant 
Area leased/share farmed/agisted by others   161 ha 398 ha Not significant 
Land leased from others (yes/no)  19% 27% Not significant 
Area leased/share farmed/agisted from others  420 ha 519 ha Not significant 
Farmer by occupation  89% 78% Not significant 
Multiple property ownership 41% 39% Not significant 
Field days  81% 68% Not significant 
Short course  52% 39% Not significant 
Government supported work on property (past 5 
years) 

74% 20% <.001 
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5 COMPARISON OF WIMMERA INCENTIVE PROJECT 

PARTICIPANTS WITH 2016 SOCIAL BENCHMARKING 

SURVEY RESPONDENTS NOT ENGAGED IN WIMMERA 

CMA INCENTIVE PROJECTS 
 
In this section we present a comparison of Wimmera Incentive Project participants and non-
participants using selected items from the 2016 Social Benchmarking and Incentive Project 
Landholder Participant surveys. Only Social Benchmarking survey respondents located in 
Incentive project area(s) and not engaged through the Incentives were included in the 
comparisons (n=664). These individuals were compared with Incentive participants using 
data the Incentive participants provided in the Incentive Project Landholder Participant 
surveys (n=71).  
 
A small number of items were common to both surveys. There were some slight differences 
in wording employed for some items and differences in the measures of management 
practices between the two surveys (highlighted in the tables below). For example, the Social 
Benchmarking survey asked for the area of trees and shrubs planted, while the Incentive 
surveys asked for the number of trees. A conversion has been made using 400 stems per 
hectare (provided by Wimmera CMA staff). There were also differences in the time-frames 
used in some items. For example, the Incentive surveys asked for information about the past 
five years, while the Social Benchmarking survey asked about the full period of management 
and the last three years. These data have been converted to a yearly figure for comparison.  
 
As above, information on intermediate NRM outcomes is presented first, followed by a 
limited selection of personal and farming data. Data for items with statistical differences as 
well as data where there were no differences are both presented.  
 
These results suggest that participation in an Incentive Project is associated with more 
extensive networks [Table 26], being more knowledgeable of biodiversity conservation 
[Table 27] and implementing management practices at a higher rate than non-participants 
[Table 28]. However, at least some of these outcomes may simply have been purchased by 
funds provided through the Incentive and not represent a long-term commitment to 
conservation. 
 
A comparison of background personal and farming attributes suggests that Incentive 
participants are similar in terms of the extent they are mostly farmers by occupation, manage 
substantial properties and are typically in their fifties [Table 29]. Incentive participants are 
younger than non participants. Incentive participants were also more likely to be a member of 
a farming systems or grower group [Table 26].  
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Table 26 Extent of significant differences between 2016 Social Benchmarking survey respondents not 

engaged in Wimmera CMA Incentives and Incentive participants. Intermediate NRM objectives, social 

capital: networks, NRM platforms   

Involvement in networks and NRM 

platforms 

Non-

participants 

Incentive 

participants 

P Value 

 Member of local farming systems or 
grower group/ commodity group* 

29% 49% <.001 

Member of Landcare group 33% 42% Not significant 

* Incentive survey item: Member of local farming systems or grower group; SB item: Member of commodity 
group 
 

Table 27 Extent of significant differences between 2016 Social Benchmarking survey respondents not 

engaged in Wimmera CMA Incentives and Incentive participants. Intermediate NRM objectives, human 

capital: knowledge   

Knowledge Non-

participants 

Incentive 

participants 

P Value 

Location of the four nationally significant ecological 
communities on private land in Wimmera region (i.e. 
Buloke woodlands, Grey Box grassy woodlands, 
Murray grasslands, Seasonal herbaceous wetlands) * 

2.2 mean  
(range 1-5) 

2.9 mean  
(range 1-5) 

<.001 

The nature of native vegetation cover in the 
Wimmera before European settlement ** 

2.6 mean  
(range 1-5) 

3.1 mean  
(range 1-5) 

Not 
significant 

* Incentive survey item: The location and current extent of Grey Box Grassy Woodlands/Buloke/Seasonal 
herbaceous wetlands (relevant to the Incentive) in the Wimmera; SB item: Location of the four nationally 
significant ecological communities on private land in Wimmera region (i.e. Buloke woodlands, Grey Box grassy 
woodlands, Murray grasslands, Seasonal herbaceous wetlands) 
**Incentive survey item: The extent of the Grey Box Grassy Woodlands/ Buloke/ Seasonal herbaceous wetlands 
(relevant to the IncentiveI) that existed in the Wimmera before European settlement; SB item: The nature of 
native vegetation cover in the Wimmera before European settlement 
 
Table 28 Extent of significant differences between 2016 Social Benchmarking survey respondents not 

engaged in Wimmera CMA Incentives and Incentive participants. Intermediate NRM objectives: 

management practices  

Management practice Non-

participants 

Incentive 

participants 

P Value 

Number of trees and shrubs  planted* 
233 245 Not 

significant 
 Area of native bush/grasslands fenced to 
manage stock access** 

10ha (16%) 283 ha 
(40%) 

<.001 
 

*SB survey asked for area of trees planted. This has been converted to number using the rule of thumb of 400 
stems per ha 
**Incentive survey item: Areas of native vegetation where cropping or grazing no longer occurs or occurs 
infrequently (once/ twice a year) for short periods (about a week); SB item: area of native bush/grasslands 
fenced to manage stock access 
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Table 29 Extent of significant differences between 2016 Social Benchmarking survey respondents not 

engaged in Wimmera CMA Incentives and Incentive participants. Background personal and farming 

attributes  

 
Background social and farming 

attributes 

Non-

participants 

Incentive 

participants 
P value 

Farmer 78% 77% Not significant 

Property size 1198 ha 890 ha Not significant 

Age 57 yrs 51 yrs <.001 
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6 TRENDS OVER TIME FOR RIVERS AND STREAMS 

TOPICS: RESPONDENTS WITH PROEPRTIES ADJACENT 

TO RIVERS AND STREAMS  
 
This section presents the trends over time for items related to rivers and streams using the 
Social Benchmarking survey data where more than two years of data were available. Only 
respondents with properties on or adjacent to rivers and streams (n=654) are included in the 
analysis presented here.   
 
The analyses are presented for intermediate outcomes (human capital, social capital and 
management practices), followed by background personal and farming information. The 
extensive list of background personal and farming attributes provided in the overall trends is 
not repeated here. Instead, only items relating to rivers/streams/wetlands and a selection of 
items measuring personal attributes are presented. As with the overall trends, key findings are 
presented using tables and charts. The tables provide a summary for each topic indicating 
whether or not there was a significant difference over time for each survey item in that topic 
using a colour code (this could be between all combination of surveys, several surveys, or 
just two surveys). The direction (positive or negative) of any significant trend for each item is 
also shown (using an arrow), as is whether the trend is consistent (either increasing or 
decreasing) or inconsistent (e.g. up and then down). The tables also highlight if there was a 
significant difference between the first and last year that data were available for that item. 
The charts graph the mean values across the survey years. Line graphs are only provided for 
each survey item where there is a significant change over time.  
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Table 30 Extent of significant trends over time in items by survey topic: rivers and streams 

 
 Topic Number 

of items 

available 

% (number) of items 

with a significant 

difference over time 

(at least two years) 

Percent with 

consistent 

upward 

trend 

Percent with 

a consistent 

downward 

trend 

Intermediate outcomes 

Social capital Involvement in 
networks and 
NRM 
platforms 

2 100% (2) 0% 50% (1) 

