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1. 
Brief SUMMARY of the report including progress and achievements

The AVC project was a partnership between the North Central Catchment Management Authority, the Department of Primary Industries (DPI) and the Australian Landcare Management Systems (ALMS) group.    

The project was based on the recognition that delivery of EMS is more successful with the use of locally relevant production and environmental monitoring tools.  Also, there is a great deal of information/data collected by landholders and agencies, requiring more efficient ways to manage this information at the farm and catchment scale.

Major project achievements included delivery of a suite of 16 environmental and production monitoring tools made available (www.dpi.vic.gov.au/science/ems) and all of the stages of development to produce a working prototype of eFARMER.  This web-based system offers an exciting opportunity to provide spatial information to landholders to make them more aware of impacts beyond the farm.  It is also an innovative way to measure progress towards catchment targets, ultimately making CMA monitoring and reporting processes more effective.

Major recommendations regarding the future development and implementation of tools (monitoring and spatial information systems) for natural resource management are:

· Landholders will not collect environmental information for its own sake.  Benefits or incentives should be made available where data collection has a public benefit.

· Promote monitoring tools to nationally, emphasising that the tools can be used as stand-alone educational products

· Provide the monitoring tools web link to other State NRM agencies so they can use the tools into their own websites or provide weblinks to the DPI site

· DAFF needs to decide whether it will actively promote monitoring tools.  If so, and if demand is created, consideration needs to be given to funding their adaptation for different agro-climatic zones

· Provide additional support to Victoria to facilitate roll-out of spatial information management systems. Note that e-Farmer is now being trialed and evaluated across 4 CMA regions with land managers. Assuming it is successful, a partnership approach with Victoria would be useful to encourage its full development. DAFF would also then have better access to resource condition information

· Assess whether there is interest from other states for sharing spatial data and providing such to land managers. If so, then DAFF can provide useful input as to the considerations needed to develop such systems based on the guidelines developed in this project

2. 
INTRODUCTION

This project was built on a partnership between the North Central CMA, Victorian DPI and ALMS Ltd.  It consisted of 4 sub-projects - three components which focus on tools to assist in natural resource management and one component dealing with capturing market benefits/recognition for environmental attributes.  Sub-projects 1, 2 and 3 are closely related and form the basis of this final report.  Sub-project 4 ‘Benefit Capture’ is reported by ALMS (who were responsible for this component).  

Sub-projects 1 – 3 have developed tools (‘tools’ includes manuals, guides, reference materials, instruments and other decision support tools) to assist improving natural resource management. In particular, the project has focused on developing and making more accessible tools required to assist in the implementation and maintenance of EMS at the farm/property level in ways connected to natural resource management at the sub-catchment and catchment levels.

The underpinning philosophies or drivers for this research were that:

· There have been many forms of NRM monitoring tools developed in isolation around Australia,  with some environmental issues well covered (ie. Nutrients/fertiliser budgeting) and others not (such as biodiversity and water leakage/perenniality).

· Delivery of EMS is often more successful if the process includes delivery of locally relevant production and environmental monitoring tools.

· Monitoring tools could be made more useful and relevant if developed for agro-ecological zones and made available to all landholders and extension staff.

· Various types of information management systems have been developed and are used by industries and agencies, with duplication issues often arising.

· A lot of information/data is collected by landholders and agencies; requiring more efficient systems to manage this information at the farm and catchment scale.

The three sub-projects reported here are:

Sub-Project 1: 
Resource monitoring tools
Sub project 2: 
Spatial information tools

Sub Project 3: 
Information management systems 

The objectives and outputs for each sub-project are as follows:

Table 1. Objectives and outputs for each sub-project

	Sub-project
	Objectives
	Outputs

	1. Resource monitoring tools
	1.1 To develop and refine resource monitoring tools for farmers to assist EMS implementation.

	1.1 At least five developed and/or refined on-farm monitoring tools developed by the AVC and tested by interested EMS pilot participants and customised for application in different climatic zones where relevant.


	2. Spatial information tools
	2.1 To develop spatial information tool/s for on-farm and catchment level application


	2.1 A case study based manual for the application and use of spatial NRM information tools, for on-farm and catchment application.



	3. Information management systems
	3.1 To produce a tool that describes how to implement an NRM information management system.
	3.1 A case study based tool for implementing an NRM information management system that:

· Links across farm, sub-catchment and catchment levels.

· Enables the export and import of information from related databases.

· Adheres to intellectual property and privacy protocols to protect landholders whilst enabling capture of spatial data for catchment and government agencies. 




The project aimed to deliver the following outcomes and benefits to landholders, industry, the region and the State:

Landholder outcomes and benefits: Landholders will be able to access simple and robust monitoring tools to assist with the monitoring and continual improvement assessment requirements of EMS.  

Industry outcomes and benefits: Due to the predominantly industry based arrangements of major R & D funders (eg GRDC, MLA, AWI) there is little co-ordination of resource monitoring information which transcends industries.  Furthermore, industry funders have rarely come to grips with spatial information tools and the management of such data through information management systems.  As industries become increasingly more accountable for how they spend money from the Commonwealth, they will need to increasingly consider beyond farm issues. The AVC work makes a strong start in this direction and will assist industries consider their priorities in a spatial context.

Regional outcomes and benefits: All catchment management bodies in Australia are grappling with issues of how to deliver catchment outcomes/targets, and whether tools such as EMS have potential to assist with such.  The work on spatial information tools and information management systems, particularly the outputs as detailed above, will be available to all regional bodies wishing to use or learn from what has been achieved in the AVC.  Selected catchments in Victoria and Queensland will be the largest beneficiaries from the pilot work as tools will be tested in these 2 states.

State outcomes and benefits: States are particularly interested in assessing whether EMS is a useful tool to transparently deliver landscape and catchment scale NRM outcomes.  The work in all AVC subprojects will be important components to assist states assess the usefulness of EMS. 

3. 
METHODS

3A.
Description of EMS design

This project was more about designing the ‘tools’(rather than design of an EMS) that can be used alongside an EMS - for monitoring, data capture and information management.  The fundamentals in design of the monitoring tools was the need to cover both environmental and production issues, that they are practical, are easy to use by farmers on their own properties, are based on rigorous science and are suitable for a variety of agro-ecological zones.  The focus for tool development in Sub-project 1 was on broadacre cropping and grazing industries with preference given to tools that could be linked to regional targets.   

