The economic
impact of
VicForests on
the Victorian
community
September 2017

The economic impact of VicForests
on the Victorian Community

Table of Contents
Glossary2

References58

Executive Summary

3

Project overview

3

Appendix A:
Counterfactual and Substitution

Study approach

3

61

Counterfactual61
Substitution61

The scale of VicForests, its contractors
and its customers

4

Total regional economic impacts

4

Findings – other impacts

5

1. Introduction

6

Producers65

1.1 The native timber industry in Victoria

6

Investors65

1.2 About this study

6

International65

1.3 Report outline

7

2. Background and scope

8

2.1 Scope of this study

8

3. Assessment of the impact of
VicForests on the Victorian community

13

3.1 General Economic impacts

13

3.2 Social

19

3.3 VicForests’ financial performance

26

3.4 Tourism

33

3.5 Carbon

36

3.6 Water

43

3.7 Fire

49

3.8 Biodiversity

52

Appendix B: DAE-RGEM

63

Overview63
The representative household

64

Appendix C: CGE Modelling inputs

66

Appendix D: Identifying hotspots
for social impacts

67

Further notes

67

Limitation of our work

68

General use restriction

68

1

2

Glossary
ABARES Australian Bureau of Agriculture and 		
Resource Economics and Sciences
CGE

Harvested wood product

IRSD

Index of Relative Socio-Economic 			
Disadvantage

NPAT

Net Profit After Tax

RFA

Regional Forestry Agreement

SEIA

Social-Economic Impact Assessment

SFA

Suitable Forest Area

VAGO

Victorian Auditor General’s Office

WFA

Working Forest Area

Computable General Equilibrium

DELWP Department of Environment, Land, Water 		
and Planning
DEPI

HWP

Department of Environment and Primary 		
Industries

FAO

Food and Agriculture Organisation of the 		
United Nations

FMA

Forest Management Area

FMP

Forest Management Plan

FTE

Full-time equivalent

FWPA

Forest and Wood Products Australia

GSP

Gross State Product

The economic impact of VicForests
on the Victorian Community

Executive Summary
Project overview

Study approach

This report is an analysis of the economic benefits
and costs (both direct and indirect) of the native
timber industry in Victoria. It provides a reference
point for key stakeholders in the Victorian native
timber industry to inform discussion about the
current and future scope of the industry.

This report utilises a well-established modelling
approach to estimate the impact that VicForests’
activities make on the Victorian economy.
This includes both the impact that VicForests
makes directly to the economy, through its
forestry operations, and indirectly through the
economic activity in related industries that supply
intermediate inputs to VicForests and interact with
the forest industry.

This report follows on from a 2015 Deloitte Access
Economics report on the native timber harvesting
sector in the Central Highlands Regional Forestry
Agreement (RFA) area and its impact on the Central
Highlands and Victorian economies.
This 2017 study aims to build upon the previous
work by analysing the impact of VicForests’
operations across the State on a wide range of
environmental, financial and social issues, while
also taking into account more recent reports that
have examined aspects of the Victorian native
timber industry.

This study analysed the economic impact of
VicForests through two sequential stages:
•

Firstly, the economic activity directly associated
with VicForests’ operations was quantified.
Specifically, the revenue generated and
employment maintained by VicForests, its
contractors and its direct customers were
profiled and analysed.

•

Secondly, the activity directly associated with
VicForests, its contractors and customers in turn
generates economic activity, which, if taken
away, would result in economic impacts. Using
the direct activity of VicForests as modelling
inputs, the impact of VicForests on the Victorian
economy as a whole (both directly and
indirectly) was quantified using Deloitte Access
Economics’ Regional General Equilibrium Model
(DAE-RGEM) of the Victorian economy.

