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Issue:  Ecosystem services are the “conditions and processes through which natural ecosystems, and the species that make them up, sustain and fulfil human life” (Daily, 1997). Human economic activity is dependent upon continued supplies of ecosystem services. Even so, little is currently know about how sensitive economic activities may be to marginal changes in the supply or rate of supply of ecosystem services. 

Objective:  Develop mathematical modelling tools that can be used to guide natural resource management decision-making in the Motueka Catchment in a way that will sustain critical ecosystem services and the local economic activities that depend on them.

Background:  The ICM ecosystem services research initiative has grown out of collaboration between Landcare Research (NZ) Ltd and the Ecological Economics Research Group at CISRO Sustainable Ecosystems in Canberra, Australia. Over the past year we have started ecosystem services research in the ICM programme with an initial focus on the use and development of a rapid assessment, participatory modelling tool called the influence Matrix. This research project was undertaken with assistance from the Motueka Community Reference Group who agreed to trail the method. The results of this trail influence model highlight the importance of ecosystem services to the members of this rural community in several ways including the: functional role of different ecological factors, the system-wide influence of ecological group factors and the identification of critical ecosystem services. Assuming that this model is indicative
 of perceptions and concerns of the Motueka community, we can conclude that further research is needed to better understand the sensitivity of local economic activities to changes in key ecosystem services and the goods they provide. It may be expedient to link this ecosystem services research initiative with a regional economic sustainability assessment that is currently being commissioned by Nelson City Council.

Approach:  This research approach has been divided into 2 parts that are independent but also have the potential to be linked if this is deemed advantageous at a future time. Part 1 concerns the development of a natural assets inventory and will require approximately 3 – 4 years to complete. Part 1 consists of 2 natural stages, focusing on the collection and organisation of ecological and biophysical data (stage 1), economic and social data (stage 2).

Table 1 An overview of the parts and stages of this research project

	Parts
	1
	2

	Aim
	Natural Assets Inventory
	Ecological-economic Modelling Tools

	Number of Stages
	2
	1

	Estimated time
	4 years
	2 years

	Stages descriptors
	Stage 1 – ecological data

Stage 2 – economic data
	Stage 1 – select modelling framework

Stage 2 – develop models

Stage 3 – Model evaluation, simulations, exploratory research.


Part 2 of this project is estimated to involve 2 years of substantial commitment to modelling research and development It will draw on data gathered and organised in Part 1 of the project. Part 2 will focus on the development of integrated ecosystem services
 modelling tools and will include an evaluation of the most suitable ‘state of the art’ modelling options available at the time. These tools will be designed and developed for use with different stakeholder groups and provide the ability to consider planning and policy questions in ecosystem services terms. The information provided by these modelling tools will:

1. Depict and quantify the flows of ecosystem services that currently link natural assets and economic activities (on a sectoral basis) in the Catchment.

2. Be used to evaluate the ecological and economic costs/benefits associated with marginal changes in:

- sectoral economic activities(e.g. increase forestry by 30%)

- land management practices(e.g. convert 25% more land to cropping)

- the supply of critical ecosystem services(e.g. plan for the loss of 8% plant biomass)

3. Be used to evaluate regional plans, policy and resource-consents in terms of impacts on ecosystem services.

4. Be used to evaluate the whole-system sustainability of natural assets and the flows of ecosystem services associated with them.

Careful consideration will need to be given to the type or types of ecological-economics modelling frameworks that are used in this project.   

Progress:  Ecosystem services research in New Zealand is in a pioneering stage of development. The potential for developing this area of research has been highlighted by both the Parliamentary Commissioner for the Environment and The Treasury. While ecosystem services-based non-market valuation research has been conducted in New Zealand, the potential benefits of regional or Catchment-scale case studies has yet to be demonstrated. Therefore the important achievements associated with this research project include:


- To demonstrate the validity and potential of an ecosystem services-based approach to resource management planning, policy development and implementation.


- To add to existing knowledge and ecological-economic databases, important information about the role and value of various ecosystem services in a Catchment context.


- To provide a novel and potentially powerful integration framework to the biophysical, institutional and human-dimensions research currently the focus of the ICM research programme.


- To contribute to the development of international research in the area of modelling complex ecological-economic systems.


- To provide dynamic modelling tools for use in plan and policy development and the testing of policy mixes that could include incentives like markets for ecosystem services.
Outputs & Outcomes:  The outcomes of the project match stakeholder needs as identified in the influence matrix (Table 2).

The development of a natural assets inventory is aimed at addressing an immediate need identified through the influence matrix for greater understanding about the role and value of ecosystem services to the local Catchment.

A weakness of the influence matrix is that it lacks input from local Iwi on the concept and role of ecosystem services in Iwi management plans. This representation issue is currently being address by those facilitating the Reference Group. The possibility of a Maori PhD student exploring the concept of ecosystem services is currently being considered in connection with a North Island case study.

Table 2 Community preferences as captured in the influence model
	Needs Identified (iMatrix)
	Project Outcome Expected
	Format of Outcome

	1. Achieve long-term goals for the management of the Catchment (sustainability, resilience, social equity etc).

2. Raise awareness of the role and value of ecosystem services in the Catchment.
	1. Contribute understanding about the role and value of natural assets and ecosystem services in the Catchment.
	1. A series of reports and or publications on key ecosystem services.

2. The development of a natural assets inventory.

3. Develop an web-page with a strong educational focus1
4. Run model simulations based on policy & planning issues

	3. Better understand the functional role of the critical, active, passive and buffer factors identified in the influence model.
	1. Gather together and systematise existing research findings and data

2. Undertake research aimed at understanding the functional role of factors currently not the focus of research in the existing ICM programme.
	1. Build the outcomes of this descriptive research into a series of project reports.

2. Compile data in an electronic inventory.

3. Make the inventory available on a web-page.

	4. Whole-system model (Figure 6) of topological factors explored.
	1. The topological model portrayed in Figure 6 of the influence matrix report will be explored as an influence and dynamic model.
	1. Develop an influence dynamic game model and publish this in licensed software format branded with the ICM / ecosystem services logo.

2. Develop a systems dynamic model.

3. Publications and reports

	5. Given that ecological factors account for a weighted influence of 17 % (one of the largest group factor influences) we need to better understand the role of these factors in sustainable management.
	Ecological-economic models will help us to explore the varied costs and benefits associated with the role and value of ecosystem services in the local Catchment economy. 
	1. Develop various modelling tools.

2. Report and publish on the development of modelling tools.

3. Build an ecosystem services modelling web-page for the ICM project complete with downloadable modules.


Notes: 1 Educational dimension could be developed with funding for a Royal Society Teaching Fellowship.
� There has been discussion about the idea of applying the influence matrix in a broader social context, maybe with a newly formed business stakeholder reference group.


� Models that integrate ecological and economic systems with the aim of exploring the system-wide costs and benefits associated with various management interventions.





Page 3