Design of sub-project 2 and 3 was based on firstly assessing the spatial/data needs of catchment managers and then the development of a spatial tool (eFARMER).  The web-based application would service a number of needs: informing farmers of NRM priorities in their region, enabling farmers to identify proposed activities on their properties, allowing regions to report on voluntary activities that contribute to NRM outcomes, and examining potential integration with catchment modelling tools.  The greatest benefit for landholders being the ability to access spatial information that is unique to their property.

The methodology for the three sub-projects is outlined in Table 2.

Table 2. Design/methodolgy used for each sub-project

	Region
	Design/methodology

	Sub-project 1. Resource monitoring tools
	The methodology for Sub-project 1 consisted of:

· Developing, testing and refining on-farm environmental monitoring tools (occurred throughout the life of the project).

· Surveying DAFF EMS Pilot Project leaders to ascertain the scope of environmental issues and their needs for on-farm monitoring.

· Identifying the needs of catchment managers regarding capture of NRM information.  Considering these requirements in design of monitoring tools.

· Holding a Natural Resource Monitoring Workshop to assist with selection of suite of useful tools.

· Compiling base information on monitoring data collected by farmers and through existing networks (eg. TopCrop, ProGraze etc).

· Making the suite of tools available for incorporation into the Natural Resource Monitoring Guide.



	Sub-project 2. Spatial information tools
	The methodology for Sub-project 2 consisted of:

· Carrying out a review to determine the needs of catchment managers in terms of existing spatial information data systems and data needs (with a focus on Victoria and Queensland).

· Convening a project reference group (comprising of leading farmers and selected experts).

· Developing and testing spatial information tools in Victorian and Queensland catchment regions.  Within this task, links between on-farm resource monitoring tools were incorporated into capture of spatial information.

· Developing a case study based manual for application and use of spatial NRM information tools (for on-farm and catchment).

	Sub-project 3. Information management systems
	The methodology for Sub-project 3 consisted of:

· Completing the production of the Australian EMS Manual (including a review of existing packages) and making it available for other EMS pilot groups to use.

· Designing of data aggregation and analytical systems (with differential access arrangements) to enable export and import from other databases.

· Collating information on major information management systems used by farmers and catchment managers for NRM, paddock recording, QA and EMS.

· Developing protocols to promote exchange and use of data/information (including identifying issues in relation to privacy and IP).


3B. Transition in thinking during the life of the project

The approaches to the 3 sub-projects changed only slightly as the project progressed.  This transition in summarised in Table 3.

Table 3. Sub-project’s transition in ‘thinking’ as the project progressed

	Region
	Transition in thinking

	Sub-project 1. Resource monitoring tools
	· Our original vision had been that monitoring tools would be embraced more readily by EMS groups and industry groups. This did not happen. Reasons included: 1) EMS pilot projects were more focussed on the process of EMS rather than monitoring of environmental outcomes on farms; 2) Industry organisations such as Meat and Livestock Australia and the Grains Research and Development Corporation, through the Pathways projects are focussed on much lower level introductory EMS activities, and have not progressed (nor are they likely to within the life of the Pathways work) to environmental monitoring on farms.

· This sub-project had initially wanted to explore how environmental monitoring tools might provide a basis for linking on-farm actions to catchment outcomes.  As a result of our surveying of EMS pilot managers and catchment managers we concluded that there was little overlap the things that farmers were interested in monitoring compared with catchment level outcomes. Although this is not surprising, it was disappointing. As a result, sub-projects 2 and 3 (through the eFARMER spatial tool) appeared to offer more promise in linking farm to catchment targets through making use of remotely available data and data sharing between farmers and catchments.

· An objective of the sub-project had been to incorporate the tools into the Landholder Monitoring Guide (developed by Grodecki, QLD DNRM).  However, the project team felt that the tools in the QLD guide are too long and technical to be useful for landholders.  It was decided that we would stick with our own simpler format but provide a link to the QLD Guide from the Victorian DPI website. All tools are available on the DPI website for others to use as they see fit.

· Early in project we were keen to include (on monitoring tool list) the Landscape Functional Analysis Tool (LFA, developed by David Tongway, CSIRO).  A team member undertook training in LFA to be able to use it and to assess whether it was suitable for use by farmers.  As a result of this, LFA was deemed not suitable for landholders without significant support to use.



	Sub-projects  2 & 3

(Spatial information tools and information management systems)
	· It took much longer than originally envisaged to get the institutional settings lined up in relation to data sets.  The spatial data to underpin eFARMER is held in a number of agencies (DPI, DSE, CMAs) and significant effort had to be put into relationship management.

· It was decided that the prototype of eFARMER would be hosted externally to DSE environment due to the short life cycle of testing the application.


.

3C. 
Key lessons learnt with respect to design of monitoring tools, spatial  information systems and information management systems

These are summarised in Table 4.

Table 4. Key lessons learnt

	Sub-project
	

	Sub-project 1. Resource monitoring tools
	· Facilitated technical expertise is desirable in delivering monitoring tool information.

· Monitoring tools can be used as either a part of EMS or as a stand-alone educational product. Because the Pilots program was set up to deliver EMS, the majority of EMS groups focussed more on this than monitoring as an essential component of EMS.  We suspect that the demand for monitoring tools would be from a number of other NRM education/extension programs rather than only through EMS.

· The tools already developed throughout Australia have markedly different levels of underpinning science and different potential for scope of extrapolation beyond their original development boundaries.

· The issue of scale is important – some tools can be scaled up for regional reporting (eg. perenniality) whereas others can’t (eg. soil pH).  The monitoring of perenniality is particularly useful because it can be scaleable to both farm and regional levels.

· Only tools which have the following characteristics are useful for simple on-farm monitoring: simple, measurable, achievable, cheap, adaptable, practical, locally specific, make intuitive sense, based on strong science.

· Landholders are unlikely to monitor the environment for its own sake – this is more the responsibility of others such as CMAs and State governments.

· Few DAFF pilot groups appear to have well-developed monitoring programs for environmental issues – if any they are mostly production tools.

· Given the lack of overlap between what landholders want to monitor and what catchment organisations need to report on, they way forward in linking paddock scale outcomes to catchment reporting and progress towards targets is most likely to occur through developments of tools such as e-Farmer in Victoria.  The thinking in sub-projects 1, 2 and 3 has contributed to progressing the spatial information management systems to a prototype level. This is a very exciting development and one that came directly out of the AVC work. 

	Sub-project 2 & 3

Spatial information tools

Information management systems
	· Explaining the vision of information management systems as a useful two-way communication and data process was challenging but became easier as the prototype began to take shape.

· Farmers, public sector agencies and private companies are very enthusiastic about eFARMER, this was greater than expected.

· Victoria are leaders regarding access to corporate data layers and was an ideal place to develop such an approach.

