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Executive summary

Vi ct or i ahdwe unigoeringrissic salue and they are also vital to our economy and society. Forest
ecosystems contribute to the generation of goods and services upon which people depend. These
contributions are known as ecosystem services and they range from the provision of clean water and
timber, to the sequestration and storage of carbon, to providing opportunities for recreation and tourism.
Although communities and industries benefit from ecosystem services, their value is either not captured
in standard measures of economic activity such as gross state product or is not attributed to ecosystems.

This study addresses this information gap by
providing an initial assessment of the types, Box 1 Victorian forest modernisation
gquantity and value of ecosystem services program

provided by forests in Victorian Regional Forest

. The Victorian Government has embarked on
Agreement (RFA) regions.

a major program to mo

An ecosystem accounting framework consistent Regional Forest Agreements (RFAs) and the
with the United Nations System of forest management system they accredit.
Environmental-Economic Accounting (SEEA) is Victoria has five RFAs negotiated with the
used to assess the extent and condition of forest Commonwealth Government.

ecosystems across Victorian RFA regions, and
to measure the ecosystem services these
forests provide in physical and monetary terms.

This study supports the forest modernisation
program by increasing our knowledge of the
type, quantity and value of ecosystem
Forest ecosystem extent services forests provide to the Victorian
economy and society.

Five RFAs cover over 13 million hectares of land,
which is more than half of Victoria (Figure 1). They stretch from the southwest to the east of the state,

covering all of Victoria except for the Wimmera-Mallee area in the northwest and the area east of Port

Phillip Bay encompassing the Mornington Peninsula and Western Port Bay. There are over 6 million
hectares of forestint he RFA regions, which i s ar ouModtfoBeSisaper c
on public land within state forests and parks (4.8 million hectares), with 1.2 million hectares on private

land.
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Figure 1 Forest ecosystem extent across Victorian RFA regions

Forest ecosystem services

Ecosystem services can flow directly to the
community, such as when people visit a forest
for recreation and relaxation, or when
communities benefit from reduced climate
change impacts as forests remove carbon
dioxide from the atmosphere.

Ecosystem services also flow to industries that
use them as inputs to the production of goods
and services. Victorian industries that directly
use forest ecosystem services include the
tourism, timber, water, apiary and agriculture
industries. Ecosystem services contribute to the
value these industries add in the economy and
the employment they provide.

Ecosystem services are typically classified as
provisioning, regulating or cultural services. Key
findings from this study are outlined below.

Provisioning services

non RFA region

D RFA region
non forest
forest extent (2018)
- Crown land - forest
- Crown land - shrub/grass/wetland

- Private land - forest

£

Box 2 United Nations System of
Environmental-Economic Accounting
(SEEA)

The SEEA is a framework for capturing and
organising information on the environment,
including its contribution to economic and
other human activity.

It is based on internationally agreed

accounting concepts to gather and organise
information in a consistent way that enables
integration with socioeconomic information.

Countries around the world are implementing
the SEEA to better understand, monitor and
report on the linkages between the
environment and the economy and society.

In 2018, an estimated 6,432 gigalitres of water
flowed from forests in RFA regions, which has
an ecosystem service value of $0.8i 1.3 billion.
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In 2018, around 9 million cubic metres of timber
was harvested from plantation and native forests
in RFA regions, which has an ecosystem service
value of $82 million.

Forests also provide firewood directly to
households. Around 45,000 cubic metres of
firewood is collected from public land in RFA
regions each year, which has an ecosystem
service value of $3i 7 million.

There are almost 2,500 beekeeping sites on
public land across RFA regions. Between 1,000
and 1,500 tonnes per year of honey production
is estimated to be dependent on forests, which
has an ecosystem service value of $3i 4.5
million.

Forests provide biomass for fodder which is
grazed by livestock. Across RFA regions, almost
500,000 hectares of forest on public land is
licensed for agricultural use.

Regulating services

Forests in RFA regions help regulate the flow of
water, providing flood mitigation benefits to 646
localities across Victoria. This has a minimum
estimated value of $97 million per year in
avoided damages to property and infrastructure.

In 2018, forests in RFA regions prevented 382
million tonnes of soil erosion to major
waterways. This has an estimated value of
$3.1i 8 billion based on the cost of artificially
removing sediment from waterways.

Variations across RFA regions

Many ecosystem services are quantified and
valued for individual RFA regions, providing
insights into the role of forests in different parts
of Victoria in providing ecosystem services.