Trust and 
trustworthiness 5 60% (3) 60% (3) 0% 

Human 

capital 

Knowledge  3 0% 0% 0% 
Confidence in 
recommended 
practices  

2 100% 50% (1) 0% 

Management 

practices 

Management 
practices  2 0% 0% 0% 

Background information  

Background 

personal and 

farming data  

Assessment of 
issues 
(property) 

1 100% (1) 100% (1) 0% 

Assessment of 
issues (district) 8 63% (5) 25% (2) 0% 

Attached 
values 2 50% (1) 0% 0% 

Attitudes  3 33% (1) 0% 0% 
Beliefs  1 100% (1) 100% (1) 0% 
Personal and 
farming 
attributes 

17 59% (10) 0% 6% (1) 

 
 

 

In the tables below we indicate whether there was a consistent trend over time (across the 
SBS), whether that trend was increasing or decreasing (with arrows), whether there was a 
significant change but no trend (NT, inconsistent), and whether there was a significant 
change between the first and last year data were available for that item (increase or decrease 
indicated using arrows). A value below 0.05 is considered to be statistically significant. A 
significance level of 0.05 means that only five out of 100 differences would potentially be 
observed by chance. The lower the significance level, the more confident we are that the 
observed differences reflect real differences in the population.   
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6.1 Social capital 
 

6.1.1 Involvement in networks and NRM platforms  

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was an inconsistent trend in commodity group membership for respondents with 
properties located adjacent to rivers and streams [Table 31]. There was a consistent decrease 
in membership of Landcare over time for these respondents [Table 31]. 
 
Table 31 Significant trends over time in involvement in networks and NRM platforms: Rivers and 

streams 

 

Item 

number 

Involvement in 

networks and NRM 

platforms 

Yes/no or 

numeric 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 Member of Landcare Yes/no .01    
2 Member of commodity 

group 
Yes/no .007  NT  

 
 
 

 
 
 

1 

2 

2 

1 
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6.1.2 Trust and trustworthiness 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference over time or between first 
and last surveys where item was included  

Not significant  

 
There was a consistent upward trend in respondents’ (with properties adjacent to 
rivers/streams) assessments of the trustworthiness of the Wimmera CMA with regards to 
river/stream/wetland management [Table 32]. There were no significant differences over time 
for the two intention to trust items. 
   
Table 32 Significant trends over time in trust and trustworthiness with regards to river, stream and 

wetland management: Rivers and streams 

Item 

number 
Trustworthiness 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 The Wimmera CMA keeps 
landholders’ interests in mind 
when making decisions about 
river/stream/wetland management 

<.001   

2 Sound principles seem to guide 
the Wimmera CMA decisions 
about river/stream/wetland 
management 

.007    

3 The Wimmera CMA is very 
knowledgeable about 
river/stream/wetland management 

<.001    

Item 

number 
Trust 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

4 I can rely on the Wimmera CMA 
to provide useful advice about 
river/stream/wetland management 

  

5 I can rely on the Wimmera CMA 
to provide appropriate financial 
assistance for river/ 
stream/wetland management 

  

 1 
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2 

1 3 

2 
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6.2 Human capital 
 

6.2.1 Knowledge 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
 
There were no significant trends over time for knowledge items related to river and streams 
[Table 33].  
 
Table 33 Significant trends over time in knowledge: Rivers and streams 

 

Knowledge 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

The value of woody debris such as snags in 
rivers/streams  

 

The role of wetlands in filtering water 
entering rivers  

 

How to protect and improve the health of 
rivers/streams & wetlands on properties  
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6.2.2 Confidence in recommended practices 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was a consistent upwards trend in confidence in fencing to manage stock access, 
measured by the item Fencing to manage stock access is an essential part of the work 

required to revegetate waterways and wetlands [Table 34]. There was an inconsistent trend 
for the item measuring confidence in watering stock off stream, but at the same time there 
was a significant increase between 2002 and 2016 (item 2).  
 
 
Table 34 Significant trends over time in confidence in recommended practices: Rivers and streams 

 

Item 

number 

Confidence in recommended 

practices 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant difference 

between first and last 

survey 

1 

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

.03    

2 

The time and expense involved in 
watering stock off-
stream/wetlands is justified by 
improvements in bank stability, 
water quality or stock condition 

.004  NT  

 
 
 
 
 
 
 
 
 
 

1 

1 2 
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6.3 Management practices 
 

Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There were no significant trends for the two management practices related to rivers and 
streams [Table 35].  
 
Table 35 Significant trends over time in management practices: Rivers and streams 

 

Management practices (full period 

of management) 

Numeric/ 

yes no 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

Length of fencing erected to manage 
stock access to rivers/ streams/ 
wetlands [km]  

Length   

Yes/no 
 

 

Number of off-stream stock watering 
points established 

Number   

Yes/no   
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6.4 Background information 
 

6.4.1 Assessment of issues 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was one property-level assessment of issue item that could be related to river and 
stream management: Impact of poor management of pest plants and animals on public land. 
There was a consistent, upward trend over time for this item for respondents with properties 
adjacent to rivers and streams [Table 36]. 
 
Table 36 Significant trends over time in concern about property related issues: Rivers and streams 

 
 

Item 

number 
Property related issues 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant difference 

between first and last survey 

1 Impact of poor 
management of pest plants 
and animals on public land 

.03    

 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
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Eight district-level issues could be related to river and stream management. There was a 
significant trend over time for five of these issues (for respondents with properties adjacent to 
rivers/streams). There was a consistent, upwards trend in concern for Stock entering 

rivers/wetlands causing erosion and reducing water quality (item 6) and Vegetation in 

waterways obstructing flows leading to flooding (item 8). There were inconsistent trends over 
time for items 1, 2 and 4. For all of these issues, there was a significant increase between 
2002 and 2016 [Table 37].  
 
Table 37 Significant trends over time in concern about district related issues: Rivers and streams 

 

Item 

number 
District related issues 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 
Impact of reduced water flows 
on the long-term health of rivers/ 
streams/ wetlands 

<.001  NT  

2 
Salinity threatening water 
quality in rivers/ streams/ 
wetlands 

<.001  NT  

3 The effect of existing ground 
water extraction   

4 
Nutrient run-off from rural 
properties affecting water quality 
in rivers/streams/ wetlands 

<.001  NT  

5 
Loss of native plants and 
animals caused by cropping or 
draining wetlands 

  

6 
Stock entering rivers/wetlands 
causing erosion and reducing 
water quality 

.04    

7 The effect of increased surface 
water extraction   

8 
Vegetation in waterways 
obstructing flows leading to 
flooding 

.006    

*  Wording for item 4 changed over the surveys from Nutrient runoff from farms and towns threatens 

river/stream/wetland water quality in this district (2002), to Nutrient and chemical run-off affecting water 

quality in rivers/ streams/ wetlands (2007) to Nutrient run-off from rural properties affecting water quality in 

rivers/streams/ wetlands in (2016). We believe the topic was consistent enough between the surveys to enable 
the comparison.  
** Wording for item 5 changed from Loss of native plants and animals or increased soil erosion caused by 

cropping wetlands or floodplains in 2011 to Loss of native plants and animals caused by cropping or draining 

wetlands in 2016. We believe the topic was consistent enough between the surveys to enable the comparison. 
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6.4.2 Attached values 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was a significant, inconsistent trend over time for one of the two attached values 
related to rivers/streams and wetlands: The environment on my farm sustains life for many 

different plants and animals [Table 38].   
 
