Identifying and Testing Engagement and
Public Literacy Indicators for River Health
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Natural resource management (NRM) organisations in Australia are increasingly recognising
the need for complement studies of biophysical condition of the environment with studies of
social condition, such as values, understanding, and participation related to the environment.
Relevant and reliable social indicators that can be scaled and measured on a regular basis
are essential to meet this need. In this study, we identified four indicators to test the social
condition of the public in the State of Victoria in Australia with regard to river health. These
indicators were river use, river knowledge and literacy, values and aspirations, and river
health behaviours.

We tested the four indicators through telephone and web-based surveys with over 1000
people in three areas of Victoria. We analysed the survey data statistically and gathered
baseline data on the social condition of river health in the three regions. We made recom-
mendations for how this data could be interpreted and used in community engagement and
science communication programmes about river health. We also examined the limitations
of the methodology and recommended modifications to the survey design and application
for an anticipated roll-out of the survey across the entire State of Victoria. The Victorian
Department of Sustainability and Environment (DSE) will use this survey instrument to test
social indicators on a regular basis.
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Introduction

RIVER HEALTH IS a significant issue in Australia with regular droughts and
floods, and a highly variable climate. Australia is divided into six states
and two territories. These jurisdictions are responsible for managing
waterways. Victoria was the first State to develop, test and institute a formal
means for measuring the biophysical state of its waterways. They achieved
this through an Index of Stream Condition (ISC) and accompanying
data collection methods, with data being collected every five years. It
started with benchmark data in 1999, ran again in 2004 and is due to be
carried out again in 2009. It is administered by the Victorian Department
of Sustainability and Environment (DSE) and carried out by Catchment
Management Authorities (CMAs). The CMAs are regional organisations
based around catchment areas that have specific responsibility for river
health.

The ISC provides a statewide picture of the biophysical condition of
rivers and stream, which assists the DSE and the CMAs to communicate
about the health of Victoria’s rivers, determine what needs to be done, and
assess the long-term effectiveness of river rehabilitation programs.

The ISC measures changes in five key components of river health:
hydrology, water quality, streamside zone (vegetation), physical form (bed
and bank condition and instream habitat) and aquatic life. Each of these
components has management actions associated with it. For example,
restoring the streamside zone may involve planting native vegetation and
improving water quality may involve reducing urban runoff of water.

Understanding Social Condition

The DSE also recognises the need to assess social conditions of community
(values, understanding and participation) to complement the assessment of
the biophysical aspects of river health. The Victorian River Health Strategy
describes the community vision for Victoria’s rivers as:

Our communities will be confident and capable, appreciating the values
of their rivers, understanding their dependency on healthy rivers and
actively participating in decision making.

In 1997, DSE contracted Econnect Communication through the
University of Queensland' to carry out a social benchmarking study to
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produce a set of social indicators for river health that could be measured
on a regular basis.

A survey to measure the social indicators would also be piloted in three
of Victoria’s CMA regions: Corangamite, North Central and North East.
This would be the first comprehensive pilot study conducted in Australia
of the social condition of communities with regard to river health.

The data gathered from the survey would give river managers:

e a better understanding of community expectations, attitudes and
behaviours towards river management specifically, and water re-
source management more broadly

¢ information to help them develop priorities (both social and envir-
onmental) for action

e an assessment of the long-term (five to ten years) effectiveness of
river health community education and engagement activities against
defined targets over time

Developing Social Indicators for River Health

We started with Force’s (1995) model for developing natural resource
management (NRM) social indicators, which suggests that indicators
should reflect an extensive review of the literature, a theoretical basis
and relevance to NRM activities. We conducted a review of the relevant
literature and interviewed river health managers and social researchers
from each of Victoria’s CMAs. We used this approach to gather information
on the challenges associated with developing social indicators, social
indicators suggested or in use and methods used to measure social
indicators.

Literature Review

The literature review was essential for identifying what had already been
researched and tested and provided the project with a theoretical basis to
draw on. We examined the approaches used by researchers in Australia and
internationally to develop indicators for river health and the health of other
natural resources. We also investigated the challenges and opportunities
associated with developing social indicators and measuring them.