· It is important to get institutional settings lined up regarding data exchange.  This took more effort than expected.




3D.
Brief description of the AVC project

Anna Ridley managed Sub-Project 1 and Geoff Park managed Sub-Projects 2 and 3.  

Sub-Project 1: Originally we had envisaged contracting out development of the monitoring tools, but it proved difficult and inefficient to bring relevant experts up to speed to work on individual tools.  We therefore used external experts to review tools, but developed all tools within the DPI project team (Table 5 outlines staff involved in development of monitoring tools).

Sub-Projects 2 and 3: Whilst these 2 projects had separate outputs, they were run seamlessly as one project. Geoff Park managed the project development, and both Anna Ridley and Tony Gleeson provided input when needed.  Geoff worked closely with Hayley Rokhar, DSE, the manager of Victoria’s spatial information management and capture system (Catchment Activity Management System, CAMS). A private company, Spatial Vision Pty Ltd was contracted to develop the prototype version (called FBAR – Farm Based Activity Register).

Table 5. Description of each sub-project

	Sub-project
	Personnel

	Sub-project 1: Resource Monitoring Tools
	Anna Ridley, DPI Rutherglen

Eloise Seymour, DPI Rutherglen

Kyra-Jane Huhn, DPI Rutherglen

Glenn Morrison, DPI Rutherglen

Contracted reviewers for tools developed

	Sub-project 2: Spatial information tools
	Geoff Park, NCCMA

Ian Higgins, NCCMA

Anna Ridley, DPI Rutherglen

Tony Gleeson, ALMS

	Sub-project 3: Information management systems
	Geoff Park, NCCMA

Anna Ridley, DPI Rutherglen

Tony Gleeson, ALMS


3E.
Interactions with other pilot groups and external projects

Interaction with both other pilot groups and external projects was extensive. A great strength of this project was the networks we established, the effective working partnerships and the atmosphere of sharing of resources that we initiated. Specific examples are listed:

· Victorian Department of Sustainability and Environment: through the CAMS information management system. We recognised that a stand-alone information management system is not sensible where there are existing systems. In Victoria any enhancement of spatial information and data capture/management will need to be linked or embedded within the CMA framework, as this system is extensively used by most CMAs.  
· Queensland Department of Natural Resources and Mines: Anna Ridley sat on a steering committee to advise the developers of the Queensland Natural Resource Management Guide (led by Andy Groedeki). Whilst there continues to be good will on both sides, both groups had different philosophies about the level of detail of information that land managers might realistically want.
· Department of Land, Water and Biodiversity Conservation: Geoff Park and Anna Ridley visited South Australia to outline the AVC Sub-Project 2 and 3 work and to assess whether such a system as we were contemplating in Victoria would be possible in SA. Unlike Victoria, SA appears not to have a centralised spatial data library and thus development of a co-ordinated spatial information management system would need considerable pre-development to ensure that existing spatial information is easily available.
· Western Australia Department of Agriculture: We have had an on-going relationship with John Noonan and Jon Warren who are heavily involved in WA’s Farming for the Future project. The thinking regarding standards, certification and environmental outcomes will be on-going.
· Murray EMS Pilot Project: The initial concept and importance of farmer friendly, tailor made monitoring tools was founded in the Murray EMS project. We have had on-going interaction with this group through the project

· Gippsland Natural EMS Pilot Project:  Gippsland Natural recognise the need for an importance of monitoring, but as yet have not used any of our tools.

· ALMS EMS Pilot Project: Through collaboration in the AVC Tools project.

· Mt Lofty group: has also had considerable interaction with us through expressing strong interest in our approaches to environmental monitoring and development of spatial information management systems.

· King Island EMS Pilot Project: sharing information about the EMS process and monitoring tools.

· EMS Pilot Forums: The national forums were a great way to interact with project leaders from around Australia – they increased awareness that the problems encountered were common and in many cases that the VCMA EMS Pilot was actually doing much better than most other pilots. 

· Third National EMS Conference (2003): Project team members presented two papers at the conference (Geoff Park and Eloise Seymour).

· Fourth National EMS Conference (2005): Project team members were convenors of the Fourth conference and on the organising committee (Eloise Seymour, Anna Ridley, Chris Reid).  Three papers were delivered and four fully refereed journal papers were submitted for the Australian Journal of Experimental Agriculture Special Issue (see publications list). The two national EMS conferences were also a great way to learn and network with landholders, project managers and scientists from around Australia.

· Grains Research & Development Corporation ‘Preparing Farmers for EMS Project’: for co-development of Self-Assessment Workbook for grains and grazing industries, thinking regarding links to Quality Assurance.

· Meat and Livestock Australia Lamb EMS project: sharing of ideas about the EMS process and adult learning processes.

· Environmental Best Management Practices project (EBMP): use of EBMP workbooks in Glenelg-Hopkins pilot region.

· VFF Pathways Project: The partnership approach developed in Victoria through CMAs, DPI and DSE has supported and underpinned the VFF project.

3F.
Challenges in implementing the project

Across the three sub-projects collectively, the following challenges were reported (Table 6):

Table 6. Summary of challenges in implementing the sub-projects

	Sub-Project 1

	How to get landholders to do environmental monitoring (additional to their normal production monitoring)
	· Understandably, land managers are only interested in monitoring what is in their direct interests to do so, and this is usually about production and/or profitability

	The need to widely publicise the availability of the tools and promote their use in non-EMS situations also
	· Tools have been used by DPI’s Soil Conservation Network, which is not connected with EMS.  Information overload affects all NRM sectors and how to make people aware of an interested in monitoring tools is an issue.  

	The need for mentoring, support and training of EMS and general NRM facilitators in the use of tools
	· We believe, through this and other projects, that there is a very large issue associated with experienced NRM extension staff, within both the public and private sectors.  NRM facilitators like the idea of tools that they can use but also require support and in many cases training.  The resources to do this are not currently available

	Updating monitoring tools as knowledge/science develops
	· There will be a need periodically to update tools as science progresses, but this is a second order issue compared with getting tools used.

	Stronger interest on EMS process itself rather than monitoring
	· Very few projects have had an interest in monitoring as part of EMS.  They are more interested in the EMS process itself (which is understandable).  Exceptions are the pilots that we interested in linking on-farm to catchment outcomes (VCMA, ALMS and Blackwood Basin).

	Lack of keen pilot groups to test tools
	· Although this is disappointing , we are confident that the tools will be used beyond EMS.

