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Executive Summary
Community Education Program
The City of Armadale contracted the South East Regional Centre for Urban Landcare (SERCUL) from July 2007 to June
2010 to coordinate the Community Education Program – Nutrient Management North Forrestdale. The program
was funded through the North Forrestdale Development Contribution Plan No.3, administered by the City of
Armadale from developer contributions made by the landowners developing new housing lots in the North
Forrestdale First Stage (Central) Structure Plan area. The North Forrestdale First Stage (Central) Structure Plan area is
located in the new suburbs of Harrisdale and Piara Waters and this project involved the initial four residential
estates. SERCUL was awarded the tender to assist new residents of North Forrestdale First Stage (Central) Structure
Plan area (2200 potential lots, approximately 2,437 lots and 1286 households in April 2010) to manage and reduce
household nutrient contamination in local wetlands and waterways. The Community Education Program – Nutrient
Management North Forrestdale extended the Fertilise Wise™ project previously developed by SERCUL.
Development contribution schemes are recent developments in statutory planning and DCP No. 3 is likely to be the
first project involving such an extensive education program.
Literature review
An international and local literature review established that household fertiliser use was likely to be the significant
long term household nutrient contributor (Tampa Bay Estuary Program, 2008; Nielsen and Smith, 2005; Erickson et
al, 2001; Gerritse, 1999, Sharma et al, 1996). The research Iiterature also revealed few reported studies on
improving household fertiliser usage using a behaviour change approach. SERCUL trialed an innovative approach
combining an understanding of innovation theory, social marketing, infrastructure (products, distributors),
education, and incentives to deliver a meaningful change in household fertiliser use efficiency, and nutrient
management. The principle of substitution was employed, the process being driven by the understanding that
people are more likely to change their behaviour if the new behaviours being advocated are closely related to their
old behaviours (Bernard, 2000).
Assumptions from previous research:
1. People will, for the foreseeable future, have gardens and use fertiliser (DoW 2002; JDA Consultant Hydrologists,
2002; Gerritse, 1999).
2. Whilst potentially the most desirable option; promoting the making and using of high quality compost, involves
the transference of infrastructure, skills and gardening practices that were beyond the scope of this project
(McKenzie-Mohr and Smith, 1999).
3. Most people are likely to buy gardening fertiliser locally (Hughes et al, 2009).
4. Many people would like to use an environmentally friendly fertiliser product but do not know how to identify it
in the store (Hughes et al, 2009).
5. Results from people responding to the SERCUL pre-intervention survey indicated they would like to use a
fertiliser product that is all purpose, immediately effective, has minimal odour, easily spread, concentrated, and
supplied locally in a relatively easily lifted bagged form (SERCUL 2008).
Targeted activity: household lawn and garden fertiliser use
The focus of the program was two‐fold:
 To raise resident awareness, to educate and to facilitate behaviour change in home fertiliser use and practices.
The campaign message encourages residents to purchase brands of fertiliser endorsed with the Fertilise Wise™ logo.
These products meet strict criteria of being both effective and responsible, with a low potential to leach nutrients
into local waterways, and affect human health adversely.
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 To provide the infrastructure for behaviour change i.e. the availability of suitable fertilisers to purchase, an easily
identified and creditable logo to guide purchasing, local distribution and retail outlets, clear and accurate product
labeling, and an opportunity to try an endorsed product before purchasing.
North Forrestdale Community Education Program - Fertilise Wise™ Strategy
The more simple the change, and the closer the change to the target audience’s current practice, and social norms,
the more likely the new behaviour will be adopted (Bernard, 2000). In another analogy, there is an enormous
difference between convincing people to switch the brand of car they drive, compared to convincing people to ride a
bike or use public transport, instead of driving their car.
Therefore the overarching strategy was to promote a substitute fertiliser product to established households, within
the North Forrestdale First Stage (Central) Structure Plan area, that addressed the previously researched
assumptions, and also posed a minimal risk to the contamination of waterways.
This was achieved by the following steps:
1. Develop criteria for assessing fertiliser to identify suitable products.
2. Use the Fertilise Wise™ logo to endorse suitable fertiliser products, and promote the logo as an appropriate
environmental endorsement to the target group.
3. Establish distribution arrangements with local garden supply outlets to stock the endorsed product(s).
4. Promote garden supply outlets directly to householders to encourage and support local fertiliser purchasing
habits.

5. Provide information, advice, and the incentive of free fertiliser products, direct to householders, reducing the
risk to try something new, and encourage householders to discuss their results with their neighbours.
Implementation
The number and types of interventions and program promotions are listed in the full report. Promotion of the North
Forrestdale Community Education Program Fertilise Wise™ Strategy included:
 direct mailing
 promotional products
 roadside signage
 web site
 school and community events
 local and state newspaper articles
 state television and radio
Water Quality
A series of water quality monitoring snapshots were taken in constructed water bodies in each of the four housing
estates (see Appendix 9). Laboratory results from this sampling program provided a comparison of the results
obtained with the Australian and New Zealand guidelines for fresh water quality (ANZECC 2000), specifically wetland
trigger values. Results that exceed the referenced trigger values are an indication that further investigation should
be considered. Whilst JDA (2002a; p42) considers that water quality targets for the area are not straightforward and
the ANZECC targets “are for application to un-modified or slightly modified ecosystems and do not readily apply to
stormwater management” the water bodies are ultimately draining to the Canning and Swan Rivers, and the
contaminant loads from the development process cannot be understated.
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Results
Infrastructure, providing the opportunity for a responsible fertiliser alternative, was achieved in the following way:


Fertilise Wise™ endorsement criteria were established, trademarked and published (Appendix 1)

 One product line (Shades of Green) was Fertilise Wise™ endorsed after meeting the requirements of the Fertilise
Wise™ criteria and the tests outlined in the Fertilise Wise™ Product Testing Statement (Appendix 2)
 Two distribution arrangements for Fertilise Wise™ endorsed products were established with local garden centres
(Canning’s Trademart and Forrestdale Garden Centre) from a total of four approached.
Direct contact with householders provided opportunities for the provision, and collection, of information, and the
distribution of prompts to remind people to carefully consider their fertiliser use and practices. The table below
outlines the major interventions that occurred and the response rate to those interventions.
Table: Number of households involved in the direct mail North Forrestdale Community Education Program
Fertilise Wise™ Strategy interventions.
Intervention

Date

Distribution*

Method

Response

Pre-intervention survey
A5 Postcard /website
Fertiliser voucher
BBQ invitation and fertiliser giveaway
Post-intervention survey

March 2008
May 2009
December 2009
April 2010
May 2010

424
464
961
1259
1286

Postal
Hand delivery
Postal
Postal
Postal

66
32
155
77
205

Response
rate
15.5%
6.9%
16.1%
6.1%
15.9%

*Total number of occupied households contacted in Heron Park, Vertu, Arion and Newhaven at the time of the intervention.
Pre and post intervention surveys were conducted providing an understanding of the target audience in the
following ways:
 North Forrestdale Community Education Program Fertilise Wise™ Strategy response rates for surveys are directly
comparable to the Department of Water Garden Practices Survey (Kitsios and Kelsey, 2008) response rate, upon
which it was based.
 Most survey respondents were the home owner (96%) of a stand alone house (98%) and doing their own
gardening (98%) and lawn care (78%) and most had used fertiliser recently (84%). Composting rates were 2.6%
for garden waste and 0.5% for lawn clippings.
 54% of survey respondents had seen the Fertilise Wise™ logo on mailouts and 50% recognised the roadside signs
positioned in the estates.
 84% of survey respondents indicated they understood the Fertilise Wise™ logo to represent an environmental
initiative.
 The number of households that received at least one bag of fertiliser (N=214), and the survey response rates,
reflect the relative percentage of Innovators and Early Adopters in the Diffusion of Innovations model (16%)
(Rogers, 2003).
 Most householder participants in the North Forrestdale Community Education Program Fertilise Wise™ Strategy
did not respond to more than two interventions.
 Survey respondent suggestions for improvements to the North Forrestdale Community Education Program
Fertilise Wise™ Strategy include general information (38%), mailed information (31%), free fertiliser offers (25%),
community events (9%) and workshops (7.5%).
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Table: Household respondents to the post intervention (evaluation) survey who did, or did not, respond to the
free fertiliser offers, indicating their future Fertilise Wise™ purchasing intentions.
Intention to purchase Fertilise Wise™ endorsed
products in the future