The Computable General Equilibrium (CGE)
framework estimates the net economic impact
of the native timber industry relative to a
counterfactual scenario where there is no industry.
As the framework accounts for reallocation of
resources, it is the preferred tool to estimate
economy-wide impacts, and is considered robust.
Impacts of native timber harvesting go beyond
those measurable in a CGE model. Hence, the study
also provides an assessment of VicForests’ impacts
in areas including tourism, carbon emissions, water,
fire, biodiversity, and social impacts. Impacts on
water supply and carbon emissions were quantified
in dollar terms, while other impacts were discussed
qualitatively.
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Executive Summary

The scale of VicForests, its
contractors and its customers

Total regional economic impacts

In 2015-16, VicForests operations generated $112
million in revenue via the sale of native timber. This
native timber is sold to customers across Victoria,
including sawmills, paper mills and firewood
retailers. These customers collectively are estimated
to generate $657.9 million in revenue.
The activity of VicForests, its contractors and
customers collectively result in the direct
employment of 2,526 Full Time Equivalent (FTE)
workers, including 506 FTE workers directly
employed by VicForests and its contractors.
VicForests’ customers account for the remaining
2,020 FTEs. Employment, and associated economic
activity, is concentrated in a number of towns
including Morwell (1,205 FTEs) and Orbost (214
FTEs).
Not all of the $769.9 million in revenue represents
value created by VicForests, its contractors and its
customers, as each of these entities have costs of
production. The difference between revenue and
the cost of intermediate inputs (plus taxes) used
by VicForests and associated entities is termed
“value added”, and represents the additional value
which these entities have created. In 2015-16, the
activity of VicForests, contractors and customers
is estimated to have created a total value added
of $297.3 million in Victoria, with $70 million
of this directly attributable to VicForests and its
contractors.
Table 1: CGE modelling inputs for the native timber
harvesting industry, FY2016
Revenue
Value Employment
($M) added ($M)
(FTE)
VicForests &
Contractors
Customers
Total

112

70*

506

657.9 ***

227.3**

2,020

769.9

297.3

2,526

If VicForests did not exist, the impacts on the
Victorian economy would be larger than the
quantum of economic activity outlined in Table
1 above. This is due to the interdependencies
between VicForests, its contractors and customers
and other segments of the economy. The CGE
model is used to capture the extent to which
economic activity would be impacted across all
sectors of the Victorian economy, including the
native timber industry, if VicForests did not exist.
The modelling focusses on value added and
employment as the key metrics of interest, which
provide a “purer” sense of how the Victorian
economy is likely to respond in VicForests’ absence.
The metrics outlined in Table 1 above are used as
modelling inputs to the CGE model. The modelling
shows that a Victorian economy without VicForests
would have lower Gross State Product (GSP) and
employment over the modelling period (from
financial year 2016 to 2026).
Specifically, the Victorian economy would be
permanently smaller by 0.15%, and employ 0.06%
fewer FTE workers if VicForests did not exist. Wages
would be 0.14% lower compared to the “world”
with VicForests.
The cumulative value added impact attributable
to the native forestry industry is estimated at
$2.23 billion in net present value terms1 over the
10-year modelling period, or around $223 million
a year. The average annual impact is slightly
lower than the scale of VicForests’ and associated
operations presented in Table 1 as some resources
are reallocated over the longer term. The economywide impact over the modelling period is $5.21
billion, including native forestry and accounting
for its interactions and impacts with other industry
sectors.

Source: ABS Cat. 6291.0 Labour Force, Detailed; ABS Cat.
5209.0 Input-Output tables, VicForests
*Applied Value added: Production ratio for forestry and
logging to total VicForests revenue
**Applied FTE: Value added ratio for primary processing
to total customer FTEs
***Applied FTE: Revenue ratio for primary processing, to
value added.
1

The Net Present Value (NPV) concept allows for a comparison
of dollar values at different points in time. It assumes that
money is worth more now than in the future – and that the
future nominal cashflows can be discounted back to their
equivalent in today’s dollars, given an appropriate discount
rate, or opportunity cost of money.
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The cumulative impacts without VicForests’
operations are summarised in the table below.