	Sub-Projects 2 and 3

	Explaining the vision of information management systems as a useful 2-way communication and data capture process
	· Initially it was difficult to communicate what we meant by spatial data and information management systems. Once the Spatial Vision proto-type was developed, this was much less of a problem

	Managing expectations
	· Once people (farmers, other public sector agencies, and private companies) became aware of the potential power and use of spatial information management systems, it was hard to hold enthusiasm back.  People want it to become available as soon as possible.

	Different levels of data availability and institutional issues
	· Victoria has a centralised corporate geospatial data library and relative mature catchment management authority arrangements. Sharing spatial data between the state and CMAs is not as big an issue as it appears in Queensland.  South Australia does not have spatial data well housed centrally and rolling out a spatial information management system in SA would be a problem because of this. 

	Issues about philosophy, data custodianship and intellectual property 
	· Geoff Park and Anna Ridley had a common vision about these issues, which sometimes clashed with the ALMS vision.  This is not to say one is right or wrong, merely that it took considerable time managing the relationship.

	Getting the institutional settings lined up
	· If spatial data is to be housed in public institutions, and we believe it should, then bringing along the relevant stakeholders (in Victoria this is DSE, DPI and CMAs) is crucial. This takes time and development of good relationships.  Because both Geoff and Anna know their way around the relevant Victorian institutions this has been slow but achievable. We now have the building blocks in place that ,if e-Farmer is successful, we will be able to house and service it within the public sector. Developing such arrangements will take time and vision from people in other states.


3G.
Benefits of the program as a whole

Benefits to landholders and industry

· Potentially access to very useful environmental and production monitoring tools via a web-based system. In this pilot work we have demonstrated that a such system is achievable.

· A way to make EMS more practical and locally relevant

· Offers a way to link environmental and production outcomes.

· Co-ordination of resource monitoring information which all industries can access (with appropriate caveats and privacy considerations)

· Spatial tools offer a way for industries to have increasing accountability for allocation of public good funding

· Spatial tools will assist industry consider their priorities in a spatial context

Benefits to CMAs

· Opportunity to explore the role of EMS for achieving environmental outcomes at the farm and catchment scale

· Provision of and sharing of spatial information is likely to help make landholders more aware of impacts beyond the farm

· Opportunity to identify innovative ways to measure progress towards catchment targets, ultimately making CMA monitoring and reporting processes more effective

· Strong cross-organisation bonds have been developed

Benefits to the State

· The work in the AVC project will be very useful for informing other States (regional and State agencies) regarding the potential of EMS and spatial approaches to deliver and measure NRM outcomes.

· Provision of spatial data and information to land managers will encourage increased knowledge of and awareness of natural resource management issues

4. 
RESULTS 

The results are presented against meeting the objectives across the 3 sub-projects.

4A.
Results against objectives

The following is a description of the VCMA project results according to delivery of project objectives (Table 7):

Table 7: Results against objectives

	Objectives
	Results

	Sub-project 1

1.1 To develop and refine resource monitoring tools for farmers to assist EMS implementation.

	A total of 16 monitoring tools (environmental and production) have been produced and are available at www.dpi.vic.gov.au/science/ems
The tools were developed across the 4 main theme areas of native vegetation, land condition, farm management and water.  They are freely available for landholders and extension staff to use and have been distributed to groups and individuals from around Australia.

	Sub-project 2

2.1 To develop spatial information tool/s for on-farm and catchment level application


	A web-based approach was developed (eFARMER) with full systems specifications.  A prototype has recently been developed and is being tested (funded through DSE and DPI beyond the lief of the AVC project) and evaluated with 4 landholder groups in Victoria.  The tool will be used by farmers, extension officers and catchment managers.  Preliminary testing will be focussed on perenniality, biodiversity and riparian targets.

	Sub-project 3

3.1 To produce a tool that describes how to implement an NRM information management system.
	The Australian EMS Workbook and Manual was produced in partnership with ALMS and has been used by EMS groups throughout Australia.  Information regarding farmer and catchment-focused information management systems was compiled.  Protocols were developed within eFARMER to allow for secure two-way information exchange.


4B.
Results against outputs

These are presented in Table 8 below.

Table 8: Results against outputs
	Outputs
	Results

	Sub-project 1

At least five developed and/or refined on-farm monitoring tools developed by the AVC and tested by interested EMS pilot participants and customised for application in different climatic zones where relevant.

	As part of tool development, the tools were to be tested with and evaluated by interested DAFF EMS pilot groups.  It was apparent that not many EMS groups had a strong interest in monitoring, with only the Murray, VCMA, Mt Lofty Ranges, Blackwood Basin, Bega Cheese and King Island making requests for tools. 

At a workshop of technical experts (July 2004) a directory of tools from around Australia was compiled.  This was converted into a table (see Milestone 6) where tools were identified according to agro-climatic zones (based on the work of Hutchinson 2004).  These zones included cold wet climates, cool wet climate, Mediterranean, sub-tropical inland, semi-arid, sub-tropical coastal, warm to hot, very dry, hot seasonally wet/dry and wet tropics.   We had then envisaged a framework where tools could be web-based and people could select tools either by agro-climatic zone or theme.  Given the lack of motivation from EMS groups to obtain tools we decided to load tools onto the Victorian DPI website. 

	Sub-project 2

A case study based manual for the application and use of spatial NRM information tools, for on-farm and catchment application.
	· A case study (eFARMER) will full specifications was produced
· A eFARMER prototype has been developed and is ready for testing.

	Sub-project 3

A case study based tool for implementing an NRM information management system that:

· Links across farm, sub-catchment and catchment levels.

· Enables the export and import of information from related databases.

· Adheres to intellectual property and privacy protocols to protect landholders whilst enabling capture of spatial data for catchment and government agencies. 


	· A major review of 7 major EMS packages was carried out

· Production of the Australian EMS Manual and Workbook

· Development of protocols and methods for secure two-way information exchange was embedded into eFARMER.