Response to free fertiliser offer
Did not
respond

No

Unsure

Yes

Total

Did not respond

1137

0

1

0

1138

No

1

2

47 (37%)

78 (61%)

128

Unsure

0

0

1

10

11

Yes

0

1

10 (16%)

52 (83%)

63

1138

3

59

140

1340

Table: Reasons why householders did or did not respond to fertiliser offer (N = 147)
Response category

Frequency

Percent

Cumulative Percent

Economic

9

6.1

6.1

Environmental

10

6.8

12.9

Test effectiveness

15

10.2

23.1

Lack of Time

29

19.7

42.9

Not interested

4

2.7

45.6

Did respond to offer

Did not respond to offer

Forgot

31

21.1

66.7

Not aware of offer

43

29.3

95.9

No need for fertiliser

6

4.1

100.0

Discussion
 The expansion of the SERCUL’s Fertilise Wise™ endorsement program through the City’s Development
Contribution Plan No.3 - Community Education Program has attracted significant and substantially positive
support, influencing industry standards, community attitudes, and government regulation.
 SERCUL have made significant progress in the First Stage (Central) Structure Plan area getting the Fertilise Wise™
logo recognised as an environmental initiative associated with fertiliser practices.
 The First Stage (Central) Structure Plan area householders demonstrate a continued willingness to engage with
the North Forrestdale Community Education Program Fertilise Wise™ Strategy. SERCUL has made significant
progress in embedding the buy Fertilise Wise™ message amongst the Innovators and Early Adopters.
 The decision not to focus on compost making as a means to reduce household nutrient contributions to local
waterways, due to the project constraints, and very low current levels of household composting, was well
founded.
 The suggestions made by survey respondents to improve the North Forrestdale Community Education Program
Fertilise Wise™ Strategy were virtually identical to the priority interventions SERCUL undertook (acknowledging
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the comments are likely to have been from the Innovator and Early Adopter groups targeted), suggesting the
program was well targeted, and that many newly established householders had missed earlier interventions.
 Persistence is likely to increase the uptake of free fertiliser offers. Feedback on the effectiveness of the product
has been very positive, as was the reported willingness to continue to use Fertilise Wise™ endorsed products by
those who had tried them.
 Targeting new residents, to change fertiliser use behaviour, as they move into a new house/estate has the
advantage of communicating new ideas while habits are in flux. However, the decision to commence and
implement the program early in the establishment of the estates did limit the behaviour change strategy that
SERCUL employed.
 The website SERCUL used to attract participants for a free fertiliser voucher did not appear a particularly effective
contact strategy with this group.
 Direct mail and roadside signs were effective prompts, however a wide variety of community outreach activities
are likely to be required for embedding behaviour change to improve fertiliser practices.
 Water quality monitoring requires a strategic approach across the subcatchments. The water quality monitoring
undertaken in this program was used as an education tool and is not strategically located to monitor
subcatchment nutrient movements. However, water quality data collected in this program is stored on the
Department of Water’s Water Information (WIN) database, and may provide additional data to other water
monitoring implementation results and upon which the Department of Water can monitor changes over time.
SERCUL results do suggest that land development practices could be having a significant negative effect on
waterways and wetlands in the period before official water quality monitoring commences.

Recommendations
The following activities are recommended to continue to embed the fertiliser efficiency messages and behaviours,
and continue to develop community pride in households of North Forrestdale First Stage (Central) Structure Plan and
subsequent stages of development in Harrisdale and Piara Waters:


Demonstrate leadership. Ensure that the best fertiliser practices as utilised by the City of Armadale,
reported in the Annual Nutrient Survey for Local Government Authorities Report (SERCUL, 2010), are
promoted to the general public.



Continue to advertise, promote and embed best management fertiliser practices by methods such as using
the Fertilise Wise™ logo (with permission from SERCUL), distributing printed materials and providing web
resources.



Continue advocating best fertilising practices and the principle of substitution, encouraging householders to
use fertiliser products meeting endorsed standards such as under Fertilise Wise™.



Continue with promotions such as free fertiliser offers to reduce the risk of trying a new product.



Continue with household communications such as direct mail, community events and offers of personalised
gardening advice.



Consider use of other advertising such as prompts for development of social norms such as bin and bumper
stickers (i.e. Perth's first Fertilise Wise™ Community to develop a feeling of exclusivity and pride).



Undertake randomly stratified sampling of each housing estate (effective now that occupancy rates are
higher) i.e. randomly selected blocks, and conduct door to door purpose designed surveys to develop an
understanding of the preferences and barriers of the later adopter groups that SERCUL have largely not
reached with previous approaches, and give personalised gardening advice. Adapt the program according to
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the survey results in order to speed the natural rate of adoption. Refer to the Table following for the costing
of this recommendation.


The City provide a copy of the final report to the major developers in the area via the North Forrestdale
Planning Steering Group and seek comment from them, particularly regarding nutrient management in the
estate development and construction process.



Provide relevant fertiliser best management practice information to developers and/or landscaping
contractors and monitor those practices.



Results of this study suggest that simply delivering a free bag of fertiliser to every newly occupied household,
with an information pack, and periodic community events (BBQ’s) for personalised advice, could be met with
overwhelming success! Perhaps an idea worth testing. Refer to the Table following for estimated costings
of materials (non-labour costs) for these recommendations.

Table: Approximate material costs for implementing the recommendations with households
Activity
New resident pack

Community BBQ’s
(providing personalised
gardening advice)

Stratified random
sampling
Direct mail offers

Items and cost
10kg bag of fertiliser ($20 each
wholesale)
Information pack (stickers,
balloons, pamphlet information,
bin sticker, calico bag - $5/pack)
Catering ($3.50/head – high
quality sausages and organic
fruit and bread, juice, salad, tea,
coffee, etc.)
Promotional/prompt items
$0.50/head (stickers, balloons,
fridge magnets, printed
information)
Approximately 200 households
@ 20 minutes per household
plus travel time
Approximately 2000 households
@ $1/letter

Frequency
Delivered to doorstep after
ordering a new Council
waste or recycling bin.

Quarterly

Annually

As required
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Introduction
Water quality is critical to the healthy functioning of ecosystems (Baron, 2004; Pen, 1999). This is particularly
relevant to the low nutrient environments that have evolved on the Swan Coastal Plain, in the region that is now
metropolitan Perth, Western Australia (Brearley, 2005). Urbanisation has contributed to eutrophication, particularly
an increase in nitrogen and phosphorus, in many of the waterways and groundwater systems in the Swan-Canning
catchment (Appleyard, 1995; Barber et al, 1996; Appleyard et al, 1999). The progressive incorporation of Water
Sensitive Urban Design engineering principles into new developments, and the retrofitting of old developments, is
expected to improve nutrient management in urban areas (Department of Environment, 2004). Non-structural
controls including policy, legislation and education approaches to changing the behaviour of the people living in the
catchments are currently under-utilised techniques which have potential for additional water quality benefits.
Eutrophication of urban waterways is a major threat to healthy and functional ecosystems, compromising the
ecological services provided, such as swimming, playing and fishing (Brearley, 2005). The Stormwater Management
Manual for Western Australia lists the prevention of stormwater pollution at source as a number one priority for
action (Department of Environment, 2004). This objective raises a number of questions for government and private
sector involvement in water management. Can this be achieved with entirely structural controls? Can we simply
engineer and legislate around the general public? What are the community, and household, roles and
responsibilities in urban nutrient management? Should the public go about their business as usual, while the
‘experts’ make the real changes in the background? Can education and behaviour change programs achieve longterm commitments to better practices by the community for the protection of catchments? These are important
questions, both philosophical and practical, when considering approaches and tools to achieving landscape scale
change in natural resource management. The Swan Canning Water Quality Improvement Plan advocates a
combination of structural and non-structural approaches (Swan River Trust, 2009). This study addresses some
examples and outcomes of non-structural controls, particularly household behavior change.