Findings – other impacts

Table 2: The cumulative impact if VicForests did not
exist, FY2016-26 (2015-16 dollars)
Cumulative
value added
($M)

Average
employment
(FTE)

-525

-506

VicForests
Customers

-1,704

-2,020

Total native
forestry industry

-2,229

-2,526

VicForests
(including
contractors)

Other primary
productiona

-9

Other secondary
productionb

-1,396

Tertiary
productionc

-1,367

Other sectors
of the Victorian
economy

-2,771

All Victorian
economyd

-5,209

-2,000

Source: Deloitte Access Economics
a: Other primary includes Agriculture, Other Forestry
(Plantation), Gas, and Mining.
b: Other secondary includes Other Wood Processing,
Manufacturing, Transport, Electricity, and Construction
c: Tertiary includes Banking & Finance and Services.
d: This refers to the GSP deviation rather than the value
added deviation. The sum of value add deviations (i.e.
native forestry industry, plus other sectors of the Victorian
economy), is less than the -$5,209m presented for whole-ofeconomy, as the whole-of economy results include taxes.

A world without the Victorian native timber industry
would have significant impacts beyond its economic
footprint. The native timber industry is an important
employer in some regions where limited alternative
employment opportunities exist. In a world without
the industry, significant negative social impacts on
those regions would occur in the short term, while
longer-term impacts would also be likely if regions
were unable to adapt.
Without native timber harvesting, net carbon
emissions are estimated to be higher. This is as
native timber harvesting in Victoria is conducted in
a less carbon intensive manner when compared to
substitutes from overseas (FWPA, 2016). The carbon
footprint from alternative materials such as concrete
are also substantially higher than that of native
timber.
Without native timber harvesting, fire suppression
would be negatively impacted by the loss of
firefighting resources, both in terms of skilled staff
and specialised forest equipment, and reduced road
maintenance.
Water production would increase in the absence of
native timber harvesting, by an estimated 4,295ML
per annum, valued at around $1.76 million to $2.43
million per annum. Some marginal improvement in
water quality may also occur.
Biodiversity and tourism may experience net positive
impacts in a world without the industry. However,
these benefits are uncertain and, in the case of
tourism, would require significant investment in
order to occur.
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1. Introduction
1.1 The native timber industry in
Victoria
VicForests is a state-owned enterprise, established
in 2003 under the State Owned Enterprises Act
1992. It is operated on a commercial basis to deliver
economic returns to Victoria over the long term.
VicForests is vested the timber resources from
approximately 26% of Victoria’s public native
forest area (equivalent to 1.8 million hectares
of State forest), for the purposes of harvest, sale
and regeneration. Access to timber resources is
legislated through the Sustainable Forests (Timber)
Act 2004 and the publication of an Allocation
Order.
VicForests complies with the Code of Practice for
Timber Production 2014 to ensure that timber
harvesting and associated activities are compatible
with the conservation of a range of forest values.
VicForests is also certified to the Australian
Forestry Standard and is currently working towards
obtaining Forest Stewardship Council certification.
Both certification schemes provide assurances that
forest management activities give consideration to
environmental, social and economic criteria based
on independently verified and globally-recognised
standards.

timber industry. This report provides a reference
point for key stakeholders in the Victorian native
timber industry more broadly, with analysis that can
be used in the public domain to inform discussion
about the industry.
This report provides:
•

a review of VicForests’ financial performance
across the last five years;

•

estimates of the economic impact (value add)
of VicForests’ activities, including employment
and ‘flow-on’ impacts to other sectors, at a
state-wide level. We used the Deloitte Access
Economics Regional General Equilibrium
Model (DAE-RGEM) to estimate the net
regional economic impact of the native timber
industry relative to a world where there is no
industry. This model captures the direct impacts
of VicForests’ operations and the flow on
implications for the rest of the economy;

•

qualitative commentary of the social impact of
VicForests’ operations, and an assessment of the
impact and incidence of potential social impacts
should VicForests’ activities cease;

•

qualitative commentary on tourism currently
occurring across Victorian native forests, and
potential uplifts to activity should VicForests’
activities cease;

•

estimates of the impact of VicForests’ activities
on water supply, particularly in the Central
Highlands region, and quantification of these
impacts in dollar terms;

•

estimates of the impact of VicForests’ activities
on carbon emissions, and quantification of these
impacts in dollar terms; and

•

overview of the impacts which harvesting of
native timber would have on flora and fauna
across State forests, and a summary of the
initiatives which VicForests is undertaking to
minimise these impacts.

