Executive
Summary

Key findings and policy issues

The Goulburn Broken Catchment enjoys the dual benefits
of a buoyant economy and a socially vibrant community.
Forecasts for the region indicate that this prosperity

will continue to rise. The gross domestic product for the
Catchment is predicted to grow from $2.97 billion in 1996
to $4.27 billion in 2005. However, some portions of the
Catchment are facing the challenges associated with the

decline of traditional agricultural enterprises.

The Catchment’s economic and social wealth is inextricably
woven into the fabric of the region’s natural resource base.
In order to maintain this base it is essential that natural
assets and the ecosystem services that flow from them

remain healthy and viable.

To achieve ecological, economic and social health the
Ecosystem Services Project, of which this inventory is

the first step, aims to learn with communities how to
deliver the right information to policy developers and
decision makers in an effort to move towards more
sustainable land management practices. The key findings
and policy issues central to this goal are set out below, and

can be found in greater detail in Chapter 6 of the report.
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P> KEY ISSUE1

Integrating management across ecosystem services

An important task is to evaluate the interactions between
ecosystem services and the multiple benefits they provide.
Priorities for further study include exploring the relative
Catchment benefits of:

I Re-establishment of the Lower Goulburn River floodplain.
I Alternative revegetation strategies.

I Nutrient management.

KEY ISSUE 2
Managing land-use intensification
Land-use intensification will need to be carefully managed
to avoid unacceptable off-site impacts on natural assets and
the ecosystem services they provide. Key issues include
identifying:
I “Win-win” solutions through improved farm
management practices.
I Limits to growth before environmental thresholds
are crossed.
I Offsets that could allow the impacts of land-use

intensification to be traded.



P> KEY ISSUE 3

Managing transitions in land-use

Land-use and land ownership change in the Catchment

provides an unrealised vehicle for improving

environmental outcomes. There are opportunities to:

I Work with local government to ensure that all
land-use change leads to a net gain to the environment.

I Develop markets for ecosystem services that
operationalise effective cost sharing.

I Rationalise assets to support sustainable land
management practices.

I Create commercial opportunities that restore

perennial vegetation.

KEY ISSUE 4

Managing vegetation—a hub in the landscape
Protecting remnant vegetation and strategic
re-establishment of trees and other vegetation are
fundamental to restoring the full suite of ecosystem
services. An urgent task is to:

I Quantify multiple benefits of vegetation to further

build upon cost-sharing arrangements.

KEY ISSUE §

Managing cultural, heritage and option values
Catchment planning will need to take account of the
life-fulfilling values of nature, including Indigenous
culture, the intrinsic values of biodiversity, and landscape
amenity. This can be achieved by:

I Local planning that explicitly articulates and manages

for these values.

KEY ISSUE 6

Maintaining soil health

Soil management is perhaps the single most significant

on-farm ecosystem service issue in the Catchment.

Key issues include:

I Acidification, sodicity and soil carbon and their long-
term impact on the productivity of soil.

I Soil biodiversity evaluation and its significance to
different land-uses.

I Soil loss evaluation and its extent and implications.
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KEY ISSUE 7

Accounting for the value of non-agricultural land and
water uses

Tourism, recreation and lifestyle living are established
industries/land-uses in the Catchment that are affected
by land and water management regimes.

Key opportunities include:
I Assessment of the dependence of these growth
industries on natural assets.

I Catchment planning that explicitly includes

non-agricultural land and water uses.

KEY ISSUE 8

Managing water and salinity

The ecosystem services inventory has reaffirmed water

management as a key issue for the Catchment with

a focus on salinity (including end of valley targets),

environmental flows and nutrient management.

Key opportunities include:

I Improving on-farm practices including water use
efficiency, nutrient and groundwater management.

I Identifying and facilitating land-use changes

required to achieve water and salinity outcomes.

KEY ISSUE 9

Anticipating and adaptively managing
emerging issues

Emerging and longer term issues which would benefit
from further study include:
I Climate change adaptation and emission reductions.

I Pollination and its role in horticulture, lucerne
and other pollen dependent crops.

I Native insects and invertebrates and their role in
pest control, soil productivity and the breakdown

and absorption of waste.

I Waste management impacts of heavy metals,

agro-chemicals and high-sodium wastes.

I Shade and shelter and their roles, costs and benefits.
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WHAT ARE ECOSYSTEM SERVICES?

Ecosystem services flow from natural assets (soil, water
systems, plants, animals, other living organisms and the
atmosphere) to provide us with financial, ecological and
cultural benefits. Examples of ecosystem services include:
provision of clean water, maintenance of liveable climates
and fertile soil, pollination, and fulfillment of cultural and
intellectual needs. If natural assets are not maintained the
benefits from ecosystem services decline. Conversely, if we
maintain our natural assets and use them more effectively,

we will benefit from greater returns.