Project Development and Strategy
The Community Education Program – Nutrient Management North Forrestdale is an innovative program, funded
through the City of Armadale, and designed and implemented by SERCUL. The program was implemented in four
new urban developments on the Swan Coastal Plain in the North Forrestdale Development area, now the suburbs of
Piara Waters and Harrisdale.
Figure 1: Location map for the implementation of the Community Education Program
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The North Forrestdale development area is being implemented on previously cleared land with important bushland
and conservation wetland areas set aside. Former general rural land use has resulted in elevated levels of nutrients
in groundwater, and exported stormwater, the future improvement of water quality is therefore a high priority.
The developments are located in an area served by existing State government constructed drains which flow into the
Southern River, a major tributary of the Canning River and ultimately the Swan River. The four new urban residential
developments were in various stages of completion during the study.
Due to the historical pattern and lag effects of past rural practices, it has been estimated that the water quality
outcomes of new urban developments in the Armadale Swan Coastal Plain developments, are likely to worsen rather
than improve in the short term (JDA, 2002a). However, with appropriate Water Sensitive Urban Design (WSUD),
post development nutrient inputs have been estimated to be reduced compared to the pre-existing rural levels.
The Community Education Program – Nutrient Management addresses one aspect of improving water quality
outcomes of the new urban residential estates by educating residents in appropriate use and application of garden
and lawn fertilisers, a potentially significant source of nutrient contamination.
In addition to the Community Education Program – Nutrient Management, the City of Armadale, in conjunction with
State government agencies, is implementing a range of design and management innovations aimed at achieving best
practice urban development and long term environmental improvement.
Improvements to the quantity and quality characteristics of stormwater produced in urban catchments are one of
the primary objectives of these innovations. A reduction of nutrient inputs to ground and stormwater resulting from
a more appropriate and informed application of fertiliser by residents to household gardens is seen as an objective
with potential for real improvement in district water quality and ecosystem health.
Community Education Program – Nutrient Management North Forrestdale
The City of Armadale, as administrators of the North Forrestdale Development Contribution Plan No.3, tendered
$75 000 over three years for an organisation to engage a potential 2200 households in a community focused
nutrient management behaviour change education program. The program’s objective was to assist residents in the
initial four residential estates of the North Forrestdale First Stage (Central) Structure Plan to improve their
household nutrient management at their newly constructed and occupied homes. The South East Regional Centre
for Urban Landcare (SERCUL) is an independent Natural Resource Management body in Perth, Western Australia,
which brings together the community, business and government to develop and implement projects that improve
the health of our waterways and other ecosystems. SERCUL was awarded the City of Armadale nutrient
management behaviour change education program tender in June 2007.
Consultants using the NiDDS model to assess the development of previously general rural land in the North
Forestdale area, to high density urban land, predicted an increase in the movement of nutrients to local waterways
feeding into the Swan-Canning River systems (JDA Consultant Hydrologists, 2002b). The same study found that
urban residential development for the district structure plan level using integrated WSUD measures comprising both
source and in-transit controls and appropriate management, had the “potential to reduce nutrient inputs to
predevelopment levels or even to decrease nutrient inputs” (JDA, 2002a, pp44-6). A literature review established
that household garden fertiliser was likely to be the major residential nutrient input (Tampa Bay Estuary Program,
2008; Nielsen and Smith, 2005; Erickson et al, 2001; Gerritse, 1999, Sharma et al, 1996) that could be influenced by a
behaviour change program (Robinson, 2009; Rogers, 2003; JDA Consultant Hydrologists, 2002; McKenzie-Mohr and
Smith, 1999). Previous studies in the Perth Metropolitan Area had also suggested that household fertiliser use was a
legitimate concern in the protection of local waterways (Kitsios and Kelsey, 2008; Robson et al, 2008; JDA Consultant
Hydrologists, 2007; Gerritse et al, 1992; 1990).
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The majority of the behaviour change literature regarding household fertiliser use refers to efforts made in the
United States, particularly in the catchments of Tampa Bay, Chesapeake Bay, Tualitan and the Great Lakes (Tampa
Bay Estuary Program, 2008; Nielson and Smith, 2005; Erickson et al, 2001). The measures undertaken are diverse
and include information, advice, incentives and legislation. However, there is little published evaluation of the
effectiveness of these approaches. A Tampa Bay Estuary Program (2008) evaluation report for the Minnesota
Department of Agriculture suggested that the use of legislation to restrict the solubility and level of phosphorus in
retail fertiliser bags was being partially effective. Legislation to restrict phosphorus solubility in fertiliser products has
been implemented by the Western Australian State Government, the Environmental Protection (Packaged Fertiliser)
Regulations 2010. The WA Government Fertiliser Action Plan makes specific recommendations to restrict the sale of
bagged fertilisers with high water soluble fractions of phosphorus (Department of Environment, 2008a). This
measure is considered likely to have an impact on phosphate leaching from fertiliser use, but is not sufficient as a
stand alone intervention to reduce nutrient levels to target concentrations (Department of Environment, 2008b).
However, the regulatory measures do not address fertilisers with significant levels of nitrogen leachates, those that
do not supply balanced plant nutrition, contain unreasonably high levels of toxins, or promote the building of
healthy biologically active soils with a high nutrient holding capacity. However, community behaviour change
programs can support these multiple beneficial outcomes, particularly where the advocated change is relatively
simple and close to the target audiences’ existing practices.
Behaviour change programs have a number of interacting aspects influencing their design and delivery:


The reasons for, and benefits of, the current audience behaviour (McKenzie-Mohr and Smith, 1999)

 The audience’s real and perceived barriers to the desired behaviour, including the infrastructure, skills and
knowledge required to make the change (McKenzie-Mohr and Smith, 1999).
 The values and social influences of individuals within the target audience and the cultural norms in the wider
society (Rogers, 2003)
 The resources of the ‘change agents’ or the managers and promoters of behaviour change programs (Rogers,
2003).
The following methodology details how SERCUL addressed these design principles to deliver the Fertilise Wise™
strategy employed.
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Methodology
SERCUL trialed an innovative approach combining an understanding of innovation theory, social marketing,
infrastructure needs (products, distributors), education, and incentives to deliver a meaningful change in household
fertiliser use efficiency and nutrient management for the target group.
The Diffusions of Innovations theory (Rogers, 2003) takes a radically different approach to most other theories of
change. Instead of focusing on persuading individuals to change, it sees change as being primarily about the
evolution or “reinvention” of products and behaviours so they become better fits for the needs of individuals and
groups (Robinson, 2009).
Innovation theory was used as means to segment the target audience and assess which adopter groups (Figure 2)
were likely to be the most cost effective to target to achieve significant outcomes within the project constraints.
Figure 2: Diffusion of Innovations model illustrating the relative speed of adoption of new innovations (Rogers, 2003 and
adapted by Robinson, 2009)