Table 38 Significant trends over time in attached values: Rivers and streams 

 

Item 

number 
Attached values 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant difference 

between first and last survey 

1 
The environment on my farm 
sustains life for many 
different plants and animals 

<.001  NT  

2 
Floodplain land and wetlands 
provide important places for 
native birds to live 

  

* For item 1, The environment on my farm sustains life for many different plants and animals in 2016 and 2011 
was previously Native vegetation on my property provides habitat for native animals in the 2007 and 2002 
surveys.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
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6.4.3 Attitudes 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was a significant trend for one of the three rivers/streams related items for respondents 
with properties adjacent to rivers and stream. There was an inconsistent trend over time for 
agreement with The public should have access to rivers/streams/wetlands on private land 

(item 3) [Table 39]. At the same time, there was a decrease in agreement with this item 
between 2002 and 2016.  
 
Table 39 Significant trends over time in attitudes: Rivers and streams 

 

Item 

number 
Attitudes 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 

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

  

2 

Landholders should have the right 
to crop floodplains or wetlands on 
their property regardless of the 
impacts on native plants and 
animals 

  

3 
The public should have access to 
rivers/streams/wetlands on private 
land 

<.001  NT  

 
 
 
 
 
 
 
 
 

3 
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6.4.4 Beliefs 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 

There was a consistent, upwards trend between 2002 and 2016 (please note data were only 
available for these two years, and not 2007 or 2011) in agreement with Conservation that 

involves reduced grazing of native vegetation leads to substantially increased fire hazard 

[Table 40]. 
 

Table 40 Significant trends over time in beliefs: Rivers and streams 

 

Item 

Number 
Beliefs 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 

Conservation that involves reduced 
grazing of native vegetation leads 
to substantially increased fire 
hazard 

<.001    

* For item 1 (Conservation that involves reduced grazing of native vegetation leads to substantially increased 

fire hazard) in 2016, a similar item was included in the 2002 survey: Fencing river/stream/wetland frontages or 

eroded gullies makes it difficult to minimise the risk of fires. While the wording is different, a comparison 
between these items has been conducted as they are about a very similar issue.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
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6.4.5 Personal and farming attributes  

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
In this section we include a selection of background personal and farming attributes for 
respondents with properties adjacent to rivers and streams. There were inconsistent trends 
over time in property size, age, hours worked on-property and days worked off-property, 
farming occupation, completion of a short course, and on and off-property profit. There was a 
consistent decrease over time in the proportion of respondents who had received government 
funding to support on-property work (item 17) [Table 41].  
 



 

 
 

72 
 

Table 41 Significant trends over time in personal and farming attributes: Rivers and streams 

 

Item 

number 

Personal and farming 

attributes 

Yes/no 

or 

numeric 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 Property size Area <.001  NT  
2 Area of land leased, share 

farmed, agisted from others 
Area   

3 Yes/no   
4 Area of land leased, share 

farmed, agisted by others 
Area   

5 Yes/no   
6 Age Years .02  NT  

7 Hours worked on 
property/week 

Hours <.001  NT  

8 Days worked off 
property/year 

Days <.001  NT  

9 Hours volunteering/week Hours   

10* Years lived in Wimmera 
region 

Years .03  NT  

11 Male Yes/no   
12 Farmer by occupation Yes/no <.001  NT  

13 Completed a short course 
past 5 years 

Yes/no <.001  NT  

14 Utilised a contractor Yes/no   

15 Made a net on-property 
profit 

Yes/no <.001  NT  

16 Made off-property income  Yes/no .03  NT  

17 Received government 
support past 5 years 

Yes/no .01    

* In 2002, 2007, 2011 surveys this item was How many years have you resided in the local district. It was 
changed to ...resided in the Wimmera region in 2016. 
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7 COMPARISON OF 2016 SOCIAL BENCHMARKING 

RESPONDENTS WHO HAD BEEN ENGAGED IN WIMMERA 

CMA RIVER AND STREAMS RELATED PROGRAMS WITH 

THOSE WHO HAD NOT BEEN ENGAGED IN RIVER AND 

STREAMS RELATED PROGRAMS 
 
This section presents comparisons of those engaged in Wimmera CMA programs related to 
rivers and streams (n=12) to those not engaged (n=182). The analysis presented here is only 
for respondents with properties adjacent to rivers and streams within the Wimmera 
Catchment.  
 
We first present comparisons of intermediate NRM outcomes related to rivers and streams. 
Some of these topics relate to human capital, some to social capital and some to management 
practices. It is important to note that these intermediate objectives may or may not have been 
subject to the influence of a relatively small budget over a short period of time. In the tables 
below, only the intermediate NRM objectives items where there were significant differences 
are shown. A limited selection of personal and farming attributes are also shown. An overall 
summary of the topics (intermediate NRM objectives, and personal and farming attributes) 
indicating the number of statistical differences in each topic is included below [Table 42].  
 
There were very few differences between the two groups. Survey respondents who had been 
engaged in Wimmera CMA rivers and streams programs were more likely to have fenced 
rivers and streams to manage stock access [Table 44]. Survey respondents who had been 
engaged in Wimmera CMA rivers and streams programs were less likely to agree that The 

public should have the right to access rivers/streams/wetlands on private land [Table 45]. 
There were no significant differences between the two groups on background personal and 
farming attributes, except for the proportion who had accessed government funds (as 
expected) [Table 46].  

8 

10 
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Table 42 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

in Wimmera CMA rivers and streams programs with those not engaged in Wimmera CMA Rivers and 

Streams programs by survey topic 

 
 Topic Number of 

items available 

% (number) of items with 

a significant difference 

Intermediate outcomes 

Social 

capital 

Involvement in networks 
and NRM platforms 

2 0% 

Trust and trustworthiness 5 0% 
Human 

capital  

Knowledge  4 0% 
Confidence in 
recommended practices  

2 0% 

Management 

practices 
Management practices 4 25% (1) 

Participant information 

Background 

personal and 

farming data 

Assessment of issues 12 0% 
Attached values 2 0% 
Attitudes  5 20% (1) 
Beliefs  1 0% 
Pre-disposition to trust  3 0% 
Background personal and 
farming attributes 

10 10% (1) 
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Table 43 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

and those not engaged in Wimmera CMA Rivers and Streams related programs, social capital: 

involvement in networks and NRM platforms   

 

 
Involvement in networks and NRM platforms  Engaged Not Engaged P Value 

Commodity group  50% 30% Not significant 
Landcare group  27% 41% Not significant 
 
 
Table 44 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

and those not engaged in Wimmera CMA Rivers and Streams related programs: management practices 

 

Management practices Numeric/ 

yes/no 

Engaged Not 

Engaged 

P Value 

Length of fencing erected to manage stock 
access to rivers/streams/wetlands  (past 3 
years) 

Yes/No 83% 32% <.001 
Length 3.5km 8.4km Not 

significant 
 

 
Table 45 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

and those not engaged in Wimmera CMA Rivers and Streams related programs: attitudes 

 

Views Engaged Mean 
Strongly 

disagree 
Disagree Unsure Agree 

Strongly 

agree 

NA/ 

don’t 

know 

P 

Value 

The public 
should have 
the right to 

access 
rivers/streams/

wetlands on 
private land 

Engaged 1.2 83% 8% 8% 0% 0% 0% 

.02 Not 
engaged 2 34% 42% 12% 6% 3% 2% 
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Table 46 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

and those not engaged in Wimmera CMA Rivers and Streams related programs: background personal 

and farming attributes  

 
 
Personal and farming attributes Engaged Not Engaged P Value 

Land owned/managed 755ha 854ha Not significant 
Land leased by others yes no  17% 28% Not significant 
Area leased/share farmed/agisted  by others   170ha 216ha Not significant 
Land leased from others  17% 20% Not significant 
Area leased/share farmed/agisted from others  94.5ha 519ha Not significant 
Prepared whole farm plan 50% 35% Not significant 
Farmer by occupation  75% 70% Not significant 
Multiple property ownership 25% 30% Not significant 
Field days  75% 63% Not significant 
Short course  42% 39% Not significant 
Government funding to support work on property 
(past 5 years) 

67% 28% 0.009 
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8 TRENDS OVER TIME FOR THREATENED SPECIES 

TOPICS: RESPONDENTS WITH PROPERTIES LOCATED 

WITHIN THE THREATENED SPECIES VEGETATION 

COMMUNITY AREAS 
 
This section presents trends over time for all items related to threatened species/native 
vegetation using the Social Benchmarking survey data for all items where more than two 
years of data were available. Only respondents with properties within or intersecting the three 
vegetation communities of interest (Grey Box, Buloke and Seasonal Herbaceous wetlands) 
(n=1164) are included in the analysis presented here. GIS layers were supplied by the 
Wimmera CMA. Only two Social Benchmarking respondents were located within a kilometre 
radius of a Seasonal Herbaceous Wetland, so only items related to native vegetation 
management are included in this section (i.e. no items relating to wetlands management are 
included). 
 