For example, forests in the Central Highlands
RFA region provide significant water provision
services to Melbourne6 s wat er
Central Highlands forests also provide
significant biomass for timber relative to other
RFA regions.

supply

Over 1,000 megatonnes of carbon is stored in
public forests in RFA regions. In 2017, an
estimated 41 megatonnes was sequestered by
public forests in RFA regions, which has an
ecosystem service value of $3 billion. In the
same year carbon losses due to fire, harvesting
and natural factors were estimated at 15
megatonnes, equating to a net increase in
carbon stored of 26 megatonnes.

Forests in RFA regions are estimated to
contribute around $1 million per year to
commercial pollination services through apiarists
accessing floral resources. More broadly,
commercial and wild pollination services are a
crucial input to agricultural production.

Other regulating services of air filtration and
natural pest control are qualitatively discussed in
this study.

Cultural services

Forests provide unique opportunities for
recreation and tourism, with an estimated 34
million visits per year to forests (state forests
and parks) in RFA regions. The estimated value
of this ecosystem service is $905 million per
year.

Several other cultural services and benefits
provided by forests are qualitatively discussed in
this study including: health and wellbeing,
volunteering, amenity, cultural heritage
connection and education and knowledge.

Forests in the North East RFA region also
provide significant water provision services,
particularly to irrigation districts in northern
Victoria, as well as significant erosion prevention
services, partly due to the elevated terrain in this
area.

Forests in the Gippsland and North East RFA

regions sequester and store large volumes of

carbon, as do forests in the Central Highlands
Ea) S .

RFA’region on a per hectare basis.

There are large numbers of beekeeping sites on
public land in the West and Gippsland RFA
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regions, indicating that forests in these regions
may provide significant services to the apiary
industry.

Conclusions and future directions

Understanding the linkages between
ecosystems and the economy and society is
integral to our knowledge of forests and to policy
and management decisions.

The findings presented in this report provide an
initial, indicative and conservative estimate of
the quantity and value of ecosystem services
provided by forests in Victorian RFA regions.

This study shows that forests provide a diverse
range of ecosystem services that flow to
Victorian communities and industries. It reveals
the significant value forests contribute through
these ecosystem services.

This is the first comprehensive study of forest
ecosystem services across Victorian RFA
regions. It establishes a framework that can be
used to monitor trends in ecosystem extent and
condition and flows of ecosystem services over
time. It provides a reference point against which
future ecosystem accounts can be compared.

Box 3 Sometimes valuation is difficult, but
value is unquestionable

Measuring ecosystem services in both
physical and monetary terms is challenging,
and some ecosystem services are not
guantified or valued in this study.

Other ecosystem services have only been
partially valued, and estimates may
understate the full value of ecosystem
services.

Where ecosystem services have been
guantified or valued, the confidence around
these estimates varies due to a range of
factors including the availability and quality of
data and the robustness of methods that can
be practically applied. These limitations are
discussed throughout the report.

The monetary values of ecosystem services
cannot necessarily be aggregated as some
services may overlap.
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|l nt roducti on

Forests have unique intrinsic value and they are also vital to our economy and society. Forest
ecosystems contribute to the generation of goods and services upon which people depend. These
contributions are known as ecosystem services and they range from the provision of clean water and
timber, to the sequestration and storage of carbon, to providing opportunities for recreation and tourism.
Although communities and industries benefit from ecosystem services, their value is either not captured
in standard measures of economic activity such as gross state product or is not attributed to ecosystems.

This study addresses this information gap by assessing the types, quantity and value of ecosystem
services provided by forests in Victorian Regional Forest Agreement (RFA) regions. It aims to enhance
knowledge and understanding 1 both within government and the community i of the linkages between
the environment and the economy and society, which can inform forest and land use policy and
management.

This study uses the United Nations System of Environmental-Economic Accounting (SEEA), a relatively
new and developing framework for capturing information that provides a clearer sense of the value to
society of otherwise unrecognised or unobserved contributions from environmental assets. It is not the
only way to appreciate such assets, but conveys an economic sense of what we may lose without
effective future stewardship.

This report provides an overview of the study, outlining the general approach and key data and methods
used. This is followed by presentation and discussion of findings: forest ecosystem accounts for
Victorian RFA regions. The linkages between ecosystems and industries are also explored. The
conclusion highlights key takeaways and future directions, while technical appendices include detailed
discussion of the assessment of individual ecosystem services and the underpinning biophysical
modelling and spatial data analysis.