Many people like having gardens. Gardening is something of a cultural institution in Perth and gardens grown on the
impoverished soils of the Swan Coastal Plain, particularly food gardens, usually require fertiliser to be healthy.
Therefore, SERCUL started with the assumptions that most people establishing a home in the study area will have
gardens and will use fertiliser.
The program used an iterative approach to methods based on the interaction of the market research (understanding
the target audience), product suitability (assessment, endorsement and distribution), and program promotion
(education, incentives, prompts).
Figure 3: Iterative development of the program methods
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Market research
The Community Based Social Marketing method (McKenzie-Mohr and Smith, 1999) was used to identify the target
audience current fertiliser behaviours and perceived barriers to the advocated change. A pre-intervention survey
(Appendix 3) for householders was adapted from, and closely resembled, the WA Department of Water Gardening
Practices Survey (Kitsios and Kelsey, 2008). The Gardening Practices Survey had been successfully used, and was
considered satisfactorily free of construct and content errors (Sirkin, 1999) for SERCUL’s purpose. The Gardening
Practices Survey also provided a larger sample size for comparison with this smaller group, and potentially provided
a means to directly compare the nutrient contributions of pre and post intervention practices of the target audience.
The Gardening Practices Survey was modified to include two questions regarding the benefits of current fertiliser use
and the perceived barriers to using a stabilised organic fertiliser product to provide information.
The survey was distributed prior to any SERCUL interventions, using a postal address list provided by the City of
Armadale, to householders who had purchased blocks of land in one of the four estates, many of whom were yet to
build, or take up residence. The survey was therefore sent to their ‘old’ address. Investment company names were
removed from the postal list, and private names with multiple properties were sent just one survey.
Product suitability
The Fertilise Wise™ logo was designed to provide consumers with easy recognition of ‘environmentally friendly’
fertiliser products, with the credibility of a published criteria, and assurance that scientific rigor was being applied in
the assessment. The SERCUL Fertilise Wise™ criteria is based on a risk analysis of the raw materials in the fertiliser
product and the manufacturers recommended use and application rates given on the label. SERCUL assessed the
suitability of fertiliser products considered to be safe for human use, effective for healthy and nutritious plants, and
responsible regarding environmental protection, according to a published endorsement criteria (Appendix 1). A
number of steps were required in this process:
 Design of a criteria and assessment protocols to evaluate the characteristics and suitability of fertiliser products –
risk assessment (Appendix 1 – Fertilise Wise™ Endorsement Criteria and Appendix 2 – Fertilise Wise™ Product
Testing Statement).
 Identification of fertiliser product(s) that would satisfy the criteria and assist in meeting the project aims.
 The development of a procedure (legal framework) for endorsing fertiliser product(s) (Fertilise Wise™ Licencing
Agreement).
 Consistent supply of the endorsed product(s) to satisfy market demand.
 Product availability at convenient retail outlets used by the target audience.
 Positioning of the product within the store where it is likely to be recognised by consumers, and recommended
by staff.
SERCUL promoted the location of participating garden centres directly to each occupied household in the new
estates within the North Forrestdale First Stage (Central) Structure Plan area.
Program promotion
SERCUL focused on alleviating householders perceived barriers and risks to adopting the advocated fertiliser
products and behaviours, whilst drawing reference to the need to protect local wetlands and waterways from
irresponsible fertiliser use. Communication and promotion focused on the following principles:


Make the new behaviour convenient, addressing and alleviating potential barriers as much as possible.



Reduce the risks of trying a new behaviour by providing free fertiliser samples.



Providing prompts to remind the target audience of the behaviour(s) being promoted.
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Promote messages of the environmental risk inherent in current behaviours, and benefits of the new behaviour.

SERCUL used multiple and varied contact types to communicate with the target audience. Appendix 4 details the
sequence and dates the strategies were implemented. A range of initiatives were used to raise awareness about the
North Forrestdale Community Education Program Fertilise Wise™ Strategy and to encourage engagement with the
project aims and activities including:


Incentives (free fertiliser)



Information (pamphlets, postcard, outdoor displays, website, land developer newsletter, letters)



Communication (media, mail, direct)



Direct household marketing (hand delivered postcard, Council mail, SERCUL mail)



Mass media (local and state papers, state TV, state radio)



Community events (BBQ’s in the park, new residents nights, school fairs, school education days)



Prompts (roadside signs, bin stickers, promotional items - stickers, balloons, stubby holders, drink bottles, calico
bags, fridge magnets)

Postcards and web survey
Initially, glossy A5 double sided postcards (Appendix 5) were hand delivered by volunteers (Curtin Volunteers) to all
households that appeared to be occupied, inviting residents to a SERCUL website to complete a short survey to
receive a voucher for a 10kg bag ($30 retail) of Fertilise Wise™ endorsed fertiliser. Respondents were then mailed
vouchers from SERCUL in an information pack, containing basic advice on fertiliser use and lawn and garden care
that minimises risks of environmental contamination, a Fertilise Wise™ bin sticker and a fridge magnet.
Respondents on the website were given the option of setting personal goals. Basic demographic and garden
practices data were also collected for comparison to the pre-intervention survey. A telephone number was also
given if respondents preferred to receive a postal version of the web survey.
Direct mail contact with households was based on address lists provided by the City of Armadale, generated from
household waste bin orders. When household bins were ordered from the Council it was assumed that the
residence was now occupied. Contact that was made directly via postal mail were:


Direct mail pre intervention baseline survey (Appendix 3) with one $200 dinner voucher prize drawn from
respondents.



Direct mail offer with a free fertiliser voucher.



Direct mail offer to attend a community BBQ with personalised gardening advice, and free fertiliser and
promotional materials.



Direct mail post intervention evaluation survey (Appendix 6) with one $1000 cash prize drawn from the
respondents.

Community events were also held over the study period and were often multi-faceted. For example, the community
BBQ’s brought SERCUL staff into direct contact with residents to raise awareness about the project and SERCUL aims,
provide information and personalised gardening advice for householders. Incentives were also provided in the form
of free fertiliser, and resident feedback and information was used in the evaluation of the projects effectiveness.
Prompts were an important part of the strategy to remind people to be Fertilise Wise™. Six roadside signs
measuring 600mm x 450mm on timber stands facing both directions of the street (see Appendix 7) were placed at
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entry and exit points of the four estates. Promotional packs were also given out at community events containing a
variety of Fertilise Wise™ prompts.
Data analysis
Data was analysed in the Statistical Package for Social Scientists (SPSS). Data was primarily analysed for frequency
due to relatively small sample sizes, low response rates and non-normal distributions. Appendix 8 details the analysis
rules for generating the future purchasing intentions table.
Water Quality Monitoring
As part of the Community Education Program – Nutrient Management North Forrestdale study, water quality
monitoring was conducted in four constructed water bodies connected to the multiple use corridors being
constructed according to the living streams concepts guiding the estate designs. While transient measures of water
quality parameters of land undergoing development can indicate short term impacts, the stormwater quality
resulting from the major design innovations and management techniques from largely stable completed systems are
more likely to reflect householder practices. Early in the subdivision and settlement of land for new housing estates,
when major earthworks and construction activities are occurring, the contamination of stormwater can be strongly
influenced by the movement of sediments from lot and house construction sites and installation of infrastructure.
Therefore the City of Armadale through its administration of DCP No.3 is preparing Sampling and Analysis Plans to
monitor water quality at Structure Plan area level for all major stages of urban residential development including the
subject North Forrestdale First Stage (Central) Structure Plan area. The Department of Water prefers
implementation of the City’s DCP No.3 water quality monitoring project to commence when the land development
process and residential occupancy is reasonably advanced (approximately 80%). Operating water quality parameters
can then be measured when urban water management systems have been fully installed and bedded down after the
initial post construction maintenance period and are operating under stable conditions approximating their normal
long term operating conditions, rather than in earlier development phases.
The Community Education Program water quality monitoring occurred from August 2008 to May 2010 with water
sampled eight times from three sites in Harrisdale and one in Piara Waters as indicated in Table 1 and Figure 4.
Table 1: List and description of water quality sampling sites
Site no.
NF01

Development
Arion Lake

Location
Cnr. Northerly Drive and
Willoughby

Easting
398221.514

Northing
6446016.563

NF02

Newhaven Lake

398107.223

6445742.205

NF03

Heron Park Lake

398909.108

6445630.786

NF04

Vertu Lake

Cnr. Mansfield Way and
Bluestone LP
Cnr. Shelduck Bend and
Splendid Gardens
In front of information house
(Casula St.)