1.2 About this study
In 2015 Deloitte Access Economics was
commissioned by VicForests to assess the size of
the native timber harvesting sector in the Central
Highlands Regional Forestry Agreement (RFA) area
and model its impact on the Central Highlands
and Victorian economies. The 2015 report titled
Economic assessment of the native timber industry
in the Central Highlands RFA Area has been made
publicly available2. The report focused on the
economic issues of native timber harvesting in
VicForests’ largest management region.
This 2017 study aims to build upon the previous
work by analysing the impact of VicForests’
operations across the State on a wide range of
environmental, financial and social issues, while
also taking into account more recent reports that
have examined aspects of the Victorian native

2

http://www.vicforests.com.au/about-vicforests/economicreport

In preparing this report, we have relied, in part,
on data and information provided by VicForests.
In addition we have had regard to public data/
research where relevant and available. These

1. Introduction

include a number of relevant reports which have
become available since we prepared our 2015
report. These include:
•

Valuing Victoria’s Parks, Parks Victoria, 2016;

•

Rethinking Victoria’s approach to forestry, PwC,
June 2016;

•

Experimental Ecosystem Accounts for the
Central Highlands of Victoria, ANU Fenner
School of Environment and Society, Version 1.0
June 2016;

•

Valuing Victoria’s Parks, Accounting for
ecosystems and valuing their benefits: Report of
first phase findings, Parks Victoria (PV) and the
Department of Environment, Land, Water and
Planning (DELWP), September 2015;

•

Carbon stocks and flows in native forests and
harvested wood products in SE Australia, Forest
& Wood Products Australia, January 2016;

•

Assessment of the Economic, Social and
Environmental Impact of the Proposed Great
Forest National Park to the Yarra Ranges
Municipality, Dench McLean Carlson and k2
Planning, March 2016;

•

Forestry for a low-carbon future - Integrating
forests and wood products in climate change
strategies, Food and Agriculture Organization
of the United Nations, 2016; and

•

Great Forest National Park: economic
contribution of park establishment, and visitor
expenditure, Nous Group for the Wilderness
Society, February 2017.

The economic impact of VicForests
on the Victorian Community

1.3 Report outline
The remainder of this report is structured as
follows:
•

Chapter 2 outlines the background to VicForests’
economic impact and describes the economic
profile of the VicForests forest management
areas (FMAs), the various public land tenures
and land available for harvesting within those
FMAs.

•

Chapter 3 describes VicForests’ recent financial
performance, the economic footprint of
VicForests – both in terms of direct and economy
wide impact. It also provides an assessment of
the impact of VicForests considering its social,
tourism, carbon, water, fire and biodiversity
impacts.

•

The Appendix includes details on the
counterfactual and substitution assumptions,
the Deloitte Access Economics – Regional
General Equilibrium Model (DAE-RGEM), and
the methodology for identifying hotspots for
social impacts.
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2. Background and scope
2.1 Scope of this study
2.1.1 Study Area
The Study Area for the purposes of this report is the State of Victoria. The following map shows the Forest
Management Areas (FMAs) across Victoria, with the Central Highlands Regional Forestry Agreement (RFA)
area included for reference. Victoria is covered by 14 FMAs. Harvesting activity occurs predominantly across
seven of these FMAs. Individual harvesting areas, termed “coupes”, are identified within each harvested FMA
as part of VicForests’ planning process.
Map 1: Forest Management Areas and Central Highlands Regional Forest Agreement area

Source: Deloitte Access Economics using VicForests data, ABS ASGS

RFAs are 20-year plans for the sustainable management and conservation of Australia’s native forests.
There are ten RFAs across Australia, including five in Victoria, covering commercial native forestry regions.
RFAs seek to balance competing economic, social and environmental demands by setting obligations and
commitments for forest management. Most, but not all, of Victoria is covered by RFAs.