4C.
General findings, outcomes and outputs

Sub-project 1

The results of this sub-project, according to the major tasks are summarised below:

(i)
Development, testing and refinement of on-farm environmental monitoring tools
The major task of this component was to develop and test monitoring tools.  All of the other activities (outlined below) are ultimately linked to this task.  Throughout the life of this sub-project, 16 monitoring tools (environmental and production) have been produced.  In order to select which monitoring tools would be developed, a workshop of technical experts and a survey was carried out (these results are listed below).  The tools were developed across 4 main theme areas and are:

Native vegetation

· Habitat hectares approach

Land condition

· Groundcover/soil erosion
· Soil fertility
· Soil structure
· Soil health – biology
· Soil acidification
· Sustainable livestock carrying capacity
· Risk of phosphorus loss (also useful for water quality)
· Risk of nitrogen loss (also useful for water quality)
Farm management tools

· Energy efficiency

· Livestock integrated pest management

· Herbicide resistance monitoring

Water quality tools

· Water balance/perenniality

· Groundwater salinity

· Risk of phosphorus loss (also useful for land condition)

· Risk of nitrogen loss (also useful for land condition)

The tools have been loaded onto the Victorian DPI’s website and can be accessed at: www.dpi.vic.gov.au/science/ems  They are freely available for landholders and extension staff to use.
As part of tool development, the tools were to be tested with and evaluated by DAFF EMS pilot groups.  It was apparent that not many EMS groups had a strong interest in monitoring, with only the Murray, VCMA, Mt Lofty Ranges, Blackwood Basin, Bega Cheese and King Island making requests for tools.  Only a few of the tools have been thoroughly tested with groups: water balance and perenniality and soil acidity.  Landholders have found these tools enjoyable and highly practical and relevant.  We have had a number of requests for tools, not necessarily EMS groups, such as the DPI Victorian Soils Information Network.

The monitoring tools have also been used as a basis for testing a web-based planning tool (eFARMER : see AVC sub-projects 2 and 3 results).  The tools have also been recently promoted through the DAFF EMS newsletter.

( Note: More details are available from Milestones 9 and 10 reports (submitted to DAFF, February 2006).

(ii)
Identifying the monitoring needs of DAFF EMS pilot managers – natural resource monitoring workshop, survey and report

Technical experts workshop

In July 2004, a workshop of 32 technical experts (from State government agriculture and NRM agencies, CMAs, universities and consultants) from around Australia was held in Melbourne to help select the most appropriate resource monitoring tools for landholders to use nationally.

A number of themes for tools were selected including: land condition, water balance, water quality, native vegetation, air quality, production, economic indicators, management system monitoring and social sustainability.

The workshop was spent addressing questions such as: what monitoring information do farmers collect already? What tools are used and where are they applicable? What training is required to use the tool and is it production or environment oriented?

Conceptual frameworks for linking on-farm tools to resource condition monitoring were explored.  Possible ways to access and apply tools were identified as: based on agro-ecological zones, land use, geographic location and catchment boundaries.

Major conclusions and observations from the workshop were that of the monitoring tools already available, they are based on various levels of science.  The issue of scale was explored – some tools (such as perenniality) could be scaled-up for catchment reporting, whereas some tools (such as acidity) could only be used for on-farm monitoring.

It was agreed that for tolls to be most useful for landholders they should be SMART, cheap, practical, locally relevant, make intuitive sense, based on science and simple.  It was noted that landholders are unlikely to monitor the environment for its own sake (this is more the job of CMAs or State government).

( Note: More details are available from ‘AVC Resource Monitoring Tools Workshop’  reports (submitted to DAFF, August 2004).

Survey of DAFF EMS pilot managers

Thirteen for the DAFF EMS pilot managers were surveyed to assess their environmental monitoring needs in August 2004.  Eleven surveys were returned and showed the following results and observations:

· Water issues associated with salinity risk and water balance were moderate to major concerns in most project areas, with soil and nutrient issues also rating highly.

· Blackwood, ALMS, Murray, VCMA and King Island groups rated vegetation and biodiversity as a major issue.

· Greenhouse gases and air quality were seen as minor issues.

· Few DAFF pilots had well developed monitoring programs for environmental issues.  Existing monitoring was based around production and QA requirements.

· The WA groups, ALMS, VCMA and King Island were interested in tools for soil acidification, nitrogen and phosphorus monitoring and perenniality.  There was also general interest in soil test interpretation, soil health, water monitoring and energy efficiency.

· There seemed to be low interest in need to develop vegetation/biodiversity tools (there are already a range available).

· It was seen as crucial to link EMS monitoring with EMS objectives and action plans.

· Survey showed that until groups embrace monitoring as an essential component of EMS, there is low chance of success in using it to assess change in catchment resource condition.

( Note: More details are available from Milestone 6 report (submitted to DAFF, July 2004).

(iii)
Identifying the monitoring needs of catchment managers nationally – survey and report

In August 2004, a survey was circulated to 27 catchment organisations throughout Australia to gather information regarding: major environmental issues for each region, current monitoring and usefulness of a variety of suggested monitoring tools for each catchment.  A total of 18 groups replied, representing a range of agro-ecological zones across Australia (NSW West, Murray, Lachlan, Central West, Namoi, Gwydir; Victoria: Mallee, Wimmera, North Central, Goulburn Broken, North East, West Gippsland, Glenelg Hopkins; South Australia: Eastern Hills, Eyre Peninsula; Western Australia: Blackwood Basin; Queensland: Border Rivers, Logan and Albert Rivers).  The general findings and observations were:

· Regions in the warm seasonally wet/dry and Mediterranean categories indicated more perceived major environmental issues than in cool season wet and Mediterranean temperate/cool zones.

· Under the land condition theme, the most significant issues were water erosion, land salinisation and soil structural decline.

· Major water issues related to water balance, high watertables, altered water flow and water availability.  Riparian issues were of high concern in 7 regions.

· All Victorian CMAs are responsible for monitoring and reporting on catchment condition.  NSW was in a stage of upheaval with the formation of CMAs occuring at the timer of the survey. Monitoring in other States was based on partnerships with other organisations.

· The most common issues already monitored by CMAs were: water quality, water balance, salinity and riparian condition.  Groundcover, active gully erosion and native vegetation cover was monitored in many regions.

· All respondents, except for 2, thought it would be useful to link on-farm monitoring to the catchment scale.  However, there were a number of concerns such as the long time lag between actions and outcomes and what this means for consistency of monitoring and reporting.  Also, it may be hard for the landholder to justify monitoring without production benefits.  Uniform ways of catchment reporting (both in quality and interpretation) appears extremely unlikely.

( Note: More details are available from Milestone 8 report (submitted to DAFF, October 2004). 

For more information see Ridley, A, Seymour E, Huhn KJ and Park G (2006) Priority environmental issues for monitoring – mis-match between farmers and catchment management perspectives. Australian Journal of Experimental Agriculture (accepted for publication, EMS special issue). 
(iv) Compilation of current networks for collection of farm monitoring data

A review of existing monitoring programs and networks used by farmers was carried out in October 2004.  Three major extension programs in broadacre agriculture were explored: TOPCROPTM (a Grains Research and Development Corporation program), PROGRAZE® and EDGEnetwork (both Meat and Livestock Australia programs).  By looking into the types of monitoring information that farmers already collected, this would inform the knowledge gaps regarding environmental monitoring.  The major results/observations were:

· TOPCROPTM is based on growers monitoring and recording the performance of crops against established benchmarks and at suggested times of the year (for their district).  The information collected is production-based and includes crop growth factors, soil condition, weeds, nutrient imbalances and insect infestations.  The paddock-level monitoring and local relevance have been the key to the success of this program.