399385.267

6446102.132

Figure 4: Map showing North Forrestdale water quality sampling sites for 2008/2009
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Water at each of the sites was measured in situ for physical properties (dissolved oxygen, pH, conductivity and
temperature) and samples were collected and analysed for nutrients – total nitrogen (TN), total phosphorus (TP),
soluble reactive phosphorus (SRP), nitrogen as ammonia (NH3-N), total oxidised nitrogen (NOx) and dissolved
organic nitrogen (DOrgN) and Total suspended solids (TSS). The full methods of the water quality monitoring are in
Appendix 9 - Water quality in four constructed lakes in Harrisdale and Piara Waters Report 2008-2010.
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Results
Results presented here are generated from the pre and post intervention surveys, website visits, fertiliser product
testing and distribution of free fertiliser bags.
Table 2 reports the stated advantages to current fertiliser use, and anticipated barriers to using a stabilised organic
fertiliser, by respondents to the pre intervention survey.
Table 2: Benefit and barrier responses from pre intervention survey
Advantages of current
fertiliser

Number of responses in
survey

Barriers to using a stabilised
organic product

Number of responses
in survey

Effectiveness

19

Cost

11

Ease of application

16

None

8

Cost

6

Smell

8

Availability

5

Don’t know

8

Environmental protection

5

Effectiveness

7

Long lasting

4

Appearance

5

Clean/low odour

4

Application ease

5

Concentrated

3

Child and pet friendly

4

No fertiliser need

2

Availability

4

Not sure

2

Weed introduction

2

Child safe

1

No fertiliser need

1

Environmental concerns

1

Don’t want any advice

1

Fertilisers were assessed using SERCUL’s Fertilise Wise™ Endorsement Criteria (Appendix 1) to establish if there were
any suitable products to promote to householders as an alternative to their current fertiliser. No commonly
available fertiliser product assessed sufficiently met the endorsement criteria. Please refer to Appendix 10: Common
Fertiliser Leachate Rates, for the initial product assessments according to stated recommended application rates and
bag contents. This led to further scientific testing of products to determine their suitability. Three commonly used
fertilisers (DoW, 2010), one newly developed fertiliser not yet in the market place, and a control soil substrate were
tested according to the Fertilise Wise™ Product Testing Statement (Appendix 2) and the manufacturers
recommended application rates. Figures 5-8 show the leached concentrations of phosphorus and nitrogen from the
four fertilisers tested.
Figure 5: Leached concentrations of phosphorus (as Filterable Reactive Phosphorus)
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Figure 6: Leached concentrations of phosphorus (as Total Dissolved Phosphorus)

Figure 7: Leached concentrations of nitrogen (as Total Dissolved Nitrogen)

Figure 8: Leached concentrations of nitrogen (as Nitrate)
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These tests confirmed that the newly developed fertiliser, the Shades of Green products, fulfilled the low risk for
leached nutrient requirements for Fertilise Wise™ endorsement. Subsequent benchmarking against the remaining
Fertilise Wise™ criteria confirmed the product range met all the criteria required for Fertilise Wise™ endorsement.
Distribution
Two of the four local garden centres approached agreed to stock the Fertilise Wise™ endorsed product (Canning’s
Trademart and Forrestdale Garden Centre), and act as distribution agents for vouchers issued to householders by
SERCUL, redeemable for the free 10kg bag of endorsed fertiliser funded by SERCUL.
Householder Interventions
The interventions were then implemented and Table 3 reveals the varied response rates:





The number of households that responded to the pre and post intervention surveys and the direct mailed
fertiliser voucher, reflect the relative percentage of Innovators and Early Adopters in the Diffusion of
Innovations model (16%).
The postcard that was letterbox dropped to every household in the estate was the least successful
intervention with a 6.9% response rate.
The direct fertiliser voucher intervention had a 16% response rate.
The BBQ’s had the lowest response rate (6.1%) but generated considerable positive feedback (refer to
Appendix 11).

Table 3: Response rate to interventions
Intervention

Date

Distribution*

Method

Response

Pre intervention survey
A5 Postcard /web survey
Direct fertiliser voucher
BBQ invitation and fertiliser giveaway
Post intervention survey

March 2008
May 2009
December 2009
April 2010
May 2010

424
464
961
1259
1286

Postal
Hand delivery
Postal
Postal
Postal

66
32
155
77
205

Response
rate
15.5%
6.9%
16.1%
6.1%
15.9%

*Total number of occupied households contacted in Heron Park, Vertu, Arion and Newhaven at the time of the intervention.
Table 4 illustrates the frequency of householders responding to the various interventions. The interventions are
listed in chronological order, and represent the percentage of those whom responded to the preceding intervention,
whom also responded to the latter intervention. Table 4 shows that participation at one event is not a good
indicator of future participation in other events.
Table 4: Frequency and percentage of householders that responded to an intervention having responded to a
previous intervention
Pre intervention
survey

Pre intervention
survey
A5 Postcard/Web
survey
Direct fertiliser
voucher
BBQ and fertiliser
giveaway
Post intervention
survey

A5
Postcard/Web
survey
29
7.58%

Direct fertiliser
voucher
155
25.76%

BBQ and
fertiliser
giveaway
77
15.15%

Post
intervention
survey
205
25.76%

44.83%

10.34%

24.14%

13.59%

21.94%

N
66

66

29

5

155

17

13

77

10

3

21

205

17

7

34

42.86%
33
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Table 5 shows the attributes of the respondents to the pre and post intervention surveys. The results indicate that
the majority of the houses were stand alone and were owner occupied on an average sized block. The majority of
the respondents cared for their own lawn and garden so were responsible for applying fertilisers. Over 80% of them
had recently used fertiliser in the post intervention while only 50% had used fertiliser in the pre intervention survey.
Only very low numbers of households were composting in both surveys.
Table 5: Attributes of respondents to the pre and post intervention surveys
N
Valid

%

Mean

Median

Minimum

Maximum

Survey response rate

205

15.3

Stand alone house (%)

205

98.5

Block size (m2)

201

577.11

600.00

220

789

Home ownership (%)

205

Occupation length (months)
Main dwelling (% of block size)

205

13.20

12.00

0

36

202

57.96

60.00

5

90

Lawn (% of block size)

202

13.82

10.00

0

50

Gardens (% of block size)

202

8.10

7.00

0

50

Native plants (%)

193

51.26

50.00

0

100

Perennial plants (%)

174

90.97

100.00

0

100

Low water plants (%)

195

73.66

80.00

0

100

Lawn carer – self (%)

201

78.1

Garden carer – self (%)

200

98

Garden waste composted (%)

203

18.7

Lawn clippings composted (%)

203

3.9

Recent fertiliser use (%)

203

83.3

Survey response rate

66

15.6

Stand alone house (%)

65

98.4

Block size (m2)

66

600.88

600.00

350

800

Home ownership (%)

66

Dwelling size (% of block size)

64

53.86

50.00

30

89

Lawn area (% of block size)

64

12.98

10.00

0

40

Garden area (% of block size)

64

10.00

10.00

0

30

Native plants (%)

64

47.02

50.00

0

100

Perennial plants (%)

59

87.24

100.00

0

100

Low water plants (%)

60

64.90

70.00

0

100

Lawn carer – self (%)

65

70.8

Garden carer – self (%)

65

93.8

Garden waste composted (%)

63
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Lawn clippings composted (%)

64

3.1

Recent fertiliser use (%)

63

49.2

Post Intervention Survey

96.1

Pre Intervention Survey

83.3

Table 6 reveals that people moved into their homes at different times and thus did not participate in some of the
interventions. 10.7% of the people occupied their premises prior to the beginning of the interventions thus would
theoretically have been exposed to all interventions undertaken. More than 26% of people occupied their new
house in the last six months of the interventions thus could only participate in the direct mail voucher and/or the
community BBQ’s and post intervention survey.
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Table 6: Household occupation length and corresponding Fertilise Wise™ activities (N=205)
Time period from end of
interventions

Type of intervention

0 to 2 months

BBQ’s and post intervention
survey
Direct mail voucher
Letter box postcard
Pre intervention survey

3 to 6 months
7 to 12 months
13 to 25 months
More than 25 months

Percentage of households
occupied (compared to final
mail out)
7.3% (100)
19% (92.6)
31.2% (73.6)
31.7% (42.4)
10.7%