The review identified that research specifically examining the social
aspects of river health is limited. However, more social researchers are
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engaged in studying general natural resource social indicators, and have
identified some of the challenges and opportunities to developing cost-
effective social indicators. We also identified some key criteria to consider
when developing social indicators. Force’s (1995) model for developing
social indicators suggests that indicators should also be easy to understand
and interpret and, when measured, should provide reliable quality data.

Stanley et al. (2006) highlight relevancy as the most important criteria
for an NRM social indicator, given that it guides management action. Being
simple enough to be understood and interpreted by resource managers and
the community is essential for decision making.

In this article, we describe how the project applied these factors and
others to developing and measuring social indicators for river health.

CMA Interviews

In parallel with the literature review, we conducted interviews with river
health officers and social researchers from all eleven CMAs in Victoria.
We asked them to identify social indicators that they were already using or
would be useful for CMAs and to provide us with relevant social research
they had conducted.

We discussed the results of the literature review and the CMA interviews
with the Victorian Department of Sustainability and Environment and other
social researchers to develop a set of agreed social indicators. All CMAs
understood that social research was important to achieving their natural
resource management targets, specifically for river health. They could see
the intuitive links with biophysical research, including the Index of Stream
Condition.

The CMAs saw relationships between social and biophysical condition
where these were collectively producing outcomes such as sustaining the
production of food and goods, supplying drinking water, able to be fished
and swum in, having a biodiversity of fauna and flora, visual amenity
and a preserved cultural heritage. Furthermore, some CMAs believed the
interaction between healthy rivers and communities related to a ‘sense of
place’, which could lead to greater social cohesion.

All of the CMAs stressed the importance of linking the social indica-
tors to the ISC indicators. Typical questions raised in interviews with them
were: ‘“What are the specific practices that influence river health? How
can those practices be linked to the social?’
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However, the collection and use of social data by CMAs is still in its
infancy, and the work is most often being carried out by consultancies
through telephone and mail surveys, and some interviews. CMAs iden-
tified a lack of skills and resources for researching and interpreting social
information.

CMAs identified a need for social indicators that could:

1. assess social condition according to specific river reaches:

[If we knew the] issues by area ... the issues relate to projects
and how we manage projects; e.g. We’ve been working on re-
snagging for three years and awareness has gone down. (Verbal
communication)

2. provide project-level information:

The hardest thing to get a handle on is the project-level infor-
mation. We are trialling some increased incentives to get activity
on waterways. These are specific landholders that border the
rivers...We’ve got increased incentives to do work, [but we need
to know] do you want to take it up? If not, why not? (Verbal
communication)

3. link to current recommended practices for river health, as relevant
to the ISC:

There are gaps for understanding particular issues. [What are
the] links to behaviours? Why is there no fence there? In that
respect it would be interesting to know how [do social aspects]
influence the ISC? (Verbal communication)

4. assess the capacity, particularly for farmers and landholders, to
change their practices.

Challenges to Developing Indicators

We used the information we had gathered from the literature and from
interviews with CMA staff to identify the challenges and opportunities
for developing indicators.

A key point that both the CMA staff and the literature review empha-
sised was the need for social indicators to provide useful data. The CMAs
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believed that it was also important for social indicators to be easy to
understand and interpret. This is also reflected in the Simple, Measurable,
Achievable, Realistic, Time-bound (SMART) filter process for assessing
social indicators, which we used to assess the social indicators in this
project (Lockie et al. 2005; Taylor et al. 2002). The SMART filter is
recognised in the literature as providing the best criteria for assessing
social indicators that work in NRM settings. The results of this exercise
are provided in Table 1. The project’s approach for meeting the SMART
criteria and overcoming the challenges described by the literature and
CMA staff is provided in the column titled ‘Project’s approach’.