The Ecosystem Services Project is studying a cross section
of ecosystem services that underpin key economic sectors
within Australia such as dairy, horticulture, beef, wool and
cropping. Quality of life industries such as recreation, rural
sub-division and tourism are also being examined. Possible
changes to these services under various land management
scenarios are being considered in partnership with a range
of stakeholders. Our ultimate aim is for scientists and
communities to learn together how to deliver the right
information to policy developers and decision makers in

an effort to move towards more sustainable land

management practices.

Focusing on ecosystem services encourages us to look at
landscapes and ecosystems and the processes going on

in them in a different way that can reveal new problems
and new opportunities. Considering ecosystem services
broadens the set of benefits and values from nature beyond
the relatively narrow set currently considered in decision
making. Because ecosystem services flow from interactions
among the whole set of processes occurring in ecosystems,
an ecosystem services approach forces us to view our
catchments holistically rather than looking at individual
components in isolation from one another. An ecosystem
services approach focuses on the values that people, rather
than scientific theories, discern from nature, and this allows
us to document the lessons learned in the Goulburn Broken
Catchment in ways that have immediate relevance to land

managers in this and other catchments.

In the Goulburn Broken Catchment, the Ecosystem
Services Project is a partnership between CSIRO,

The Myer Foundation, The Goulburn Broken Catchment
Management Authority, Land and Water Australia,
government representatives and, most importantly,

the Catchment community.
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OBJECTIVES OF THE INVENTORY

This inventory of ecosystem services in the Goulburn Broken
Catchment is a first step towards our ultimate aim. It gives
an insight into what services are currently provided, and
forms the basis for a more detailed assessment of what
might happen to those services under a set of scenarios for
the future. The inventory report sets out to achieve a number
of objectives including:

I Describing the full range of goods (the things people

value) produced in the Goulburn Broken Catchment.

Identifying the dependence of these goods on various

ecosystem services.

Identifying the ecosystem services of highest priority in
the Goulburn Broken for further study and management.

THE GOULBURN BROKEN CATCHMENT

Considered the “food bow!” of Australia, the Goulburn Broken
Catchment is located in Northern Victoria, Australia. The
Catchment is a diverse region consisting of the irrigated
region in the north, the central dryland grazing and cropping
region, and the southern high country valued for its tourism
and recreational uses. The Catchment’s total area is almost
2.5 million ha of which approximately two-thirds have been
cleared for agriculture. Approximately 200,000 people call
the Catchment home, of which 17,000 are employed in
agriculture and associated industries.

A number of ecological, economic and social trends are

occurring in the Catchment, which include:

I Increasing population and employment in service
industries, and growth in less traditional farming
activities such as grapes and olives.

I Land-use intensification in dairy, horticulture
and vegetable industries.

I Strong economic growth; the Gross Domestic Product
(GDP) of the Catchment is expected to rise from
$2.97 billion in 1996 to $4.37 billion in 2005. A large
proportion of this GDP is underpinned by the economic
activity supported by natural assets and the ecosystem

services that flow from them.

One of the key ecological threats in the Catchment is the
implications of past clearing of native vegetation, which has
increased salinity, negatively impacted on water quality, and
diminished habitat for species. Nutrient management, water
quality, soil health and pest management are all considered
significant issues in the Catchment. The region is both a

positive and negative contributor to climate stability.



CONCEPTUAL FRAMEWORK OF THE INVENTORY
A conceptual framework has been developed which
illustrates the role of ecosystem services in maintaining
natural assets and in supporting the production of goods

of value to the Goulburn Broken community.

Natural assets refer to the stock of natural resources from

which many goods are produced while goods are all things

produced in the Catchment that are of value to humans.
Ecosystem services, therefore, contribute to the economic
and social well-being of people in and beyond the

Catchment in two ways:

I Through the use of natural resources to provide an input

to production of a good or service (for example, the service

of pollination uses the natural asset of plants and
animals).

I By maintaining natural assets via two pathways
(first, through the regeneration capacities of
natural assets, such as nutrient cycling in soils, and
second, through the assimilation of by-products arising
from production processes or from consumption of
goods such as the assimilation by vegetation of carbon

dioxide from industry).

The key question revealed by this simple conceptual
framework is:
Can our natural assets be managed in a way that
sustains the ecosystem services that in turn support
the production and consumption of goods from
the Catchment?

DIAGRAM 1

Ecosystem services conceptual framework
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CATEGORISING GOODS AND ECOSYSTEM SERVICES
IN THE CATCHMENT

In consultation with the Catchment community, the
inventory has attempted to document the full range of
goods that are produced in the Catchment. These goods
are broadly categorised under one of the following sectors
(noting the gross value of production from each):

I Primary Industries—$1,147 million

I Processing and Manufacturing—2,927 million

I Housing and Construction—$276 million

I Electricity and Water—$198 million

I Service Industries—$2,000 million

I Environmental, Cultural, and Aesthetic Goods—significant

value not easily expressed financially

A more detailed disaggregation of these goods and their
contribution to the regional economy is contained in

Chapter 4 of the report.