Nearly 1300 households from North Forrestdale First Stage (Central) Structure Plan had the opportunity to try out
free fertiliser. They had two opportunities to receive a voucher for fertiliser through the postcard intervention and
the direct mailed voucher. They also could get a bag of free fertiliser by attending the BBQ’s. Table 7 shows that
over 16% of households received a free bag of fertiliser through responding to one of the interventions. There were
a small number of households that received more than one bag.
Table 7: Number of households that received free fertiliser
Number of households that received free fertiliser
Potential number
1299

%

1 bag
2 bags
3 bags

176
36
2

13.5
2.8
0.2

Total households
Total bags

214
254

16.5

During the post intervention survey respondents were asked if they had responded to the free fertiliser offers. Table
8 reveals that 128 households said they did not get their bag of free fertiliser, 11 were unsure and 63 said they had
received a free bag of fertiliser. They were also asked if they would purchase Fertilise Wise™ fertilisers in the future.
Interestingly, 61% of the people who did not take up the free fertiliser offer said they would purchase a Fertilise
Wise™ fertiliser in the future. 83% of the respondents who did get a free fertiliser bag said that they would purchase
a Fertilise Wise™ fertiliser in the future.
Table 8: Self reported frequency of response to free fertiliser offers and future Fertilise Wise™ fertiliser
purchase intentions

Response to free fertiliser offer

Intention to purchase Fertilise Wise™ endorsed products in
the future

Total

Did not respond

No

Unsure

Yes

1137

0

1

0

1138

No

1

2

47 (37%)

78 (61%)

128

Unsure

0

0

1

10

11

0

1

10 (16%)

52 (83%)

63

1138

3

59

140

1340

Did not respond to survey

Yes

The above responses were further analysed to predict purchasing intentions of the respondents by their response to
the survey questions (positive answers), attendance at events, purchasing patterns, and response to fertiliser offers.
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Table 9 reveals that only 7.5% were considered certain to purchase fertiliser but over 60% were considered likely or
possible. There were 30.5% of respondents considered doubtful or not likely to purchase a Fertilise Wise™ endorsed
fertiliser in the future.
Table 9: Predicted likelihood to purchase and use Fertilise Wise™ endorsed products and behaviours (N=200)
Frequency

Percent

Cumulative
Percent

Considered certain

15

7.5

7.5

Considered likely

62

31

38.5

Possibly

62

31

69.5

Doubtful

58

29

98.5

Not likely

3

1.5

100.0

Table 10 gives the reasons why people did, and did not, respond to the free fertiliser offers. Those who responded to
the offer did so to try the fertiliser (10.2%), for economic (6.1%) and environmental (6.8%) reasons. The responses
as to why they did not respond to the offer included 29.3% not aware of the offer, 19.7% of people lacked time to
take up the offer and another 21.1% forgot. Thus potentially there are 70% of people that would have liked to take
up the offer but circumstances meant they couldn’t. Only 2.7% were not interested.
Table 10: Reasons why householders did or did not respond to fertiliser offer (N=147)
Response category

Frequency

Percent

Cumulative Percent

Economic

9

6.1

6.1

Environmental

10

6.8

12.9

Test effectiveness

15

10.2

23.1

Lack of Time

29

19.7

42.9

Not interested

4

2.7

45.6

Forgot

31

21.1

66.7

Not aware of offer

43

29.3

95.9

No need for fertiliser

6

4.1

100.0

Did respond to offer

Did not respond to offer

Respondents to the post intervention survey were also asked if they had any suggestions to improve the campaign.
Table 11 shows that providing general information (37.3%), printed information (31.1%) and free fertiliser (24.8%)
were the most commonly suggested improvements. Holding community BBQ’s, workshops and going door to door
were also suggested.
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Table 11: Suggestions to improve the North Forrestdale Community Education Program Fertilise Wise™ Strategy
Survey respondents suggestions to improve the uptake of Fertilise Wise™ behaviours (N=161)
Suggestion

Frequency

Percent

General information

60

37.3

Printed information

50

31.1

Free fertiliser

40

24.8

Community BBQ’s

15

9.3

Workshops

12

7.5

Door to door

7

4.3

Website

6

3.7

Rates discounts for good practice

6

3.7

Personalised advice

5

3.1

Free mulch

4

2.5

Encourage native gardens

3

1.9

Local paper

2

1.2

Fertilise Wise™ bin stickers

2

1.2

Train local landscapers

1

<1

Astroturf discounts

1

<1

Worm farms/compost

1

<1

TV Gardening exposure

1

<1

Demonstration gardens

1

<1

Government regulation

1

<1

Water Quality Monitoring
The water quality monitoring data revealed that:

Water quality varied spatially throughout the lakes.


pH concentrations were below the ANZECC range on more than two thirds (78.1%) of the sampling occasions.



Dissolved oxygen concentrations were below the ANZECC range on 20 out of 32 of the samples taken (62.5%).



Conductivity was within the acceptable range on most sampling occasions (90.6%).



Almost half (46.9%) of the samples had total suspended solids concentrations above the interim guideline.



Half of the samples (50%) had total nitrogen (TN) concentrations above the ANZECC trigger value. TN
concentrations recorded at Heron Park Lake (site 3) and Vertu Lake (site 4) were always above the trigger
value.



More than half (56.3%) of the samples had concentrations of total phosphorus (TP) above the ANZECC trigger
value. TP concentrations recorded at Heron Park Lake (site 3) and Vertu Lake (site 4) were always above the
trigger value.