Suggested Social Indicators for River Health

A total of seven social indicators were identified in the literature and CMA
reviews. Table 2 provides details of the indicators identified, the indicators
selected and reasons for our selection.

Indicators such as social networks and capacity to change were not
included as they are not simple and scalable and can be difficult to meas-
ure. While they may be important for understanding social condition
related to river health, we cannot measure these with current methods
and understanding. In addition, these indicators would not provide
management-focused data and, therefore, would not warrant the cost to
river management organisations to measure them.

The Social Indicators

The social indicators we selected for this project sought to pass the SMART
test referred to earlier and also meet the needs of DSE and the CMAs as
much as possible. Table 3 describes the four indicators that we chose
and summarises the relevance of these for managing rivers to protect or
improve their health.

Measuring Social Indicators for River Health

A major consideration for choosing our social indicators was ensuring
that they were measurable. Based on the literature review, previous social
research conducted by the CMAs, and the discussions with the CMAs,
we selected a largely quantitative survey as the tool for measuring the
social indicators.
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Rossi and Gilmartin (1980) argue that the only way to compare social
conditions within and between regions over time is to describe them in
terms of a scale that allows for comparative measurement. Being able
to assess trends supports the role of indicators as warning signals for
unsustainable use (Azar et al. 1996; Machlis et al. 1994). It also helps
management evaluate responses and assign priorities to actions (Machlis
et al. 1994). Quantitative survey instruments, such as telephone and mail
questionnaires, are amenable to this scaling.

From the literature and interviews with CMA staff, we identified a
number of benefits to using surveys to test for social indicators. First,
surveys are relatively easy to conduct using a reputable telephone survey
company and on the Internet. They would also produce:

e consistent, scalable results, which can be compared across a number
of demographic variables

e Victoria-wide benchmark of river health attitudes, knowledge and
behaviours

¢ results that can be used to predict likely river health behaviours and
to identify reasons for current river health behaviours

¢ information which CMAs can further explore with their staff and
communities to help plan river health engagement activities that
further help achieve river health community targets

¢ astandard method for assessment and interpretation

e acommon language to talk about social condition, based on four key
areas: waterway use, river health knowledge and literacy, aspirations
and values, and river health behaviour

¢ amethod, which could be further tested and developed

Researchers have already successfully worked with Victoria’s CMAs and
Melbourne Water to survey landholders or communities (Curtis and Byron
2002; Curtis and DeLacy 1997; Effendi 2004; Parkins et al. 2001; Po et al.
2005). Indeed, Jackson et al. (2004) argue that this type of research tool
may be the only useful and cost-effective method for measuring social
condition with respect to natural resources.

This project aimed to test social indicators to produce data (mostly
quantitative) that could be used to compare social conditions within and
between regions, and over time. This required us to develop a statistical
scale that could be used for comparative measurement. Surveys provide
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data that can be used to develop such scales, and telephone surveys
conducted by the same company provide a rigour and consistency that
is difficult to achieve through other survey means. As such, this project
chose a telephone survey to measure the social sub-indices. It also used
a web-based survey with the same questions to test the efficacy of using
a cheaper method for collecting data.

We recognised that a quantitative survey alone would not provide the
depth of data or interpretation required to meet this project’s objectives
of informing strategic management or for making policy decisions.
Therefore, the survey also included qualitative questions to collect data
for more specific interpretation.

To provide the CMAs with specific waterway data and to include some
qualitative information in the survey, respondents were asked specific
questions about the waterways they were most familiar with, which pro-
moted some rich qualitative data. We also included questions about any
work respondents had seen done on these waterways.

The questions in the survey were developed to test the chosen social
indicators. The survey was also designed to be scalable so that the indi-
cators could predict the social dimensions of river health over time.

We conducted telephone surveys of 300 people and promoted a web-
based survey in each of the three pilot catchments: Corangamite, North
Central and North East. The pilot catchments were selected to represent
a variety of geographic and social regions.