The analyses are presented for intermediate outcomes (human capital, social capital, 
management practices) related to threatened species, followed by a limited selection of 
personal and farming attributes. Key findings are presented using tables and charts. The 
tables provide a summary for each topic indicating whether or not there was a significant 
difference over time for each survey item in that topic using a colour code (this could be 
between all combination of surveys, several surveys, or just two surveys). The direction 
(positive or negative) of any significant trend for each item is also shown (using an arrow), as 
is whether the trend is consistent (either increasing or decreasing) or inconsistent (e.g. up and 
then down). The tables also indicate if there was a significant difference between the first and 
last year that data were available for the item. The charts graph the mean values across the 
survey years. Line graphs are only provided for each survey item where there is a significant 
change over time. A table providing an overall summary of the topics (intermediate NRM 
objectives, and personal and farming attributes) indicating the number of statistical 
differences in each topic is included below [Table 47].  
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Table 47 Extent of significant trends over time in items by survey topic: threatened species  

 
 Topic Number 

of items 

available 

% (number) of items 

with a significant 

difference over time 

(at least two years) 

Percent with 

consistent 

upward 

trend 

Percent with 

a consistent 

downward 

trend 

Intermediate outcomes 

Social capital Involvement in 
networks and 
NRM 
platforms 

2 50% (1) 0% 50% (1) 

Human 

capital 

Knowledge  
4 100% (4) 50% (2) 0% 

Management 

practices 

Management 
practices  1 0% 0% 0% 

Background information  

Background 

personal and 

farming data  

Assessment of 
issues (district) 1 0% 0% 0% 

Attached 
values 1 100% (1) 0% 0% 

Beliefs  2 0% 0% 0% 
Personal and 
farming 
attributes 

16 63% (10) 6% (1) 6% (1) 

  

 

In the tables below we indicate whether there was a consistent trend over time (across the 
SBS), whether that trend was increasing or decreasing (with arrows), whether there was a 
significant change but no trend (NT, inconsistent), and whether there was a significant 
change between the first and last year data were available for that item (increase or decrease 
indicated using arrows). A value below 0.05 is considered to be statistically significant. A 
significance level of 0.05 means that only five out of 100 differences would potentially be 
observed by chance. The lower the significance level, the more confident we are that the 
observed differences reflect real differences in the population.   
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8.1 Social capital 
 

8.1.1 Involvement in networks and NRM platforms  

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was a significant, consistent decrease over time in the proportion of respondents in the 
Grey Box/Buloke vegetation communities who stated they were members/involved in 
Landcare [Table 48].  
 
Table 48 Significant trends over time in involvement in networks and NRM platforms: Threatened 

species 

 

Item 

number 

Networks and NRM 

platforms 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 Member of Landcare .01    
2 Member of commodity group   

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

1 
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8.2 Human capital 
 

8.2.1 Knowledge  

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was a significant trend over time for all four knowledge topics related to vegetation 
management. There was a consistent increase over time in the knowledge about How to 

identify local plant species including weeds in the understorey vegetation (item 2) and The 

benefits of retaining native vegetation on properties (item 3) [Table 49]. Inconsistent trends 
were observed for The nature of native vegetation cover in the Wimmera before European 

settlement (item 1) and How to protect and improve the health of native bush areas on 

properties (item 4) [Table 49].    
 
Table 49 Significant trends over time in knowledge: Threatened species 

 

Item 

number 
Knowledge 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant difference 

between first and last survey 

1 
The nature of native vegetation 
cover in the Wimmera before 
European settlement 

<.001  NT  

2 
How to identify local plant 
species including weeds in the 
understorey vegetation 

<.001    

3 The benefits of retaining native 
vegetation on properties <.001    

4 
How to protect and improve the 
health of native bush areas on 
properties 

<.001  NT  
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8.3 Management practices 
 

Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
No statistically significant trend over time was observed for the proportion of respondents in 
Grey Box/Buloke areas who indicated they had fenced native bush/grasslands to manage 
stock access, or in the mean area of land fenced [Table 50].  
 
Table 50 Significant trends over time in management practices: Threatened species 

 

Management practices (full 

period of management) 

Numeric 

or yes/no 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

Area of native bush/grasslands 
fenced to manage stock access  

Area   
Yes/no   
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8.4 Background information 
 

8.4.1 Assessment of issues 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
No statistically significant trends were observed for levels of concern about Loss of paddock 

trees [Table 51].  
 
Table 51 Significant trends over time in assessment of issues: Threatened species 

 

District related issues 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant difference between 

first and last survey 

Loss of paddock trees   
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8.4.2 Attached values 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
 
There was a statistically significant, inconsistent trend observed for the one attached value 
related to threatened species/native vegetation management: The environment on my farm 

sustains life for many different plants and animal. While the trend was inconsistent over the 
four survey years, there was a significant increase between 2002 and 2016 in agreement with 
this item [Table 52].  
 
Table 52 Significant trends over time in attached values: Threatened species 

 

Item 

number 
Attached values 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant difference 

between first and last survey 

1* 
The environment on my 
farm sustains life for many 
different plants and animals  

<.001  NT  

* For item 1, the environment on my farm sustains life for many different plants and animals in 2016 and 2011 
was previously Native vegetation on my property provides habitat for native animals in the 2007 and 2002 
surveys.  
 

 

 

 

 

 

 

 

1 
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8.4.3 Beliefs 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
 
There were no significant differences on belief items for respondents with properties located 
within the Grey Box/Buloke vegetation community types [Table 53].  
 
Table 53 Significant trends over time in beliefs: Threatened species 

 

Beliefs 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant difference 

between first and last survey 

Clearing native vegetation since 
European settlement has substantially 
reduced the number and variety of native 
plants and animals in this district 

  

Paddocks trees are important because 
they provide a place for native animals to 
shelter and feed  

  

 
 

 8.4.4 Personal and farming attributes  

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  



 

 
 

87 
 

 
Ten significant changes over time were observed for background personal and farming 
attributes [Table 54]. There was a consistent decrease over time in the proportion of 
respondents with properties in the Grey Box/Buloke vegetation community areas who 
indicated they had received government funding in the last five years (item 17). Inconsistent 
trends were observed for property size, age, the proportion of respondents who leased land 
from others, hours worked on-property and days worked off-property, the proportion who 
indicated they were farmers by occupation, the proportion who have completed a short-
course, and the proportions who had made on and off-property profits [Table 54].   
 