The full results of the water quality monitoring are in Appendix 9 - Water quality in four constructed lakes in
Harrisdale and Piara Waters Report 2008-2010.
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Discussion
Choosing the behaviour change approach
The general sources of nutrients in stormwater are from fertilisers, soil erosion, detergents, sewerage, plant matter,
animal wastes, organic wastes and vehicle exhausts (EIA, 2003). Excessive amounts of nutrients can result in
eutrophication, contributing to excessive plant and algae growth, increases in nuisance insect numbers and
unbalanced aquatic ecosystems. As the Swan-Canning catchment has become increasingly urbanised there has been
a corresponding increase in nutrients found in waterways from these areas (Barber et al, 1996; Appleyard, 1995) and
household garden fertiliser is likely to be the major residential nutrient input (Tampa Bay Estuary Program, 2008;
Nielsen and Smith, 2005; Erickson et al, 2001; Gerritse, 1999, Sharma et al, 1996). Given the project constraints, and
assumptions that people will have gardens and will use fertiliser, the principle of fertiliser product substitution was
considered achievable, whereas the promotion of broadscale household composting, whilst desirable for a variety of
environmental outcomes, was not.
Aiming for complex and multiple behaviour changes can be problematic, and can be illustrated by the example of
household composting. Encouraging the use of household compost for garden fertiliser is highly desirable from an
environmentally sustainable behaviours perspective. However, composting implies several assumed or acquired
skills, adequate time, space and infrastructure, and acceptance of handling kitchen and garden wastes. A
bombardment of different compost recipes and techniques are also easily available, to confuse, and compete with
the intended message being targeted to the audience. Composting requires the sourcing, and careful blending, of
suitable materials (assuming they are known), and the space, or vessel, to make compost free from vermin.
Knowledge and skills are then required to actually produce compost suitable for use on lawns and gardens.
Therefore whilst composting household organic waste may be a more sustainable and desirable option for
transforming gardening practices, it is also vastly more difficult to promote and achieve.
Understanding available project resources is an important part of the design process. We may wish to manufacture
and launch our own product line, and market the products by face-to-face contact going door-to-door. However,
cost, expertise, and time are all important factors in a behaviour change project design i.e. who can be reached,
using what method, and at what cost, over what time? Collaborations allow SERCUL to extend their research,
resources and appeal and access to different audiences. SERCUL’s experience collaborating with existing product
suppliers has yielded important research and development outcomes, with both commercial and academic value.
The collaborations work best when they are challenging, but operate within the boundaries of the ethics,
constitutional rules and capability of the organisations involved. In essence, a shared vision is created and delivered
with mutually beneficial outcomes (i.e. academic, environmental, and commercial).
Community behaviour change programs, while voluntary, can offer greater flexibility of approach(es) to the target
audience(s) and deliver multiple beneficial outcomes when compared to legislation. Behaviour change programs are
cross-disciplinary and usually cross-organisational and, ultimately, success rests with the willing and committed
participation of householders. Serious attempts to address householder behaviour are likely to require
collaborations to create infrastructure that supports the transition to environmental sustainable behaviours.
Behaviour change programs require a significant level of effort and resources from those who implement them, and
time and commitment from the participants. The choice of the changes advocated should not be trivial. A series of
small, almost unperceivable, changes to thoroughly unsustainable practices in order to achieve a semblance of
sustainable development may be counter-productive. There is a strong argument that the small changes, easily
incorporated into our current lifestyles, encourage us to believe that sustainability will be achieved by simply
changing our light bulbs; rather than fundamental examination, and change, to the way we interact with the planet
that currently sustains us (Crompton, 2008). In this instance SERCUL felt that by collaborating with other
organisations they could make a significant contribution to the improvement of household nutrient management, by
endorsing and promoting best practice household fertiliser products.
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Essentially, in analogy, there is an enormous difference between convincing people to switch the brand of car they
drive, compared to convincing people to ride a bike, or use public transport, instead of driving their car. In some
circumstances only the most disruptive change is worth pursing to achieve a significant task outcome. In this
instance it was felt that fertilising was often necessary, and a change of product could deliver a significant change,
whilst achieving the required environmental outcomes.
Providing information to encourage household behaviour change is important, but is rarely enough alone for change
to occur (McKenzie-Mohr and Smith, 1999). Concisely providing the information, infrastructure, and interventions
that directly address the target audience’s barriers to the advocated change, and reducing the benefits obtained
from their current behaviour, are crucial to the success of a behaviour change program (McKenzie-Mohr and Smith,
1999). Competition for people’s time is high, and interventions need to be informed by thorough research of the
target audiences needs and behaviours. Understanding the target audiences’ undesirable behaviours and real and
perceived barriers to the change being advocated is essential, and takes research (McKenzie-Mohr and Smith, 1999).
The change(s) advocated must be as clear and as simple as possible. Identifying target audience needs and providing
the infrastructure for behaviour change is important but only makes the choice available to consumers, and does not
guarantee any behaviour change. The marketing and behaviour change approach taken to encourage the target
audience to use the Fertilise Wise™ endorsed fertiliser product(s) is a separate but equally important component of
SERCUL’s program. Information, infrastructure and interventions all have their place, and must be in place for a
behaviour change program to have a reasonable chance of success.
The communication strategy was based around two basic principles. Firstly, to be very clear and consistent with
exactly what behaviours were promoted, or endorsed. Secondly, messages given to the target audience were to be
clear and simple (McKenzie-Mohr and Smith, 1999). Gardening is probably equal parts science, art and mystery and
certainly site-specific. It was felt that broad statements, without instruction, about the need to improve fertiliser
practices would often be too difficult for the general public to use practically. Further, providing information and
improving awareness amongst the target audience often does not address the target audience’s perceived barriers
to the change we desire, or challenge the benefits of their current behaviour (McKenzie-Mohr and Smith, 1999).
A negative campaign to shame irresponsible household fertiliser users was not considered to be a sufficient
motivating force for the majority of the target audience (McKenzie-Mohr and Smith, 1999), particularly because
community norms for responsible fertiliser use are not yet well established. Therefore the Innovators and Early
adopters of new behaviours (see Figure 2), in this instance fertiliser products and practices, were targeted in this
program with an incentives approach. It was considered that if the initial approach was successful, further work
could focus on how to speed the natural adoption of new behaviours amongst the larger Early and Late Majority
groups.
The question then became what type of fertiliser products and practices would SERCUL endorse? Pre-intervention
survey results collected from the target householders indicated which characteristics of fertiliser products were
important to them i.e. concentrated and compact, convenient to purchase and apply, effective, relatively
inexpensive and minimal smell (refer to Table 2). An essential program aim was that the type of fertiliser used
represented low risk to nutrient contamination of waterways (i.e. minimal nutrient leaching properties), and
preferably contained amendments to improve the nutrient holding capacity of the soil.
Further, it was initially speculated, and later confirmed by research (Hughes et al, 2009), that most people were
likely to be purchasing fertiliser locally and many people were entering garden centres with the intention of
purchasing ‘environmentally friendly’ fertiliser products, but were unable to identify them.
However, there was no evidence based standard or accreditation for low environmental risk, high quality fertiliser
products. It was not sufficient to simply advocate and publicise a desire for consumers to use ‘environmentally
friendly’ fertiliser products, when it was very difficult to identify which products actually were. Several best practice
principles needed to be resolved. What is an environmentally friendly fertiliser product? How does one identify an
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environmentally friendly fertiliser product? Can, for instance, current fertiliser products justify the marketing ‘river
friendly’ if they contain no phosphorus but readily leach nitrogen (see Figure 7).
SERCUL chose the use of the Fertilise Wise™ logo to endorse ‘effective and responsible’ fertiliser products. SERCUL
already owned the trademark on this logo, and the brand had been used publicly to promote environmental best
management gardening practices over many years. The Fertilise Wise™logo and endorsement of a fertiliser product
was designed to provide consumers with a readily identifiable alternative to conventional highly water soluble
fertilisers. To be effective consumers need to be able to recognise the value of the endorsement, and choose to
purchase preferentially because of it. It was understood that endorsed products must be products that people
wanted to purchase repeatedly, because they worked effectively on plant growth and health, and were safe to use
over the long term. Use of the Fertilise Wise™ endorsed (refer to Appendix 1: Fertilise Wise™ Endorsement Criteria)
product is likely to reduce the leaching of nitrogen and phosphorus (Figures 5 – 8), improve the nutrient holding
capacity of the soil, and generally improve plant health and food quality.
Initially, no fertiliser products, that were available to the public at the time (refer to Appendix 10), were likely to
have met the Fertilise Wise™ endorsement criteria (Appendix 1). The Stocktech range of fertiliser products, at the
time only available to commercial operators and not yet released to the household market, were presented for
testing. Laboratory experiments confirmed that with minor changes (refer to Figure 5) to the product constituents
the Stocktech products were within acceptable Nitrogen and Phosphorus leaching limits (Figures 5 - 8) and met the
other Fertilise Wise™ criteria. SERCUL sought assurance that Stocktech had a sound and long-term business plan
that would allow for a product supply to meet potential householder demand, and developed the necessary legal
framework for Fertilise Wise™ endorsement. Distribution arrangements were made with the local garden centres
Canning’s Trademart and Forrestdale Garden Centre to stock the endorsed products for the duration of the project,
and supply bags of free fertiliser (pre paid by SERCUL) to householders who presented with a SERCUL voucher.
Availability of the endorsed product to consumers was considered a crucial factor. Four garden centres in a 5km
radius of the study area were contacted and visited regarding a distribution arrangement for the new product. An
agreement was sought from the retail outlets to stock the endorsed product for at least the duration of the research
(two years).
Project nutrient education outcomes
SERCUL considers that they have substantially delivered on the intended program objectives outlined in the
Community Education Program - Nutrient Management North Forrestdale contract documentation. Specifically;


The program was highly successful in so far as being able to identify an appropriate criteria and scientific
testing procedures for assessing suitable fertiliser project for public promotion, considered effective for
gardening, yet representing a low risk to environmental pollution. This was particularly important because
many fertiliser manufacturers were making claims that their products were ‘river friendly’, ‘environmentally
friendly’ and the like, sometimes based on a single feature such as low, or no, phosphorus, or no discernable
evidence whatsoever (refer to Figure 5).



The program was successful in developing an infrastructure for behaviour change. That is, identifying
fertiliser products through scientific means that meets the householders needs and project aims, and
establishing relationships with, and promoting, local outlets to collect and purchase the product.



The program was successful at raising broad householder awareness about nutrient contamination of
waterways from inappropriate fertiliser use, and providing specific advice to many residents regarding their
individual needs.