Survey Results

We received 1040 surveys, with 900 from telephone surveys and 140 from
the web-based survey, ten of which were not useable. This represented a
very high level of accuracy and consistency. Of the 130 usable web-based
survey responses, thirty six were from outside the three pilot CMA regions,
thrity five were from Corangamite, twenty eight from North Central and
forty nine from North East.

The surveyed sample was representative of the Australian Bureau of
Statistics population data for country Victoria. There was a good mix
of urban (54.5 per cent) and rural (45.3 per cent) dwellers. Most people
had completed either secondary education (45.5 per cent) or attained a
diploma or a trade (22.2 per cent). There were almost equal numbers of
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males (51.3 per cent) and females (48.7 per cent) responding, with most
working full time (37 per cent), some working part-time (15 per cent) and
some retired (24 per cent).

The data generated from all the surveys (three catchments and one
web-based survey) were combined and screened for errors. This resulted
in 1030 usable data records, which were then analysed using statistical
tests such as factor analysis and analysis of variance. The scores for each
of the social indicators on both the combined data and individual data sets
were converted to scores, similar to that used by the biophysical ISC. The
data analysis revealed ten sub-indicators contained within the four social
indicators. Waterway use contained the sub-indicators of on-farm use,
on-water recreational use and beside-water recreational use. Aspirations
and values contained the sub-indicators of values relevant to river health,
government responsibility for river health and user responsibility for river
health. Adoption and trust in recommended practices contained the sub-
indicators of trust in CMA recommended practices, stated general river
health behaviours and stated on-farm behaviours affecting river health.
The river knowledge and literacy social indicator examined people’s
knowledge about the scientific basis for river health.

Benchmarking Social Condition for River Health

We gathered a collective picture of the social condition of communities
with regard to river health across the three pilot catchments, as shown in
Table 4. We found no significant differences in the demographics between
the three CMAs, except that there were slightly more farmers in the North
East region.

The general public had similar social condition results across the three
pilot catchments. This suggests that the general public in the three catch-
ments have similar patterns of waterway use, knowledge and literacy, and
values and behaviours related to river health.

When we compared farmers’ and the general public’s adoption of
recommended practices, we found significant differences in scores.
Farmers showed moderate levels of adoption of river health behaviours
compared with the low adoption rates of the general public. About half
of the farmers who responded to the survey engaged in positive on-farm
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river health behaviours. However, only about a third of farmers captured
in our survey sought river health advice and only about a quarter attended
river health events.

Many members of the general public were trying to use less water and
reducing their stormwater pollution, and a significant number (one-third
to a half) sought river health information and participated in local river
health activities or events. Our analysis, however, indicates low levels of
river health behaviour overall.

Trust in CMA-recommended practices was high across all three CMA
regions. The general public trusted that their CMA was doing the right
thing for river health and providing good information. Surprisingly, many
people did not know the CMA they belonged to and what the role of their
CMA was, indicating more investigation is needed to understand the basis
for this trust considering this lack of awareness.

On-water recreational use of waterways for boating, fishing and swim-
ming was generally low across all CMAs. More people used waterways
for activities that happen beside waterways—such as picnics or enjoying
the scenery, native birds and animals—with this beside-water usage being
moderate.

Overall knowledge and literacy was moderate across the three CMAs,
indicating an area that needs improvement. Many people had an accurate
perception of their knowledge or lack of knowledge in relation to river
health and what makes for a healthy river, but a significant number had
little or no understanding of the importance of recommended practices,
such as removing willows and keeping fallen logs and branches in the
river. Generally, in each CMA region people aspired to have healthy
waterways and valued healthy rivers highly, but their overall knowledge
of how to do this was low to moderate, translating to low general river
health behaviours.

People in all CMAs perceived that all levels of government and users
of waterways had a high level of responsibility to ensure the health of
waterways. Most people believed everyone should do more to improve
river health, including both government agencies and users of waterways,
but, again, this was not generally reflected in either levels of knowledge
or behaviour.
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Implications for Engaging Communities

Actions by both the general public and farmers can improve river health.
If the influences of such behaviour can be determined, it is also possible to
prioritise engagement and communication activities to maximise positive
river health actions.