· PROGRAZE® is delivered as a training program with facilitators and covers monitoring of pasture mass and quality, feed budgeting, condition scoring of stock, soil testing and worm burdens.  The soils section is very generic.  This production program monitors mainly for direct economic benefit, rather than the environment.

· EDGEnetwork covers a range of issues including marketing, human resources, natural resource management and pasture and livestock management.  Groups carry out monitoring of mainly pastures and livestock.  Proposed new training courses are being compiled to address NRM issues, but these will not be extensive enough to meet monitoring requirements of EMS.  Our monitoring tools from sub-project 1 could presumably be very useful.

· These production monitoring programs have provided a good basis for landholders to begin monitoring.

· Private extension providers are enthusiastic and demonstrate that there is opportunity to engage the private sector to a greater extent in extension delivery.

· There appears to be no coordinated mechanism for continued monitoring programs within the grains industry.

( Note: More details are available from Milestone 7 report (submitted to DAFF, October 2004).

To further explore this issue a journal paper for the Australian Journal of Experimental Agriculture EMS Special Issue was written (in partnership with the VCMA project).  Current monitoring practices of the North East region EMS group were explored and revealed that monitoring for issues other than production was almost non-existent.  Even the most basic monitoring of rainfall was not carried out in some instances and some landholders did not keep chemical usage records.  This showed that it will be difficult to expect farmers to monitor anything more than production or unless there is a perceived benefit for them to do so.

For more information see: Reid, CL, and Ridley, AM (2005).  Environmental monitoring by landholders in North East Victoria: fantasy, fact and future implications for catchment management. Australian Journal of Experimental Agriculture (accepted for publication, EMS Special Issue).

(v)
Monitoring tools made available for incorporation into Natural Resource Monitoring Guide (QDNRM)

In the original proposal we had envisaged incorporating the monitoring tools we had developed into the Queensland-based Natural Resource Monitoring Guide (developed by Andrew Grodecki, see: http://www.nrm.qld.gov.au/land/management/monitoring.html)

It is a collection of monitoring tools based on the need to collect information about 50 indicators.  This site has not yet been completed.  Regardless of its incompleteness, the sub-project 1 team decided not to specifically load our tools onto this site, but rather provide a link to it from the Victorian DPI site.  The reasons for this change of direction was our concern that the Monitoring Guide tools were generic, highly technical and too long (eg. 27 pages for some).  This goes against our principles to provide simple and locally relevant tools.

Also, tool selection did not seem to be based on what landholders want, but rather on what agencies thought was required.  We have aired our concerns with the QDNRM Monitoring Guide steering committee.

Sub-project 2

The results of this sub-project, according to the major tasks are summarised below:

(i)
Review of the needs of catchment managers in terms of existing spatial information data systems and data needs (Milestone 12 and 14)
A survey was developed to send out to catchment managers to gather information regarding:

· The extent that spatial information was used to develop regional catchment strategies

· If spatial information is shared with other organisations

· The types of technology used

· Which spatial datasets are most useful, how current they are, how often updated, format, data sharing and publication.

(ii)
Convene a project reference group (Milestone 13)
A project Reference Group was established at the outset of the project (for Sub-projects 2 and 3). This group comprised of stakeholders with resource monitoring and spatial information capabilities and requirements.  It included leading farmers and selected experts to provide advice on environmental monitoring needs and how best sub-projects 2 and 3 could proceed. The membership of the Steering Committee was:

· Bruce Munday (Chair)

· Trevor Campbell (Farmer, Donald Victoria)

· Lyall Schulz (Farmer, Yorke Peninsula, SA)

· Ian Higgins (NCCMA)

· Carolyn Pappin (QMDC)

· Les Rowell (DSE)

· Technical experts: Chris Petitt (PirVIC), Milos Pelikan (Spatial Vision) and Bill Wilkinson

The reference group had the following functions: providing technical and stakeholder input into development of a framework linking catchment scale monitoring to spatial information management, providing guidance in development and integration of tools, to review products and tools developed; and ensure the needs of stakeholders are considered.  The group was convened three times during the life of the project.

(iii)
Further develop and test spatial information tools in Victorian and Queensland catchment regions (Milestone 15)
An eFARMER prototype ready to test in 4 Victorian catchment regions was completed in June 2006.  The tool will be tested with small groups of landholders and in conjunction with catchment managers, DPI extension staff and Landcare coordinators in the Victorian regions of: North East, North Central, West Gippsland and Goulburn Broken.  Testing will occur between July to October 2006.  A full evaluation plan has been developed to assess the usefulness and useability of eFARMER.  A report will be compiled for DAFF after testing and evaluation has been completed.

(iv)
Commence case study based manual for the application and use of spatial NRM  information tools, for on-farm and catchment application (Milestone 16)
The first task was the development of a set of high level system specifications for a prototype application.  An animation of what it could potentially look like was compiled.  It was proposed that the application would have both a spatial component and an application to cater for key farm-based management planning and activity recording.  The system would allow reporting of summary statistics on farm activities within regions.  A mock-up of the system was built to demonstrate the ‘proof of concept’ with stakeholders in Victoria, Queensland and South Australia.

Four potential user groups for eFARMER were proposed: landholders, catchment managers, State Government and catchment group extension officers.  The outputs for each group proposed were:

· Landholders: farm-based reports to show progress against targets and farm plan maps.

· Catchment managers: regional reports on catchment targets, activities and outcomes, reports on extension activities.

· Extension officers: summary reports on activities planned, summary maps to assist extension activities.

· State Government Program Managers: Statewide reports on targets, activities and outcome by regional unit.

A range of proposed use cases were developed as part of the high level specification.  The environmental issues to be piloted were selected as: native vegetation cover and perenniality (riparian was also included but later in the development).  A series of use cases were set out for each user group and each use case, with an extensive ‘flow of events’ to illustrate how the system would work.

The underpinning spatial data sets to be used as a foundation for eFARMER were identified at two levels (catchment and individual property).  For example, catchment level datasets included layers such as: native vegetation (extent, pre-1750 and conservation status), land assets perenniality, land cover, long term targets, catchment and sub-catchment boundaries, satellite imagery and photography, cadastre and topographical datasets.  The landholder datasets also included extra features such as: annual targets, CAMS sites, EMS monitoring points, property boundaries and internal layout.