Table 54 Significant trends over time in background personal and farming attributes: Threatened species 

 

Item 

number 

Personal and farming 

attributes 

Numeric 

or 

yes/no 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 Property size Area <.001  NT  
2 Area of land leased, share 

farmed, agisted from 
others 

Area   

3 Yes/no <.001  NT  

4 Area of land leased, share 
farmed, agisted by others 

Area   
5 Yes/no   
6 Age Years .003  NT  

7 Hours worked on 
property/week Hours <.001  NT  

8 Days worked off 
property/year Days .004  NT  

9 Hours volunteering/week Hours   
10 Years lived in district Years   
11 Male Yes/no   
12 Farmer by occupation Yes/no <.001  NT  

13 Completed a short course 
past 5 years Yes/no <.001  NT  

14 Utilised a contractor Yes/no   

15 Made a net on-property 
profit Yes/no <.001  NT  

16 Made off-property income  Yes/no .03  NT  

17 Received government 
support past 5 years Yes/No .01    
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9 COMPARISON OF THREATENED SPECIES INCENTIVE 

PROJECT PARTICPANTS WITH 2016 SOCIAL 

BENCHMARKING RESPONDENTS NOT ENGAGED IN 

WIMMERA CMA THREATENED SPECIES INCENTIVE 

PROJECTS  
 
In this section we present a comparison of threatened species/native vegetation Incentive 
participants with non-participants within the native vegetation areas using selected items that 
were consistent between the 2016 social benchmarking survey and individual Incentive 
landholder participant surveys. There were insufficient numbers of respondents to undertake 
a comparison of respondents who had been engaged in Wimmera CMA programs related to 
threatened species with those who had not been engaged using the SBS data. Respondents in 
the Incentive project areas not engaged through the Incentive projects (Social Benchmarking 
data, n=356) were compared with Incentive participants (Incentive survey data, n=19).  
 
A small number of items were common to both surveys. There were some slight differences 
in wording employed for some items (highlighted in the tables below) and differences in the 
measure of management practices between the two surveys. For example, the Social 
Benchmarking survey asked for the area of trees and shrubs planted, while the Incentive 
project survey asked for the number of trees. A conversion has been made using 400 stems 
per hectare (provided by Wimmera CMA staff). There were also differences in the time-
frames used in some items. For example, the Incentive Landholder Participant survey asked 
for information about the past five years, while the Social Benchmarking survey asked about 
the full period of management and the last three years. These data have been converted to a 
yearly figure. As above, information on intermediate NRM outcomes is presented first, 
followed by a limited selection of personal and farming data. Data for items with statistical 
differences as well as data where there were no differences are both presented. 
 
These results suggest that participation in an Incentive project is associated with being more 
knowledgeable of biodiversity conservation [Table 56] and implementing management 
practices at a higher rate than non-participants [Table 57]. A comparison of background 
personal and farming attributes suggests that Incentive project participants were significantly 
less likely to be farmers by occupation [Table 58].  
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Table 55 Extent of significant differences between 2016 Social Benchmarking survey respondents not 

engaged in Wimmera CMA Threatened species Incentive projects and Incentive project participants. 

Intermediate NRM objectives, social capital: networks, NRM platforms   

 

Involvement in networks and NRM 

platforms 

Non-

participants 

Participants P Value 

 Member of local farming systems or grower 
group/commodity group* 

31% 42% Not significant 

Member of Landcare group 33% 21% Not significant 

* Incentive survey item: Member of local farming systems or grower group; SB item: Member of commodity 
group 
 

 

 

Table 56 Extent of significant differences between 2016 Social Benchmarking survey respondents not 

engaged in Wimmera CMA Threatened Species Incentive projects and Incentive project participants. 

Intermediate NRM objectives, human capital: knowledge   

 

Knowledge Non-

participants 

Participants P Value 

Location of the four nationally significant 
ecological communities on private land in 
Wimmera region (i.e. Buloke woodlands, Grey 
Box grassy woodlands, Murray grasslands, 
Seasonal herbaceous wetlands) * 

2.3 mean 
(range 1-5) 

2.9 mean 
(range 1-5) 

.002 

The nature of native vegetation cover in the 
Wimmera before European settlement** 

2.7 mean 
(range 1-5) 

3.1 mean 
(range 1-5) 

Not significant 

* Incentive survey item: The location and current extent of Grey Box Grassy Woodlands/Buloke/Seasonal 
herbaceous wetlands (relevant to the Incentive project) in the Wimmera; SB item: Location of the four 
nationally significant ecological communities on private land in Wimmera region (i.e. Buloke woodlands, Grey 
Box grassy woodlands, Murray grasslands, Seasonal herbaceous wetlands) 
**Incentive survey item: The extent of the Grey Box Grassy Woodlands/ Buloke/ Seasonal herbaceous wetlands 
(relevant to the Incentive project) that existed in the Wimmera before European settlement; SB item: The nature 
of native vegetation cover in the Wimmera before European settlement 
 



 

 
 

91 
 

Table 57 Extent of significant differences between 2016 Social Benchmarking survey respondents not 

engaged in Wimmera CMA Threatened Species Incentive projects and Incentive project participants. 

Intermediate NRM objectives: management practices  

 
Management practice Non-

participants 

Participants  P Value 

Number of trees and shrubs  planted* 298 190 Not significant 
Area of native bush/grasslands fenced to 
manage stock access** 

7.6ha 
17% 

288 ha 
36% 

<.001 
Not significant 

 
*SB survey asked for area of trees planted. This has been converted to number using the rule of thumb of 400 
stems per ha 
**Incentive survey item: Areas of native vegetation where cropping or grazing no longer occurs or occurs 
infrequently (once/ twice a year) for short periods (about a week); SB item: area of native bush/grasslands 
fenced to manage stock access 
 
Table 58 Extent of significant differences between 2016 Social Benchmarking survey respondents not 

engaged in Wimmera CMA Threatened Species Incentive projects and Incentive project participants. 

Background personal and farming attributes  

 
Background social and farming attributes Non-

participants 

Participants P value 

Farmer 78% 50% .01 
Property size  1161 ha 847 ha Not significant 
Age 57 yrs 51 yrs Not significant 
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10 TRENDS OVER TIME FOR SOILS TOPICS:  

RESPONDENTS WITH PROEPRTIES WITHIN THE SOILS 

PRIORITY AREAS  

 
This section presents the trends over time for all items related to soils using the Social 
Benchmarking survey data for all items where more than two years of data were available. 
Only respondents with properties on or intersecting the priority soils areas (areas targeted for 
saltbush Incentive project and stock containment Incentive project, and the area where the 
Perennial Pastures systems group operates) were included in the analysis (n=1623). This 
analysis only includes respondents who identified as farmers (see section 1.2.3).  
 