Our survey tested respondents’ stated responses to two types of river
health behaviours:

1. General river health behaviours including involvement in landcare,
Bushcare or Waterwatch, seeking information about river health,
taking part in river health local projects or events, or trying to en-
courage someone else to change their behaviour for river health
outcomes.

2. Farming river health behaviours including preventing stock from
accessing waterways, planting native vegetation along waterways,
removing weeds, or seeking advice on river health.

Both sets of behaviours improve river health. The strongest direct
influences on general river health behaviours are (in order of strength
from highest to lowest):

1. beside-water recreational use of water
2. farm use of water

3. river health knowledge and literacy

4. trust in recommended practices

Therefore, for example, CMAs trying to improve general river health
behaviours as a high-priority target would look to maximise beside-water
recreational use of its waterways through actions such as providing better
picnic facilities, walking tracks and interpretative displays.

In the final phase of this project, we conducted interviews with each
pilot catchment to discuss the process of the project, the interpretation
of that data, likely uses they would have of the survey results, and other
possible methods for testing and extending the data. The complexity and
breadth of the data means that river managers will need to explore it in
greater depth and according to their own needs and priorities.
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For example, the Corangamite CMA wanted to improve river health
literacy and positive behaviours among its urban populations, especially
in the City of Geelong. We separated and analysed the survey data for
Geelong from the other responses for the Corangamite region to get a
more specific idea of their knowledge and literacy. We found that Geelong
residents appear to have little knowledge about some river health aspects.
They were mostly unaware of the benefits of dead branches and logs in a
river, water flowing out to sea, and the natural drought and flood cycles
that the wetland areas of a healthy river experience. These findings have
helped shape the key messages in the CMA’s river health communication
strategy, which include the following:

1. Healthy rivers have native vegetation along their banks, a natural
wetting and drying cycle, and have logs and branches as habitat for
a diversity of fauna

2. Rivers are living systems that need water—water flowing to the sea
is not wasted.

The Corangamite CMA also wanted to compare how their rural and
urban residents perceived the health of waterways in the Corangamite
catchment that they were most familiar with. We separated the data for the
most commonly selected waterways and then compared their responses
against the biophysical data collected by the ISC. The most common
waterway selected by both urban and rural residents, by far, was the
Barwon River. Most people did not identify a particular reach in this river,
which made it difficult for us to compare respondents’ perceived health
of the reach against the actual biophysical reach-based data collected by
the ISC. The ISC rates all Barwon River reaches as being in poor health,
except for the entrance to the river and its length to Barwon Heads, where
it is assessed as having moderate health. Most of this project’s survey
respondents, both rural (71 per cent) and urban (70 per cent), rated the
Barwon River as being unhealthy or a little unhealthy, which appears to
back up the ISC results. Survey respondents provided reasons for why
they believed the Barwon was unhealthy, the most common being the
presence of algal blooms. Some suggested that algae discouraged them
from swimming in the river because they feared getting sick. The colour of
the river was also a factor influencing the respondents’ perceptions—a
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muddy-looking or murky river was seen as an unhealthy river. Dead
branches, algae, rubbish and pollution added to the unhealthy look of
the river.

The Corangamite CMA’s communication strategy aims to increase the
involvement of residents in helping to restore and protect the rivers that
residents feel most connected to. The Barwon River will be a particular
focus of the Corangamite CMA’s activities.

It is important that the survey results gathered from social indicators
are further explored and interpreted with the communities involved in
the engagement activities. This is considered essential by most of the
researchers involved in social indicator work (Aitken 2000; Bellamy et al.
2001; Lockie et al. 2005; Parkins et al. 2001). Lockie et al. (2002) be-
lieve that participatory approaches to interpreting social indicators help
overcome many of the problems associated with trying to understand
continually changing social environments by taking into account:

1. the variable impact of environmental, economic and social changes
on affected communities

2. the many and competing interpretations and responses to these
changes

3. how these interpretations and responses change over time

4. the differing power relations that exist within a community

Indeed, many researchers believe that the communities under study
should be involved in determining the social indicators to be studied
to ensure these indicators reflect their values rather than those of the
researchers (Cobb and Rixford 2003). This project relied on the inputs
of the steering committee to reflect the values of their communities in
determining the relevance of the social indicators that were established.
However, the survey data now needs to be further explored by the CMAs
with local communities.