2. Background and scope
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2.1.2 Victorian Crown Land Tenure and Native Forests
Victoria has approximately 8 million hectares of Crown land, which is managed to provide environmental,
social, cultural and economic benefits to the people of Victoria. Crown land accounts for approximately 35%
of Victoria’s landmass.
Map 3: Victorian Crown Land

Source: DEPI 2013

The bulk of Victorian Crown land is in parks and
conservation reserves (4 million hectares, managed
by Parks Victoria), and in State forests (3.14 million
hectares, managed by the Victorian Department of
Environment, Land, Water and Planning (DELWP)).
A further 800,000 hectares includes Commonwealth
Government managed land, reserves managed by
Committees of Management or local government,
metropolitan/heritage river parks, and land held
under lease or by licence from the Crown.
Of the 3.14 million hectares of State forests managed
by DELWP, timber harvesting is permitted across 1.8
million hectares under an Allocation Order made
by Government pursuant to the Sustainable Forests
(Timber) Act 2004. This Working Forest Area (WFA),
represents around 60% of total Victorian native
forest. Land falling outside the WFA are generally
forest reserves, or other excluded areas reflecting
riparian buffers or areas with slopes with angles
greater than 30 degrees.

Of the WFA, not all of the area is suitable for
harvesting due to species composition, insufficient
yields, timber quality, access issues or other
considerations. Excluding these areas, VicForests’
Suitable Forest Area (SFA) is defined, equating to
approximately 24% of the WFA, or 14% of Victorian
State forests.
Across the Victorian SFA, VicForests harvests an
average of 3,570 hectares per annum across eastern
Victoria. A small volume of harvesting activity also
occurs in western Victoria, albeit under a different
harvesting model, and where data records are more
limited.

9
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Table 3: Victorian Crown Land Tenure, and VicForests harvesting activity
Area (hectares)
Total Crown Land

7,916,000

Parks

3,982,000

State Forests

3,138,000

Other Crown Land
FMA

796,000
WFA

SFA

Benalla-Mansfield

131,989

14,402

43

Central

152,530

65,509

571

Dandenong

47,939

20,810

131

Central Gippsland

384,146

62,794

472
612

Tambo

Reserve

1,263,267

Harvested*

288,774

47,089

North-East

386,745

23,418

103

East Gippsland

482,611

229,066

1,635

1,874,733

463,087

3,568

Total

Source: DEPI 2013, DELWP 2016, VicForests 2016
*Average area harvested over past 10 years, excluding salvage harvest

2.1.3 Native timber harvesting history across Victoria
VicForests’ harvest planning process identifies
individual coupes for harvesting, which are
consolidated onto a rolling five-year Timber Release
Plan (TRP). Across eastern Victoria, VicForests
primarily uses clear-fell (for ash) and seed tree
(for mixed species) harvesting. Uneven-aged and
thinning are two other methods used to harvest
coupes. VicForests is transitioning to using regrowth
retention harvesting for approximately 50% of
the area of ash coupes in the Central Highlands.
Upon completion of harvesting, VicForests prepares
each coupe for regeneration, and is required to
regenerate at a similar rate to which it harvests.
As of 2013, data collection was insufficient to
conclusively inform whether regeneration efforts

Chart 4: Total hectares harvested, FY05-15

were equal to amount harvested (VAGO, 2013).
The area and volume which VicForests harvests has
declined over time, primarily due to increases in the
area of forest reserved in conservation reserves and
the impact of bushfires in the early 2000s.
Once the Timber Release Plan is approved, VicForests
engages contractors to harvest and deliver logs
to customers’ mills. Sales contracts are developed
using a delivered price that incorporates harvest and
haulage costs.

2. Background and scope
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tree selection form of native timber harvesting in
western Victoria, harvesting operations commonly
occur in the same locations year on year. Relative
to eastern Victoria, the volume of native forest
harvested across western Victoria is minimal – as
summarised in Table 4 below.

Small scale commercial harvesting also occurs across
western Victoria, which was transferred from the
(then) Department of Environment and Primary
Industries’ management to VicForests in November
2014. Data on hectares harvested are not reflected
in Chart 4 above. Due to the low intensity, single

Table 4: Volume harvested by species eastern Victoria and western Victoria (‘000 m3)
Species
East
VIC

2006-7

2007-8

2008-9

2009-10

2010-11

2011-12

2012-13

2013-14

2014-15

2015-16

1,054

1,262

1,073

1,265

1,092

873

847

810

925

964

617

678

608

587

606

559

412

404

362

338

1,671

1,940

1,681

1,852

1,697

1,431

1,259

1,214

1,286

1,302

Ash

-

-

-

-

-

-

-

-

-

-

Other

-

-

-

-

-

20

23

23

21

21

Total

-

-

-

-

-

20

23

23

21

21

1,054

1,262

1,073

1,265

1,092

873

847

810

925

964

617

678

608

587

606

579

435

427

383

359

1,671

1,940

1,681

1,852

1,697

1,451

1,282

1,237

1,307

1,323

Ash
Other
Total

West
VIC1
Total
VIC

Ash
Other
Total

Source: VicForests. Components may not add up to totals due to rounding
1: No data available for western Victoria prior to 2011-12

wood chip and pulp production.