The analyses are presented for intermediate outcomes (human capital, social capital, 
management practices) related to soils, followed by a limited selection of personal and 
farming attributes. Key findings are presented using tables and charts. The tables provide a 
summary for each topic indicating whether or not there was a significant difference over time 
for each survey item in that topic using a colour code (this could be between all combination 
of surveys, several surveys, or just two surveys). The direction (positive or negative) of any 
significant trend for each item is also shown (using an arrow), as is whether the trend is 
consistent (either increasing or decreasing) or inconsistent (e.g. up and then down). The 
tables also highlight if there was a significant difference between the first and last year that 
data were available items. The charts graph the mean values across the survey years. Line 
graphs are only provided for each survey item where there is a significant change over time. 
A table providing an overall summary of the topics (intermediate NRM objectives, and 
personal and farming attributes) indicating the number of statistical differences in each topic 
is included below [Table 59]. 
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Table 59 Extent of significant trends over time in items by survey topic: soils  

 
 Topic Number 

of items 

available 

% (number) of items 

with a significant 

difference over time 

(at least two years) 

Percent with 

consistent 

upward 

trend 

Percent with 

a consistent 

downward 

trend 

Intermediate outcomes 

Social capital Involvement in 
networks and 
NRM 
platforms 

2 50% (1) 0% 50% (1) 

Human 

capital 

Knowledge  3 100% (3) 33% (1) 0% 
Confidence in 
recommended 
practices 

1 100% (1) 100% (1) 0% 

Management 

practices 

Management 
practices  4 50% (2) 0% 0% 

Background information  

Background 

personal and 

farming data  

Assessment of 
issues 
(property) 

1 0% 0% 0% 

Assessment of 
issues (district) 4 100% (4) 0% 0% 

Personal and 
farming 
attributes 

16 63% (10) 6% (1) 12% (2) 

  
 
In the tables below we indicate whether there was a consistent trend over time (across the 
SBS), whether that trend was increasing or decreasing (with arrows), whether there was a 
significant change but no trend (NT, inconsistent), and whether there was a significant 
change between the first and last year data were available for that item (increase or decrease 
indicated using arrows). A value below 0.05 is considered to be statistically significant. A 
significance level of 0.05 means that only five out of 100 differences would potentially be 
observed by chance. The lower the significance level, the more confident we are that the 
observed differences reflect real differences in the population.   
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10.1 Social capital 
 

10.1.1 Involvement in networks and NRM platforms  

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was a consistent decrease over time in the proportion of farming survey respondents 
within the soils priority who were members of Landcare [Table 60].  
 
Table 60 Significant trends over time in involvement in networks and NRM platforms: Soils 

 

Item 

number 

Networks and 

NRM platforms 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant difference 

between first and last survey 

1 Member of Landcare .002    

2 Member of 
commodity group   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
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10.2 Human capital 

10.2.1 Knowledge 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
Significant trends over time were observed for all three knowledge issues relating to soils. 
There was a consistent increase in self-reported knowledge for the item The severity of gully 

erosion across the Wimmera region [Table 61]. An increase between years 2007 and 2016 
(the first and last year data were available for the item) was observed for The use of stock 

containment areas to manage stock in drier seasons (item 3).  
 
Table 61 Significant trends over time in knowledge: Soils 

 

Item 

number 
Knowledge 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 The severity of gully erosion 
across the Wimmera region 

<.001    

2 
Grazing and cropping strategies 
to manage paddock ground 
cover to minimise soil erosion 

<.001  NT  

3 
The use of stock containment 
areas to manage stock in drier 
seasons  

.009  NT  

 



 

 
 

96 
 

 
1 

2 

3 
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10.2.2 Confidence in recommended practices 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
 
There was a consistent increase over time in agreement that The benefits of stubble retention 

on cropping land outweigh problems arising [Table 62].  
 
Table 62 Significant trends over time in confidence in recommended practices: Soils 

 

Item 

number 

Confidence in recommended 

practices 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 
The benefits of stubble 
retention on cropping land 
outweigh problems arising  

<.001   

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 1 
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10.3 Management practices 
 

Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was an inconsistent trend in the proportion of farming respondents within the soils 
priority areas who had used adaptive no-till and minimum tillage techniques [Table 63].  
 
Table 63 Significant trends over time in management practices: soils 

 

Item 

number 

Full period of 

management 

Numeric 

or  

yes/no 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant 

difference between 

first and last survey 

1 Area of gully erosion 
addressed [ha] 

Area   

2 Yes/no   

3 

Maximum area of crop 
sown in any year using 
adaptive no-till 
techniques [ha] 

Yes/no 

.001  NT  

4 

Maximum area of crop 
sown in any year using 
minimum tillage 
techniques [ha] 

Yes/no 

.02    

5 Used precision farming 
techniques for cropping 

Yes/no   

 
 
 
 
 
 
 
 
 
 
 

3 4 
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10.4 Background information 
 

10.4.1 Assessment of issues 

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
An inconsistent trend was observed for all four district-level assessment of issues items 
related to soils management [Table 65]. At the same time, there was a significant increase in 
concern rating (importance) between the first and last year data were available for each item.  
 
Table 64 Significant trends over time in assessment of property related issues: Soils 

 

Property 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant difference 

between first and last survey 

Dryland salinity undermining long-
term productive capacity  

 

 
Table 65 Significant trends over time in assessment of district related issues: Soils 

 

Item 

number 
District 

Significant difference between any 

two or more surveys 

(consistent or inconsistent trend) 

Significant difference 

between first and last 

survey 

1 
Dryland salinity threatening 
the long-term productive 
capacity of land 

<.001  NT  

2 
Salinity threatening water 
quality in rivers/ streams/ 
wetlands 

<.001  NT  

3 Decline in soil health (e.g. 
declining fertility or structure) <.001  NT  

4 Farming practices 
contributing to erosion <.001  NT  
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4 2 

1 3 
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10.4.2 Personal and farming attributes  

 
Significant difference  Trend Colour 

Significant difference 
between any year  

Significant difference and trend is consistent over 
time (i.e. either up or down) 

Where there is a consistent 
trend, arrow indicates increase 
 or decrease   

Significant difference but no trend (changes are 
inconsistent over time) 

NT (no trend) 

No significant difference  Not significant  
Significant difference 
between first and last 
surveys  

Significant difference between the first and last 
surveys where item was included  

Arrow indicates if the change 
between the first and last 
survey was an increase or a 
decrease   

No significant difference between first and last 
surveys where item was included  

Not significant  

 
There was a significant increase over time in age of farming respondents within the soils 
priority areas [Table 66]. Statistically significant, inconsistent trends were observed for area 
of land leased from and to others, the proportion who had made an off and on-property profit 
and the proportion who had completed a short course related to property management. There 
were significant increases between the first and last years of data availability in property size 
and days worked off-property [Table 66]. There was a consistent increase in age, and 
consistent decrease in hours worked on property per week and proportion who had received 
government funding [Table 66].  
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Table 66 Significant trends over time in involvement in background personal and farming attributes: 

soils 

 

Item 

number 

Social and 

farming 

characteristics 

Numeric 

or yes/ 

no 

Significant difference between 

any two or more surveys 

(consistent or inconsistent trend) 

Significant difference 

between first and last 

survey 

1 Property size Area <.001  NT  
2 Area of land 

leased, share 
farmed, agisted 
from others 

Area   

3 Yes/no .002  NT  

4 Area of land 
leased, share 
farmed, agisted by 
others 

Area   

5 Yes/no .003  NT  

6 Age Years <.001    

7 Hours worked on 
property/week Hours <.001    

8 Days worked off 
property/year Days .001  NT  

9 Hours 
volunteering/week Hours   

10 Years lived in 
district Years   

11 Male Yes/no   

12 Completed a short 
course past 5 years Yes/no <.001  NT  

13 Utilised a 
contractor 

Yes/no   

14 Made a net on-
property profit 

Yes/no <.001  NT  

15 Made off-property 
income  

Yes/no <.001  NT  

16 

Received 
government 
support past 5 
years 

Yes/no <.001    
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11 COMPARISON OF 2016 SOCIAL BENCHMARKING 

RESPONDENTS WHO HAD BEEN ENGAGED IN WIMMERA 

CMA SOILS RELATED PROGRAMS WITH THOSE WHO 

HAD NOT BEEN ENGAGED IN WIMMERA CMA SOILS 

RELATED PROGRAMS 
 
This section presents comparisons of those engaged in Wimmera CMA programs related to 
soils (n=14) to those not engaged (n=645) for respondents within the soils priority areas using 
the 2016 Social Benchmarking survey data. 
 