From the CMA staff review, it was apparent that many of the river
health officers had a very good understanding of their local communities,
and that their knowledge was relevant in testing and further exploring the
survey data. Cavaye (2003) suggests that gaining feedback from informed
people, such as river health officers in this case, can be a cost-effective way
of collecting detailed interpretable data that can be used with the survey
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data for prioritising and assessing river health engagement activities. For
example, when Corangamite CMA started developing a communication
strategy, they presented and discussed the data with river health officers.
This discussion led them to prioritise their engagement activities to:

1. connect communities and individuals more with rivers

2. increase positive river health behaviours

3. target urban communities, especially recreational users of
waterways

4. target a new group not specifically targeted before—visitors to the
region, especially the surf coast and Great Ocean Road

Using Surveys to Measure Social Indicators of River Health

The survey methodology developed for the project provided river man-
agers with:

e a better understanding of community expectations, attitudes and
behaviours towards river management specifically, and water re-
source management more broadly

¢ information to help them develop priorities (both social and envir-
onmental) for action

e a tool to assess the long-term (five to ten years) effectiveness of
river health community education and engagement activities against
defined targets over time

However, it is important to recognise the limitations of this tool. The
survey does not:

o target CMA’s key groups such as landholders with river front-
age, rather it is designed for the general public in the catchment
communities

¢ discriminate between people’s different river health values, showing
everyone as having high river health aspirations

e detect all social features relevant to river health such as community
capacity or social networks

e does not detect short-term changes in social condition
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e stand alone; it needs to be interpreted by the CMA and its
communities

e test actual behaviour—it only measures stated behaviours; the
literature such as Booth et al. (2004) cautions on interpreting the
relationships between what people value, how they intend to behave
and how they actually behave

e produce results at a local river reach, and is only applicable at a
broad scale (state-wide or CMA-wide)

Discussion

While we have developed the first comprehensive pilot study conducted
in Australia of the social condition of communities with regard to river
health, more research is needed to comprehensively assess social condition
for river health.

If river managers are to gain a thorough understanding of community
expectations, attitudes and behaviours towards river management, they
will need indicators at scales finer than we could develop in this project.
For example, a recommendation for the next survey is to implement a pro-
cess so that respondents can more easily identify specific river reaches in
their catchment. While this project provides the CMAs with information
to help them develop priorities (both social and environmental) for action,
much of the information needs to be interpreted with caution as there is no
ideal ‘social condition’ to which the information can be compared. There
is a need for oganisations to develop good methods to involve the general
public in interpreting data from their own experience and helping to set
social and environmental priorities for river health in their regions.

The Victorian Department of Sustainability and Environment will
use this survey instrument to test social indicators regularly across
Victoria—possibly every five years, like the ISC. This pilot project has
provided benchmarking data to assess changes in social condition of river
health over time in three regions. However, if river managers are to assess
the long-term (five to ten years) effectiveness of river health community
education and engagement activities against defined targets over time
they will also need assistance from social scientists in setting targets and
measuring them, and they will need the input of their communities in
interpreting the data collected.
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NOTES

1. This study is part of a larger project commissioned by the Victorian Department of
Sustainability and Environment and managed by The University of Queensland.

2. The indicators developed through the SMART filter must be: simple (easily interpreted
and monitored, and appropriate for community use), measurable (statistically verifiable,
reproducible, comparable, able to be aggregated, responsive to management changes,
and able to show trends over time), accessible (regularly monitored, cost-effective and
consistent with other data sources), relevant (related to valued NRM factors and linked to
regional NRM body goals and priorities) and timely (offering early warning of potential
problems and future needs or issues).
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