2.1.4 Industry definition
For the purposes of this study, the ‘native timber
industry’ is defined by the activities that VicForests is
authorised to undertake in accordance with its Order
in Council 2003 and the primary processing activities
undertaken by customers that are supplied native
timber by VicForests directly.
The native timber industry activities considered are:
•

Forest management and planning services,
including timber resource estimation, regulatory
compliance planning and monitoring, biodiversity
planning and surveillance, forest research;

•

Timber product sales services, including sale of
seed and commercial firewood;

•

Timber product harvesting services including
timber harvest, stand tending and forest road
construction;

•

Timber product haulage and supply services,
including road maintenance services and log
storage;

•

Timber regeneration activities, including seed
collection, storage and supply services, site
preparation services, site establishment planting
and sowing, pest, disease and weed prevention
or management and site stocking surveys and
rehabilitation services; and

•

Primary processing of timber products, including
milling of sawn timber, firewood production,

The above is assumed to correspond to the following
ANZSIC codes:
•

Forestry and Logging (ANZSIC 0301);

•

Forestry Support Services (ANZSIC 0501);

•

Log Sawmilling and Timber Dressing (ANZSIC
141);

•

Other Wood Product Manufacturing (ANZSIC
149);

•

Pulp, Paper and Paperboard Manufacturing
(ANZSIC 151); and

•

Converted Paper Product Manufacturing (ANZSIC
152).

For the purposes of this report, the industry
definition excludes secondary and downstream
processors of native timber products, such as
furniture manufacturing (ANZSIC 251).

11

12

2. Background and scope

2.1.5 Counterfactual scenario
This analysis compares the path of the economy
under a business-as-usual trajectory (termed
‘base case’), to a hypothetical ‘counterfactual’
where a particular event occurs – in this case, a
world without native timber harvesting activity in
Victoria.
In the base case, the native timber industry
continues its operations based on the following
assumptions:
•

•

VicForests continuing its direct harvesting
operations, as driven by forecasts on the price
and volume of harvest activities provided by
VicForests. In particular, the real output value
of harvesting activities is expected to remain
at current levels in real terms throughout the
modelling period. That is, volumes remain at
2016 levels, while prices increase in line with
inflation;
VicForests continuing its ancillary activities
including native forestry management, road
access maintenance, bushfire management
and suppression, and the monitoring of native
fauna;

•

VicForests’ customers continuing their native
timber related primary processing activities.
It is assumed that the customers’ real output
remain at current levels given the real output of
VicForests’ native timber harvest is forecast to
remain constant.

This is compared to a counterfactual of a world
without VicForests – and consequently the native
timber harvesting industry. It is not replaced by
a commensurate organisation for the duration
of the modelling period from financial year 2016
to 2026. Funding for ancillary activities currently
undertaken by VicForests, including fire suppression
and road maintenance, is not picked up by another
organisation.
The difference between the two cases can be
considered the economic impact of VicForests’
continued operations.

The economic impact of VicForests
on the Victorian Community

3. Assessment of the impact
of VicForests on the Victorian
community
3.1 General Economic impacts
Computable General Equilibrium (CGE) modelling
was employed to illustrate the economic impacts
of a world without VicForests on the Victorian
economy.
The CGE model represents the entire Australian
economy, broken down by regions (e.g. Victoria),
sectors (e.g. native timber harvesting), and the
interactions between demand and supply in each
market (e.g. purchasers and suppliers of native
timber). The CGE model provides a complete
representation of the Victorian economy and is
well suited to modelling the impact of VicForests’
operations on the economy.
3.1.1 Methodology
The Deloitte Access Economics Regional General
Equilibrium Model (DAE-RGEM) has been