The services under discussion in this report are as follows:
Pollination is the service of fertilising flowers allowing
for seed and fruit production, and is critical to the
regeneration of plants and to the production of
fruits and seeds.

Life-fulfilling services are the provision of aesthetic
beauty, cultural, intellectual, and spiritual inspiration,
sense of place, existence value, scientific discovery,

and serenity.

Regulation of climate relates to the services provided
by plants, animals and other organisms, that regulate
atmospheric composition and weather patterns
creating a habitable environment.

Pest control is the service of controlling organisms
that are unwanted or cause damage to things that

are valuable to people.

Genetic resources are part of biodiversity which consists
of ecosystem, species and genetic diversity.
Maintenance and regeneration of habitat is the service
of maintaining the biota through processes of
regeneration, the maintenance of viable populations of
flora and fauna and the management of vegetation to
facilitate production, dispersal and growth of seed.
Provision of shade and shelter is the service provided
by vegetation that ameliorates extremes in weather
and climate at a paddock scale for plants, animals

and structures.
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Filtration and erosion control relates to the functions

performed by soil components (including soil biodiversity)

and vegetation in minimising soil loss and filtering
sediments from water to improve water quality.
Maintenance of soil health is required to sustain
biological productivity, promote air and water quality
and maintain plant, animal and human health.
Healthy waterways are defined by a balance of fish,
invertebrates, plants and algae in waterways, with
the appropriate in-stream, riparian and floodplain
habitats for these organisms to live in.
Regulation of river flows and groundwater levels
is the service of collection and distribution of water
through rivers, lakes, wetlands and groundwater
systems. The mitigation of floods is also included in
this ecosystem service.
Waste absorption and breakdown captures the role
played by various organisms (terrestrial and aquatic)
in absorbing and breaking down wastes.

Essays on each of these ecosystem services can be found

in Chapter 7 of the report.

RANKING AND IDENTIFYING
PRIORITY ECOSYSTEM SERVICES

The major task undertaken in this inventory has been a first
assessment of the relative importance of each ecosystem
service to each land-use/industry in the Catchment. The
criteria used include:
I overall importance/impact;
I importance at the margin (i.e. the importance of a

small change in the provision of a service); and

I manageability.

These criteria have been used to determine whether a
particular service receives a high, medium or low ranking.
The purpose has been to evaluate which ecosystem services
are of critical importance to the Catchment. This includes
an assessment of those ecosystem services that are most at

risk from existing management practices.

Of course all of the ecosystem services are important in
one way or another. However, the objective has been to
identify those of particular importance to each industry

and/or land-use.

The table below is a high level summary of a systematic

process through which the ecosystem services most highly

ranked for each industry have been identified. Chapter 5 of the

report presents these results in greater detail. In particular, for
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each highly ranked service the key issues and potential
management responses are identified for each industry.

Appendix 1 outlines the methodology used for the rankings
and then presents results for all industries and land-uses
across all ecosystem services. Rationale for each ranking is
provided and has been subject to an open and

transparent process of review by both Catchment and
external scientific experts.

WHERE TO FROM HERE?
This inventory has evaluated the state of all ecosystem
services in the Goulburn Broken Catchment and identified

a set of priority issues for future management.

Many of the key issues raised in the report (contained within
Chapter 6,and a summary of which is found at the beginning
of the Executive Summary) are familiar to the Catchment and
are consistent with existing natural resource management
strategies. However,a number of new and challenging issues

emerge when we take an ecosystem services perspective.

The ecosystem service approach is different from other
approaches to natural resource management because of

the focus on managing natural assets for the values they
provide, rather than focusing on the problems that arise from
inappropriate natural resource management. It also highlights
the interdependence of ecological processes and the need

to adopt holistic management strategies that are capable of
adapting to address uncertainty.

From this point we will move to more detailed evaluation
of some of the key issues that have been identified. It is
expected that further analysis of these key issues will be
required at two scales.
Regional scale assessment will evaluate the importance
and management of all ecosystem services at a Catchment
scale. Impacts across different land-uses and the
interactions between different ecosystem services will
need to be considered. This approach will broaden and
strengthen the already developing discussion about
priorities for land-use change in the Catchment and
following on, the policies and tools that facilitate the

structural changes required.

Localised scale evaluation will identify a limited number of
issues that are of particular importance or represent key
economic opportunities for the Catchment. These studies
will provide the opportunity to evaluate the relative costs
and benefits of alternative management strategies at an
enterprise scale.



TABLE 1
Highly ranked ecosystem services in the Catchment

Land-use/Industry
Ecosystem service

Areas of culture/future options

Intensive animals
Water production
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Food processing

Vegetables
Forestry
Recreation

Pollination

Life-fulfillment

Regulation of climate

Pest control

Maintenance and
provision of genetic
resources

Maintenance and
regeneration of habitat

Provision of shade
and shelter

Maintenance of soil health

Maintaining healthy
waterways

Water filtration and
erosion control

Regulation of river flows
and groundwater levels

Waste absorption and
breakdown
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