( Note: More details are available from Milestone 16 report (submitted to DAFF, December 2004).

(v)
Complete case study based manual for the application and use of spatial NRM  information tools, for on-farm and catchment application (Milestone 17)
This task focused on the completion of a case study manual that entailed a set of detailed system specifications for the prototype eFARMER.  Milestone 17 set out the objectives and scope for describing eFARMER’s required functionality to build it.  The high level specifications were developed and major consultation with a variety of stakeholders in three States occurred.  

The objectives of eFARMER were reported as:

· To provide ability to aggregate information from farm to catchment scale to lead to improved understanding of property scale activities on catchment health.

· Provide improved capacity for CMAs in monitoring implementation of Regional Catchment Strategies.

· To improve understanding of link between farm scale actions and catchment health by providing inputs to modelling tools.

· Support sharing of information (eg. spatial data) that supports landholder involvement in catchment planning.

· Provide ability to enhance capacity of landholders to make sound land management decisions that improve property and catchment health.

This milestone outlined the major areas that the eFARMER prototype would explore, namely:

· Establish the technical feasibility and its ability to be delivered via a web browser.

· Determine if scope of information and functionality is sufficient to meet needs of a range of enterprise types.

· Assess if eFARMER provides benefits for landholders and what else might be required to improve benefits.

· Explore technical feasibility of integrating with other systems such as CAMS, modelling tools and desk top mapping.

· Determine if eFARMER meets requirements in terms of security and privacy for landholder information.

· Test operation of its business roles with agency staff.

The case study manual also described eFARMER according to:

· Geographic extent: that it would be tested in 4 pilot regions.

· Textual data: which layers of information would be included relating to the property and any farm plan details eg. EMS action plans.

· Spatial data: topographic and cadastral data, satellite imagery, photography etc.

The work done in subproject 2 and 3 has since been funded by DSE to carry out a pilot of the eFARMER prototype. 

(vi)
Completion of spatial information tools/database system (Milestone 18)
This milestone reported on the development and application of eFARMER and outlined a strategy for testing and evaluation of the application.  The two components of this project stage were:

· the application testing strategy: technological test based on the useability of the system to meet defined specifications; and

· overarching evaluation plan to test both useability and usefulness.

Beyond the AVC project, the web based application will be tested by small groups of primary producers in 4 catchment regions. This is a partnership between DSE, DPI and the NCCMA.  DSE has funded prototype development and DPI are heavily involved in evaluation and testing.  eFARMER will be tested in the Avon-Richardson catchment and Bet Bet cub-catchments of the North Central, Corryong (North East), South West Goulburn area (Goulburn Broken) and West Gippsland.  Piloting of the tool will be based on biodiversity, perenniality and riparian targets.  Each region has taken a different approach.  It will be tested by DPI in the North Central and Goulburn Broken regions.  Landcare coordinators will roll it out in West Gippsland and CMA staff in the North East.  

Evaluation will be a crucial step in improving the system as well as determining if eFARMER warrants further development and roll-out in other CMA regions.  There are 3 groups of users which will be evaluated: farmers, catchment managers and extension officers.  

For farmers we want to evaluate how easy it was to use and how this could be improved, if the support/training was adequate and how the tool was accessed from home.  We want information regarding which parts of eFARMER were of most use and if it has helped them improve their understanding of catchment targets.  We also want to know if it has helped improve the EMS process.  

The evaluation questions for extension officers focus on how easy was eFARMER to use, suitability to one-on-one or group learning, their experiences on using it with primary producers and how the useability might be enhanced.  We want to gather information on the benefits of eFARMER as an extension tool and if it is a useful addition to the EMS process.  

For catchment managers we want to know about its useability for assessing progress towards catchment targets and how it could be improved.  Also, how useful eFARMER is for catchment reporting processes.

Sub-project 3

The results of this sub-project, according to the major tasks are summarised below:

(i)
Complete production of Australian EMS Manual and Workbook (Milestone 19)
In July 2003, the VCMA/AVC team organised a major review and evaluation of existing EMS packages. From these results an ‘ideal EMS package’ was put together and the team went on to develop a VCMA Self-Assessment Booklet (which has been widely used in grains and lamb approaches). The VCMA team also involved the ALMS and Murray EMS groups to help evaluate these approaches. The EMS packages reviewed were Minginew Irwin, Riverina, EBMP, Barwon Basin, NSW Agriculture package, NSW GRDC Grains (Carruthers et al.) and the ALMS EMS. The various EMS products were assessed for: alignment to ISO 14001, user-friendliness, use of self-assessment, assessment for being generic or specific, use of monitoring tools, coverage of legal obligations. 

After the initial comprehensive review a Stages 1- 4 EMS package was produced (in partnership with ALMS). The Stage 4 EMS Australian EMS Manual and Workbook is available for sale through ALMS. The Stages 1–3 EMS will be freely available through the DPI website (www.dpi.vic.gov.au/science/ems) when formatted appropriately. The Stage 4 workbook was used nationally by ALMS and made available nationally to all of the EMS pilot program groups. The development of a Stage 1 or 2 Self-Assessment Workbook and environmental monitoring tools ensured that the context of a staged framework was used (as set out in the grains/meat industry EMS projects). These EMS products were tested with the 100 farmers in the VCMA pilot.

(ii) Commence and complete design of data aggregation and analytical systems with differential access arrangements to enable export and import of relevant information from other databases (Milestone 20 and 25)

Note: This will be completed following the trialing of eFARMER in 4 Victorian catchment regions.  A full report will be prepared for DAFF (including a briefing and demonstration to DAFF staff) open completion of evaluation.  
(iii)
Collate information on major information management systems used by farmers and catchment managers for NRM, paddock recording, QA and EMS (Milestone 21)
This milestone had the purpose of investigating the range of information management systems used by farmers and catchment managers.  This component of the research found that:

Farm-focused systems:

The major farmer-focused systems investigated included Farmkeeper, Paddock Action Manager (PAM), FarmTracker, Streets Ahead, MyEMS and AgrePrecise.  Farmkeeper enables the development of farm plans and management of farm records.  PAM has been developed for broadacre industries and is a primary production recording system.  FarmTracker is similar, with the same mapping functionality.  Streets Ahead is a fully developed GIS system developed for recreation, business and land management.  MyEMS was developed to create, manage and implement ISO14001 EMS and can be used on-line.

Agre Precise is also an on-line system that enables landholders to access satellite imagery, maps and property-specific data.  It also has an editing capability.