The program was successful in supplying approximately 16% of all households occupied in the North
Forrestdale First Stage (Central) Structure Plan area with a free 10kg bag of Fertilise Wise™ endorsed
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fertiliser. Further, 70% of evaluation respondents replied they intended to buy Fertilise Wise™ products in
the future, and 29% were unsure. Two thirds had not received free fertiliser.


The program was successful in generating positive feedback from dozens of households (Appendix 11 –
Householder Comments from Post Intervention Survey) regarding the North Forrestdale Community
Education Program Fertilise Wise™ Strategy and involvement of their local Council.



The program was successful in establishing a future direction for research and project delivery in order to
speed the adoption of new fertiliser practices.



The program was successful in addressing the stated barriers of the Innovator and Early Adopter group that
a fertiliser product be convenient to purchase and use, have low odour, be easily recognisable, value for
money and effective in the home garden situation.



The program partially achieved its aims in so much as we were able to substantially reach our target
audience of Innovators and Early Adopters (see Figure 2) and set an excellent foundation on which to
continue an education and behaviour change campaign. However, the penetration into other adopter
groups representing approximately 85% of the target audience may have been minimal, and requires further
investigation.

The post intervention evaluation survey revealed the following:


Most people are using fertiliser and doing their own gardening and lawn care.



The choice not to focus on compost making was well founded.



The Fertilise Wise™ logo is readily recognised as an environmental initiative.



Significant progress has been made in embedding the buy Fertilise Wise™ message amongst the Innovators
and Early Adopters.



Direct mail and roadside signs are effective prompts.



The suggestions people made to improve the program are virtually identical to the priority interventions that
were undertaken (bearing in mind these comments are from the Innovator and Early Adopter group that
were targeted). Many comments are likely to have come from households newly established in the area and
were not present for much of the program.



Persistence is likely to increase the uptake of free fertiliser offers. Feedback on the effectiveness of the
Fertilise Wise™ endorsed product was very positive, assisting to embed and diffuse the new fertiliser use
behaviour.



The website does not appear a particularly effective contact strategy with this group. Perhaps the
inconvenience of accessing the website to complete a survey was too great. Alternatively, competition from
junk mail due to the delivery of the postcards on the weekend prior to Mother’s Day may have been too
great.



The effectiveness of the strategy employed was negatively influenced by the lag period between creation of
titles (subdivisional lot creation) and built form (housing occupancy) in relation to the project’s duration.

Water Quality Monitoring
From a human use perspective waterways in urban catchments are generally not a source of drinking water, but are
likely to be accessed by the public. Importantly, water draining from urban catchments contributes to the water
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quality in local wetlands and waterways, and ultimately the Swan-Canning River systems. Therefore, this report
makes a comparison of the results obtained with the Australian and New Zealand guidelines for fresh water quality
(ANZECC 2000), specifically wetland trigger values. The urban water management strategies, guidelines and plans
approved by the Department of Water set a best practice design objective rather specific performance targets such
as used in this project. In future benchmarks for water quality will be established in the North Forrestdale
development area and the best practice design objectives approved by the Department of Water will be assessed
against these benchmarks.
The series of snapshot water quality samples from constructed water bodies located in Figure 4 do not provide
information that is meaningful in respect to evaluating the behaviour change education project. Given the known
historical nutrient contamination and current housing estate construction and development, the householder
nutrient contribution is likely to be negligible and very difficult to quantify in the short term. Results from the
constructed lakes do however indicate that elevated levels of total suspended solids in particular, and associated
contaminants, are of concern. Further investigation is warranted regarding current housing development practices
that impact on water quality and wetland and waterway values, particularly as they occur prior to the establishment
of baseline water quality data.
Once the physical features of the stormwater management system have stabilised and the baseline for nutrients is
established it may be possible to use water quality monitoring as part of an assessment of behaviour change.
However, this will only be possible when all other water quality influencing factors are known and can be measured
or controlled.
Challenges
The North Forrestdale Stage 1 Central Structure Plan has developed at a higher rate than previously predicted by the
City of Armadale but the lag in occupation of new developments (largely due to the housing construction process)
made it difficult to include all residents in all activities. Also, when moving into a new house, garden fertiliser
products may not be the first priority of many people. However, changing habits (i.e. new routines in a new place) is
a critical time to try and embed change, new habits and social norms. Inevitably the Global Financial Crisis was a
factor because the rate of new householders moving into the area was slowed.
It would have been desirable to have more personal contact with residents. This is inevitably hampered by funds
and resources and the slow development of the estates. However, this would have allowed SERCUL to reach
householders less inclined to participate in direct mail offers and community events.
Inconsistencies also arose with the resident bin lists supplied by the City of Armadale, used by SERCUL as direct
mailing lists. When a resident orders waste and recycle bins from the Council, SERCUL assumes the residence is now
occupied. Initial residential addresses are created by the land development company and can later differ from the
final house number, or street address at the occupied residence. More care will be made of using mailing lists in
this way as the changing addresses created analytical difficulties and confusion regarding particular householders’
participation in the project.
Self reported behaviour can be unreliable and although SERCUL tried to account for over-reporting of positive
behaviour with our coding system, some inherent weaknesses with the approach remain. It would be desirable to
have more direct contact with residents.
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Recommendations
The following activities are recommended by SERCUL to continue to embed the fertiliser efficiency messages and
behaviours in the Harrisdale and Piara Waters households, and continue to develop community pride in households
of North Forrestdale First Stage (Central) Structure Plan and subsequent stages of development in Harrisdale and
Piara Waters;


Demonstrate leadership. Ensure that the best fertiliser practices as utilised by the City of Armadale,
reported in the Annual Nutrient Survey for Local Government Authorities Report (SERCUL, 2010), are
promoted to the general public.



Continue to advertise, promote and embed best management fertiliser practices by methods such as using
the Fertilise Wise™ logo (with permission from SERCUL), distributing printed materials and providing web
resources.



Continue advocating best fertilising practices and the principle of substitution, encouraging householders to
use fertiliser products meeting endorsed standards such as under Fertilise Wise™.



Continue with promotions such as free fertiliser offers to reduce the risk of trying a new product.



Continue with household communications such as direct mail, community events and offers of personalised
gardening advice.



Consider use of other advertising such as prompts for development of social norms such as bin and bumper
stickers (i.e. Perth's first Fertilise Wise™ Community to develop a feeling of exclusivity and pride).



Undertake randomly stratified sampling of each housing estate (effective now that occupancy rates are
higher) i.e. randomly selected blocks, and conduct door to door purpose designed surveys to develop an
understanding of the preferences and barriers of the later adopter groups that SERCUL have largely not
reached with previous approaches, and give personalised gardening advice. Adapt the program according to
the survey results in order to speed the natural rate of adoption. Refer to Table 12 for the costing of this
recommendation.



The City provide a copy of the final report to the major developers in the area via the North Forrestdale
Planning Steering Group and seek comment from them, particularly regarding nutrient management in the
estate development and construction process.



Provide relevant fertiliser best management practice information to developers and/or landscaping
contractors and monitor those practices.



Results of this study suggest that simply delivering a free bag of fertiliser to every newly occupied household,
with an information pack, and periodic community events (BBQ’s) for personalised advice, could be met with
overwhelming success! Perhaps an idea worth testing. Refer to Table 12 for estimated costings of materials
(non-labour costs) for these recommendations.
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Table 12: Approximate material costs for implementing the recommendations with households
Activity
New resident pack

Community BBQ’s
(providing personalised
gardening advice)

Stratified random
sampling
Direct mail offers

Items and cost
10kg bag of fertiliser ($20 each
wholesale)
Information pack (stickers, balloons,
pamphlet information, bin sticker,
calico bag - $5/pack)
Catering ($3.50/head – high quality
sausages and organic fruit and
bread, juice, salad, tea, coffee, etc.)
Promotional/prompt items
$0.50/head (stickers, balloons,
fridge magnets, printed
information)
Approximately 200 households @
20 minutes per household plus
travel time
Approximately 2000 households @
$1/letter

Frequency
Delivered to doorstep after
ordering a new Council waste
or recycling bin.

Quarterly

Annually

As required
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