We first present comparisons of intermediate NRM outcomes. Some of these topics related to 
human capital, some to social capital, and some to management practices. In the tables below, 
only the intermediate NRM objectives items where there were significant differences are 
shown. A limited selection of personal and farming data are also shown.  
 
An overall summary of the topics (intermediate NRM objectives, and personal and farming 
attributes) indicating the number of statistical differences in each topic is included below 
[Table 67].  
 
There was a significant difference between survey respondents who had been engaged with 
Wimmera CMA Soils related programs and those not engaged on the area of land where 
adaptive no-till techniques were used, with those engaged reporting significantly greater areas 
[Table 69]. Those engaged were also less likely to agree that Carbon farming/ biofuels should 

be confined to less productive farmland [Table 70]. There were no other differences (except 
for the proportion indicating that they had received government funding, as would be 
expected).  
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Table 67 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

in Wimmera CMA Soils programs with those not engaged in Wimmera CMA Soils programs by survey 

topic 

 
 Topic Number of 

items available 

% (number) of items with 

a significant difference 

Intermediate outcomes 

Social 

capital 

Involvement in networks 
and NRM platforms 

2 0% 

Human 

capital  

Knowledge  8 0% 
Confidence in 
recommended practices  

1 0% 

Management 

practices 

Management practices 7 14% (1) 

Participant information 

Background 

personal and 

farming data 

Assessment of issues 
(property) 

2 0% 

Assessment of issues 
(district) 

4 0% 

Beliefs  2 50% (1) 
Flexible and adaptive 
management  

10 0% 

Background personal and 
farming attributes 

9 11% (1) 

 
 
Table 68 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

and those not engaged in Wimmera CMA soils programs. Intermediate NRM objectives, social capital: 

networks, NRM platforms   

 

Background social and farming characteristics Engaged Not Engaged P Value 

Commodity group  54% 28% Not significant 
Landcare group  43% 33% Not significant 
 
 
Table 69 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

and those not engaged in Wimmera CMA soils programs. Intermediate NRM objectives, management 

practices 

 
Management practices Engaged Not 

Engaged 

P Value 

Maximum area of crop sown in any year using 
adaptive no-till techniques  

1175 ha 1059 ha .03 
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Table 70 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

and those not engaged in Wimmera CMA soils programs. Participant information, beliefs  

   

Views Engaged Mean 
Strongly 

disagree 
Disagree Unsure Agree 

Strongly 

agree 

NA/ 

don’t 

know 

P 

Value 

Carbon 
farming/ 
biofuels 
should be 
confined to 
less 
productive 
farmland 

Engaged 2.5 21% 14% 57% 7% 0% 0% 

.02 

 
 

Not 
engaged 3.1 4% 19% 42% 20% 7% 9% 

 
Table 71 Extent of significant differences between 2016 Social Benchmarking survey respondents engaged 

and those not engaged in Wimmera CMA soils programs. Participant information, personal and farming 

attributes  

 
Personal and farming attributes Engaged Not Engaged P Value 

Land owned/managed 1209 1217 Not significant 
Land leased by others yes/no 50% 38% Not significant 
Area leased/share farmed/agisted  by others  193 413 Not significant 
Land leased from others 14% 26% Not significant  
Area leased/share farmed/agisted from others 521  522 Not significant 
Multiple property ownership 50% 37% Not significant 
Field days  85% 68% Not significant  
Short course  64% 40% Not significant  
Past 5 years government supported work on 
property 

79% 20% <.001 
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12 COMPARISON OF SOILS INCENTIVE PROJECT 

PARTICIPANTS WITH 2016 SOCIAL BENCHMARKING 

RESPONDENTS NOT ENGAGED IN WIMMERA CMA SOILS 

INCENTIVE PROJECT 
 
In this section we present a comparison of Incentives participants and non-participants using 
selected items from the 2016 Social Benchmarking and Salt Bush and Stock Containment 
Incentive project Landholder Participant surveys. Only Social Benchmarking survey 
respondents located in Incentive areas and not engaged through the Incentives were included 
in the comparisons (n=645). These individuals were compared with Incentive participants 
using data the Incentive participants provided in the Incentive project Landholder Participant 
surveys (n=52).  
 
A small number of items were common to both surveys. There were some slight differences 
in wording employed for some items (highlighted in the tables below) and differences in the 
measure of management practices between the two surveys. For example, the Social 
Benchmarking survey asked for the area of trees and shrubs planted, while the Incentive 
project surveys asked for the number of trees. A conversion has been made using 400 stems 
per hectare (provided by Wimmera CMA staff). There were also differences in the time-
frames used in some items. For example, the Incentive Landholder Participant survey asked 
for information about the past five years, while the Social Benchmarking survey asked about 
the full period of management and the last three years. These data have been converted to a 
yearly figure. As above, information on intermediate NRM outcomes is presented first, 
followed by a limited selection of personal and farming data. Data for items with statistical 
differences as well as data where there were no differences are both presented. 
 
These results suggest that participation in an Incentive Project is associated with more 
extensive networks [Table 72] and implementing management practices at a higher rate than 
non-participants [Table 73]. A comparison of background personal and farming attributes 
suggests that Incentive project participants are similar in terms of the extent they are mostly 
farmers by occupation and manage substantial properties [Table 74]. Incentive participants 
were younger than non-Incentive project participants [Table 74]. 
 
Table 72 Extent of significant differences between 2016 Social Benchmarking survey respondents not 

engaged in Wimmera CMA Soils Incentive projects and Incentive project participants. Intermediate 

NRM objectives, social capital: networks, NRM platforms   

 

Involvement in networks and NRM platforms Non-participant Participant P Value 

 Member of local farming systems or grower 
group/commodity group 

28% 50% .002 

Member of Landcare group 33% 50% .02 

* Incentive survey item: Member of local farming systems or grower group; SB item: Member of commodity 
group 
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Table 73 Extent of significant differences between 2016 Social Benchmarking survey respondents not 

engaged in Wimmera CMA Soils Incentive projects and Incentive project participants. Intermediate 

NRM objectives: management practices  

 
Management practice Non-

Participant 

Participant  P Value 

Number of trees and shrubs  planted* 
222 285 <.001 

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

11ha 
16% 

281 ha 
42% 

<.001 
.002 
 

*SB survey asked for area of trees planted. This has been converted to number using the rule of thumb of 400 
stems per ha 
**Incentive survey item: Areas of native vegetation where cropping or grazing no longer occurs or occurs 
infrequently (once/ twice a year) for short periods (about a week); SB item: area of native bush/grasslands 
fenced to manage stock access 
 
 
Table 74 Extent of significant differences between 2016 Social Benchmarking survey respondents not 

engaged in Wimmera CMA Soils Incentive projects and Incentive project participants. Background 

personal and farming attributes  

 
Background social and farming attributes Non-

participant 

Participant P value 

Farmer 78% 86% Not significant  
Property size  1217 ha 906 ha Not significant 
Age 57 yrs 50 yrs <.001 
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13 COMPARISON OF LANDCARE AND COMMODITY 

GROUP MEMBERS WITH NON-MEMBERS: SOILS 

RELATED TOPICS, 2016 SOCIAL BENCHMARKING 

SURVEY DATA 
 
In this section we present a comparison of 2016 Social Benchmarking survey respondents 
who were members of Landcare or commodity groups (n=305) to non-members (n=344) in 
the soils priority areas. As explained in section 1.2.3, the WCMA has invested project funds 
through respected platforms that operate according to sound adult education principles and 
engage large numbers of farmers in activities expected to enhance decision making capacity, 
including Landcare and commodity groups, to support trials, field days, mentoring, 
distribution of fact-sheets and access to new technologies. Only items where there was a 
significant difference are reported in the tables below. An overall summary of the topics 
(intermediate NRM objectives, and personal and farming attributes) indicating the number of 
statistical differences in each topic is included below [Table 75].  
 