Figure 1: Economic accounting framework

used for the impact assessment. DAE-RGEM is
underpinned by the GTAP 9 database, which is a
fully documented, publically available database
containing complete input-output production
functions, macroeconomic data and bilateral trade
information for 140 countries and 57 industries,
as the starting point of the Australian economy in
2011.
CGE models capture the overall net effects of a
project on economic activity, or gross regional/
state product (GRP/GSP). The model accounts for
the flow-on impacts to upstream sectors, while
capturing the resource constraints present in the
economy, with increased activity in one sector
necessarily drawing on resources from other
sectors, and ‘crowding out’ existing activity.
Model inputs and outputs utilise the economic
accounting framework:

13
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The framework starts with intermediate inputs,
or semi-finished goods, which are used in the
production of other goods and/or services. For
VicForests, intermediate inputs could for example
include computer systems purchased for use by
VicForests staff.
Firms purchase intermediate inputs then aim to
transform them into other goods and/or services
which are worth more, by applying labour and
capital. The ‘value added’ by labour and capital
employed is represented by the returns to those
factors, measured by worker wages and returns to
capital (roughly, profits) respectively. Value added
can alternatively be thought of as the revenue
earned by an economic entity/industry for the
goods and services it sells, less the costs of inputs
(intermediate inputs) purchased from other sectors.
Value added is considered as a ‘truer’ measure
of economic relevance of an entity/industry than
output. This is because intermediate inputs are
stripped out from this measure, where intermediate
inputs reflect the contribution of other firms.
Adding product taxes to the sum of intermediate
inputs and value added components yields total
output, or revenue, reflecting the total value of
goods and services supplied by the entity (or across
all industries in the state).
Gross State Product (GSP) is the sum of value
added plus product taxes is a widely used metric
to understand the size of the aggregate State
economy. The value added and GSP deviations are
the most appropriate concepts for measuring the
impact of a change in industry on the economy.

interest. For this report, the inputs are defined as
the output and employment directly attributable to
the native timber harvesting industry that would be
lost if VicForests did not exist.
These inputs draw on data provided by VicForests
on the following activities for financial year 2016:
•

Revenue and full-time equivalent (FTE)
employment data for VicForests and its
contractors; and

•

FTE employment data for its primary processing
customers. Most of VicForests’ existing customer
base are assumed not to be able to substitute
away from Victorian native timber inputs over
the forecast period.

The value added and revenue for each of these
segments are imputed using ABS Labour Force and
Input-Output tables. The figures are summarised
in Table 5. It is assumed that real value added
and employment in the native timber harvesting
industry would remain at these levels throughout
the modelling period. The detailed methodology in
arriving at these inputs is described in Appendix C.
Table 5: CGE modelling inputs for the native timber
harvesting industry, FY2016
Revenue Value added Employment
($M)
($M)
(FTE)
VicForests &
Contractors
Customers

Output, measured by revenue, is also reported in
some instances. Output is less useful as a metric to
understand economic impacts as it ‘double counts’
the various stages along the production chain, i.e.
it does not deduct the various costs of producing
output along each stage3. However it can be
helpful to understand the distribution of impacts
across sectors.
3.1.2 Inputs
To determine the impact of a scenario on the
overall economy, a set of inputs were developed to
illustrate the impact on the particular industry of

3

For example, VicForests’ operations result in revenue via the
sale of native timber. VicForests’ customers in turn purchase
sawlog and wood residual from VicForests, and generate
revenue via sale of their products (e.g. paper and structural
timber). However, summing up the revenues earned
by VicForests and its customers would lead to a double
counting of VicForests’ output – once as reported in its own
revenue, and another time as it is used as input to VicForests’
customers activities.

Total

112

70*

506

657.9***

227.3**

2,020

769.9

297.3

2,526

Source: ABS Cat. 6291.0 Labour Force, Detailed; ABS Cat.
5209.0 Input-Output tables, VicForests
*Applied Value added: Production ratio for Forestry and
Logging to total VicForests revenue
**Applied FTE: Value added ratio for Primary Processing
to total Customer FTEs
***Applied FTE: Revenue ratio for Primary Processing, to
Value added.