Victorian forest modernisation program

The Victorian Government has embarked onamajorpr ogr am t o mo d e regional&oresth e st
Agreements (RFAs) and the forest management system they accredit. The program aims to improve the

longt er m management of Victoriabs forests anpodsidernsur e
community needs. This study supports the modernisation program by increasing knowledge and

understanding of the ecosystem services that flow from forests to the Victorian economy and society.

RFAs are agreements between the Commonwealth Government and states that establish the framework
for the management of forests in an RFA region. They are an outcome of the 1992 National Forest
Policy Statement through which governments committed to the sustainable management of all Australian
forests, whether the forest is on public or private land, reserved for conservation or available for timber
production.

Victoria has five RFAs covering over 13 million hectares of land and over 6 million hectares of forest.
They stretch from the southwest to the east of the state, covering all of Victoria expect for the Wimmera-
Mallee area in the northwest and the area east of Port Phillip Bay encompassing the Mornington
Peninsula and Western Port Bay.

More information is available at www.forestsandreserves.vic.qgov.au/
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Overview of study

This study uses an ecosystem accounting framework consistent with the United Nations System of
Environmental-Economic Accounting (SEEA) to identify, quantify and value ecosystem services provided
by forests in Victorian RFA regions.

The key outputs are forest ecosystem extent accounts and physical and monetary ecosystem service
flow accounts for Victorian RFA regions. An example forest ecosystem condition account has also been
produced, although the relationship between ecosystem condition and flows of ecosystem services is not
established. Spatial maps of ecosystem extent and ecosystem services complement the accounts.

Accounts are produced for a notional reference year of 2018, as this represents the best year that data is
available to measure ecosystem extent and ecosystem services. While timeseries data are available for
some ecosystem services, for others data are available for one year only. An ecosystem extent account
is also produced for 2013.

The ecosystem service flow accounts presented in this study show the supply of ecosystem services by
forests in different RFA regions. While accounts showing the use of ecosystem services by different
economic units (households, industries and government) have not been produced, the users of each
ecosystem service are clearly identified and described, including industries that use forest ecosystem
services as inputs to the production of goods and services in the economy.

Accounts and spatial maps have been produced by drawing on a range of environmental and
socioeconomic data, with EnSym and ArcGIS software used for environmental modelling and spatial
analysis. Localised environmental and socioeconomic data has been used where possible, to support
meaningful estimates that reflect variation in ecosystems and ecosystem services across RFA regions.

This section of the report provides an overview of the environmental-economic accounting framework.
Key data used in this study are outlined, as well as the approach to biophysical modelling and spatial
analysis. An overview of methods used to value ecosystem services is also provided. Study findings are
presented and discussed in the next section of the report.

Environmemthalmi ¢ accounting

An ecosystem accounting framework consistent with the SEEA is used to assess the extent and
condition of forest ecosystems across Victorian RFA regions, and the flows of ecosystem services
generated by these forest ecosystems.

The SEEA is a multipurpose conceptual framework for describing the interactions between the
environment and the economy and society. It builds on the concepts and principles of the System of
National Accounts which is used to measure gross domestic product and other economic and social
indicators. The SEEA framework, including the ecosystem accounting component, is illustrated in Figure
2.

Ecosystem services from forests in Victoria 10
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Figure 2 Overview of the System of Environmental-Economic Accounting

Source: Adapted by DELWP from the United Nations 2014

Ecosystem accounting links ecosystems to economic and other human activities through a series of
conceptual relationships and accounting tables. As a function of their extent and condition, ecosystems
generate flows of ecosystem services which contribute to benefits that people receive. This conceptual
model is illustrated in

Figure 3.

The ecosystem accounting component of the SEEA is an experimental framework that was released in
2014 (known as SEEA Experimental Ecosystem Accounting), which jurisdictions around the world T
including Victoria® i have been piloting. In 2017, the United Nations commenced a revision process with
the intention to reach agreement on issues and formalise the framework by 2020. This study has been
undertaken while the revision is underway, and consequently the application of concepts may differ from
the framework that is formalised.

1. See Department of Sustainability and Environment 2013, Victorian experimental ecosystem accounts, State of Victoria, Melbourne; Department of Environment,
Land, Water and Planning & Parks Victoria 2015, Val ui ng Vi ctori adés Par ks: Account i n Gtaté o Yictoda; Metbgusne; e ms
and Department of Environment, Land, Water and Planning 2016, Marine and coastal ecosystem accounting: Port Phillip Bay, State of Victoria, Melbourne.

More information on environmental-economic accounting at the Department of Environment, Land. Water and Planning (DELWP) is available at:
www.environment.vic.gov.au/accounting-for-the-environment
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