These results suggest that membership of Landcare and commodity groups is associated with 
greater levels of knowledge of soils issues [Table 76] and implementing management 
practices at a higher rate than non-participants [Table 77]. Membership of Landcare and 
commodity groups is also associated with higher ratings on the measures designed to assess 
the extent of flexible and adaptive property management [Table 78]. A comparison of 
background personal and farming attributes suggests that Landcare and commodity group 
members manage larger properties and multiple properties, are more likely to be farmers by 
occupation, and are more likely to have attended field days, completed short courses and 
received government funding in the past 5 years [Table 79]. 
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Table 75 Extent of significant differences between members and non-members of Landcare and 

commodity groups, 2016 Social Benchmarking survey respondents  

 
 Topic Number of 

items available 

% (number) of items with 

a significant difference 

Intermediate outcomes 

Social 

capital 

Involvement in networks 
and NRM platforms 

NA NA 

Human 

capital  

Knowledge  8 100% (8) 
Confidence in 
recommended practices  

1 100% (1) 

Management 

practices 

Management practices 7 43% (3) 

Participant information 

Background 

personal and 

farming data 

Assessment of issues 
(property) 

2 0% 

Assessment of issues 
(district) 

4 25% (1) 

Beliefs  2 0% 
Flexible and adaptive 
management  

10 70% (7) 

Background personal and 
farming attributes 

10 90% (9) 
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Table 76 Extent of significant differences between Landcare and commodity group members and non-members. Intermediate NRM objectives, human capital: 

knowledge   

 

Knowledge topic 
Member/ 

non member 
Mean 

No 

knowledge 

Very little 

knowledge 

Some 

knowledge 

Sound 

knowledge 

Very sound 

knowledge  

NA/ don’t 

know 
P Value 

How to use information from soil 
moisture probes to make decisions 
about crop or pasture selection at 
the start of the growing season 

Member 2.9 14% 20% 31% 22% 7% 6% 

<.001 Non member 2.4 24% 20% 27% 11% 2% 16% 

The implications for soil moisture 
of applying fertiliser to crops or 
pasture post establishment 

Member 3.5 6% 12% 25% 38% 15% 4% 
<.001 Non member 2.8 17% 15% 28% 21% 6% 13% 

How to use soil sample results to 
guide fertiliser applications 

Member 3.7 3% 6% 29% 39% 19% 3% <.001 Non member 3 14% 14% 29% 26% 6% 10% 
The severity of gully erosion across 
the Wimmera 

Member 2.6 12% 32% 36% 12% 3% 5% .02 Non member 2.3 20% 31% 29% 8% 2% 9% 
The area of land (hectares) with 
saline affected vegetation in your 
district 

Member 2.5 12% 34% 39% 8% 2% 4% 
<.001 Non member 2.2 25% 32% 26% 6% 2% 9% 

Using online crop simulation tools 
to respond to changes in seasonal or 
market conditions 

Member 2.4 25% 24% 25% 15% 4% 8% 
<.001 Non member 2 34% 25% 19% 6% 2% 14% 

Grazing and cropping strategies to 
manage paddock ground cover to 
minimise soil erosion 

Member 3.9 1% 3% 20% 48% 25% 4% 
<.001 Non member 3.4 8% 8% 28% 29% 2% 14% 

The use of stock containment areas 
to manage stock in drier seasons 

Member 3.7 3% 6% 27% 35% 20% 9% <.001 Non member 3.2 10% 8% 31% 32% 9% 10% 
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Table 77 Extent of significant differences between Landcare and commodity group members and non-

members. Intermediate NRM objectives, human capital: confidence in recommended practices 

 

Views 

Member/ 

non 

member 

Mean 
Strongly 

disagree 
Disagree Unsure Agree 

Strongly 

agree 

NA/ 

don’t 

know 

P 

Value 

The benefits of 
stubble 
retention on 
cropping land 
outweigh 
problems 
arising  

 
Member 

 
 

4 0% 5% 18% 42% 30% 4% 

<.001 
Non 

member 3.7 1% 6% 29% 38% 18% 7% 

 
 
Table 78 Extent of significant differences between Landcare and commodity group members and non-

members. Intermediate NRM objectives, management practices 

 
Management practices Member Non-

member 

P value 

Maximum area of crop sown in any year using adaptive 
no-till techniques  

48% 33%  <.001 

1364.2 ha 630.1 ha <.001 

Used precision farming techniques for cropping 
64%  61% Not 

significant  
951.1 ha 606.1 ha <.001 

Used precision farming techniques 
51% 34% <.001 

1614.3 ha 976.6 ha <.001 
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Table 79 Extent of significant differences between Landcare and commodity group members and non-members. Background personal and farming attributes: 

flexible and adaptive management  

 

Flexible and adaptive 

management   

Member/ 

non member 
Mean 

No change 

from one 

year to 

next  

Some change 

for a small 

part of the 

property  

Some change 

for  substantial 

part of the 

property 

Substantial 

change for a 

small part of 

the property 

Substantial 

change for a 

large part of 

the property 

NA 
P 

Value 

The time of year sowing crops 
Member 2.4 34% 26% 23% 1% 15% 0% 

.001 Non member 1.9 43% 31% 20% 2% 4% 2% 

The time of year sowing 
pastures 

Member 2.1 35% 23% 10% 4% 8% 20% 
.02 

Non member 1.7 44% 25% 9% 1% 2% 18% 

The mix of crops sown 
Member 2.5 21% 39% 23% 5% 12% 0% 

.001 
Non member 2.1 31% 40% 20% 6% 2% 1% 

The method of establishment 
of pastures 

Member 2 38% 21% 12% 4% 6% 19% 
.01 

Non member 1.7 47% 24% 11% 0% 2% 15% 

Fertiliser application  rates for 
crops 

Member 2.4 33% 24% 26% 4% 12% 1% 
<.001 

Non member 1.8 47% 31% 15% 3% 3% 1% 

Fertiliser application rates for 
pastures 

Member 2.1 37% 21% 13% 4% 8% 17% 
.04 

Non member 1.8 46% 28% 8% 2% 4% 12% 

Application of herbicides after 
crop establishment  

Member 2.2 37% 26% 20% 4% 11% 4% 
.001 

Non member 1.8 45% 35% 12% 3% 3% 3% 
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Table 80 Extent of significant differences between Landcare and commodity group members and non-members. Background personal and farming attributes: 

assessment of issues 

 
Issue Member/ 

non 

member 

Mean Not 

important  

Minimal 

importance  

Some 

importance  

Important Very 

important  

NA/ 

don’t 

know 

P Value 

Dryland 
salinity 

threatening the 
long-term 
productive 
capacity of 

land 

Member 2.8 16% 26% 23% 16% 11% 8% 

.02 Non member 3.1 14% 16% 22% 19% 16% 14% 
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Table 81 Extent of significant differences between Landcare and commodity group members and non-

members. Background personal and farming attributes 

 

Background social and farming attributes Member Non member P Value 

Land owned/managed 1599 ha 867ha <.001 
Area leased/share farmed/agisted  by others   457 ha 382 ha Not significant 
Land leased by others (yes/no)  50% 27% <.001 
Area leased/share farmed/agisted from others  596 ha 408ha .006 
Land leased from others 20% 31% <.001 
Farmer by occupation  89% 71% <.001 
Multiple property ownership 46% 33% <.001 
Field days  83% 56% <.001 
Short course  59% 24% <.001 
Received government funding to support work on 
property (past 5 years) 

33% 11% <.001 
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