All of these systems have basic management recording.  MyEMS is the only system with ISO14001 compatibility.  All packages (except MyEMS) have a mapping capability but only Streets Ahead and Agre Precise have spatial database capability.  Agre Precise is the only system to have a link to corporate spatial data libraries, though this is not dynamic and is limited to NRM datasets.

Catchment-focused systems:

Five systems from around Australia were studied: Catchment Activity Management System (CAMS) in Victoria, NRM Tracker (South Australia), CRIS (QLD), Community Access to Natural Resources Information (CANRI) from NSW and Western Anstralian Land Information System (WALIS).

CAMS is a common system for a number of Victorian agencies (DPI, DSE, CMAs) to use to report to funding bodies about on-ground works.  It is a web-based systems that records spatial, non-spatial and financial information regarding on-ground works.

NRM Tracker (SA) also has a focus on on-ground works.  However, it has limited spatial functionality and cannot capture polygon data.  It is relatively new and may only have a limited life.  The QLD system (CRIS) was not accessible.  CANRI (NSW) offers integrated access to maps and data held in web sites of all NSW NRM agencies.  However, there is currently no widespread use of a State-wide mapping system by NSW CMAs for recording and mapping of land management activities.  WALIS (WA) waas developed by government agencies working in business, education and general community to promote the State’s geographic information.  They are also developing a Shared Land Information Platform that will provide access to land information.

(iv)
Commence, identify issues and develop protocols to enable and promote the exchange and use of data/information (Milestones 22, 23, 24)
This milestone related to the case study (eFARMER’s) as an approach to two-way exchange of information between land managers and catchment management organisations.  The major elements of eFARMER that allow secure two-way information exchange are 1) user ID and password entry with unique accounts for all users, 2) overall system administration; and 3) differential levels of information exposure, dependent on user profiles.  

This milestone included investigation of the ANZLIC spatial data information standards.  This group is the peak inter-governmental body that oversees the collection, management and use of spatial data in Australia and New Zealand.   They have the role of promoting accessibility and usability of spatial information and aim to overcome barriers to information access.  Such barriers include organisational boundaries and lack of consistent information standards.  ANZLIC have a link into the Victorian DSE and Queensland Spatial Information Office.

5. 
DISCUSSION AND RECOMMENDATIONS

5A.
SWOT Analysis

Strengths

· On –farm environmental monitoring tools can be used either as a part of the formal EMS process or as stand-alone educational products

· Provision of spatial information to land managers, as has been demonstrated is possible, will be a major step forward in helping land managers to understand environmental impacts beyond their farms

· Provision of recent aerial photography, in addition to other GIS information, provides a major ‘hook’ to interest farmers in property management planning or EMS

· A web-based system of spatial information offers strengths of no duplication, as well as potentially about revealing deficiencies in current data.

Weaknesses

· Many public and private sector extension providers may lack confidence in delivering environmental monitoring tools, and need mentoring and training to help with delivery.

· May extension providers lack the NRM skills needed to provide both production and environmental information

· Unless landholders see an immediate benefit in monitoring, it is unlikely that they will adopt environmental monitoring as part of their farm management.

Opportunities

· Opportunity to engage the private sector in delivery of monitoring tools

· Opportunity to develop information management systems in states other than Victoria

· Opportunities for other states and the Australian government to ‘fast-track’ the journey which has occurred in Victoria

Threats

· Monitoring tool delivery requires high skilled and supported extension staff. This provides a major challenge to both public and private sector providers as has been outlined in a paper submitted to the Australian Journal of Experimental Agriculture titled ‘ Extension requirements for EMS delivery in the Australian broadacre industries’ by Anna Ridley. The importance of this point cannot be under-stated and represents a major threat to provision of adequate natural resource management information nationally.  

· State agencies have varying levels of commitment to EMS and PMS type systems, and also provision and sharing of corporate information

· Immature institutional arrangements in most states with respect to regional bodies/catchment management mean that it will take years for such organisations to understand the implications of provision of spatial information to landholders.  Additionally there is large risk of fragmentation with regionalisation – many organisations duplicating spatial data bases for example 

5B. 
Recommendations (based on ‘Challenges’ section, 3F)

Table 9. Recommendations for future EMS development and implementation

	Challenge
	Recommendation

	Sub-project 1: Monitoring tools

	How to get landholders to do environmental monitoring (additional to their normal production monitoring)
	· Landholders will not collect environmental information for its own sake.  Consider what types of benefit or incentive there needs to be where such data collection has a public benefit. 

	The need to widely publicise the availability of the tools and promote their use in non-EMS situations also
	· Write a short promotional blurb about the tools (including the web link) and email it through national environmental networks (such as the DAFF newsletter).

· Promote monitoring tools to Landcare facilitators nationally, emphasising that the tools can be used as stand-alone educational products

· Provide the web link to other State NRM agencies so they can use the tools into their own websites or provide weblinks to the DPI site

· That tools be accessed through a framework of theme areas that could be accessed by landholders through Commonwealth, State, region or industry websites.

	The need for mentoring, support and training of EMS and general NRM facilitators in the use of tools
	· Consider providing training programs for extension staff in the public and private sectors. This could be a partnership between DAFF and the states.

	Updating monitoring tools as knowledge/science develops
	· DAFF needs to decide whether it will actively promote monitoring tools.  If so, and if demand is created, consideration needs to be given to funding their adaptation for different agro-climatic zones

	Sub-projects 2 and 3: Spatial information and information management systems

	Roll-out of spatial information management systems
	· Provide additional support to Victoria to facilitate roll-out of spatial information management systems. Note that e-Farmer is being trialed and evaluated across 4 CMA regions with land managers. Assuming it is successful, a partnership approach with Victoria would be useful to encourage its full development. DAFF would then have better access to resource condition information

· Assess whether there is interest from other states for sharing spatial data and providing such to land managers. If so, then DAFF can provide useful input as to the considerations needed to develop such systems based on the guidelines developed in this project


5C. 
What is the role of government in EMS?

The role of government in EMS was explored in 2001, with the recommendations going into the EMS National Framework. These recommendations are still highly relevant and in particular this project team would like to re-emphasise the following (in light of this project):

· Government has a strong role for providing public good outcomes at low cost – EMS offers a way to do this (providing there is a strong environmental education focus of EMS delivery).

· The provision of supporting technical/ educational resources such as EMS components, legislation summaries and environmental monitoring tools is a key responsibility of government.

· The establishment of partnerships is very important for the on-going use of EMS.  Governments are not likely to invest in EMS by themselves so co-investment and co-ownership with peak farmer organisations and industry will be important.

· Given the completion of the Pilot programs and within a year, Pathways as well, DAFF needs to evaluate its position on EMS
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