The modelling of the counterfactual scenario
assumes that the output of the native forestry
industry would be reduced to zero in financial year
2016, and remain at zero for the modelling period
of up to financial year 2026 in the DAE-RGEM.
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3.1.3 Results
The CGE modelling results show that the Victorian economy without VicForests and the native timber
industry would have sustained lower GSP and employment over the modelling period from financial year
2016 to 2026 (Chart 4). Without VicForests’ operations, the average wage rate in Victoria would also be lower
as there would be fewer employment opportunities in the economy.
Chart 1: GSP deviation (left), Employment deviation (right) and wage deviation (below)
GSP deviation, FY2016-26

Wage deviation, FY2016-26

Source: Deloitte Access Economics

Employment (FTE) deviation, FY2016-26
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VicForests’ continued activities have a sustained
positive impact on the Victorian economy. Indeed,
in the counterfactual scenario where VicForests and
the associated native forestry industry does not
exist, GSP would be lower than the base case where
it does exist.
In Financial Year 2016, GSP would be $781 million
lower compared to the base case where VicForests
continues its operations as usual. This represents a
reduction of the Victorian economy by 0.19%. In
the same year, FTE employment is modelled to be
lower by 3,160 FTE workers, representing 0.12% of
the total Victorian workforce. Without VicForests,
there would be an excess supply of labour in the
Victorian economy putting downward pressure
on the wage rate, with the average wage rate in
Victoria expected to be 0.275% lower, or at 2016
average Victorian wages, lower by around $215 per
year4.
These results stabilise over time. The Victorian
economy would be permanently smaller by 0.15%,
and employing 0.06% fewer FTE workers across
Victoria, if VicForests did not exist. Wages would be
0.14% lower compared to the base case.
In absolute terms, the size of the impact on GSP
and employment grows over time as the base case
economy grows larger. By Financial Year 2026, GSP
is forecast to be lower by $728 million, and there
would also be 1,950 fewer FTE Victorian jobs.
The cumulative impacts from VicForests’
activities are summarised in the table below. In
particular, the net present value of value added
deviations from Financial Year 2016 to 2026 of the
counterfactual scenario versus base case has been
calculated. A real discount rate of 7% per annum
has been applied.
For comparison, the results from our 2015 study
are also presented, noting that various database
updates (including updating from the 2009-10
to 2012-13 ABS Input-Output tables), modelling
improvements, and differences in the study areas
render the results not directly comparable.

4

ABS Cat. 6302.0.013b Average Weekly Earnings, Victoria
(Dollars) - Original

Table 6: Cumulative impacts on the Victorian
economy, FY2016-26 (2015-16 dollars)
Cumulative value
added ($M)

Average
employment (FTE)

-525

-506

VicForests
Customers

-1,704

2,020

Total native
forestry industry

-2,229

2,526

VicForests
(including
contractors)

Other primary
productiona

-9

Other secondary
productionb

-1,396

Tertiary
productionc

-1,367

Other sectors
of the Victorian
economy

-2,771

All Victorian
economyd

-5,209

2,000

2015 DAE-RGEM
results (Central
Highlands; 201415 dollars)

-3,009

1,640

Source: Deloitte Access Economics
a: Other primary includes Agriculture, Other Forestry
(Plantation), Gas, and Mining.
b: Other secondary includes Other Wood Processing,
Manufacturing, Transport, Electricity, and Construction
c: Tertiary includes Banking & Finance and Services.
d: This refers to the GSP deviation rather than the value
added deviation. The sum of value add deviations (i.e.
native forestry industry, plus other sectors of the Victorian
economy), is less than the -$5,209b presented for wholeof-economy, as the whole-of economy results include
taxes.

Disaggregated impacts
The impact of VicForests’ activities can be
disaggregated into the impact on the output of
sectors outside of the native timber harvesting
industry. Sectors have been grouped into three
broad categories – other primary production, other
secondary production, and tertiary sectors per the
notes above.
Other primary industries would increase
production, as they leverage the cheaper wage
and rental rates to hire more workers and
resources previously employed in the native timber
harvesting industry. Output in other secondary
industries would decline, reflecting in part the
use of native timber products as inputs to their
production. For instance, this could include timber
related manufacturing and other construction
activities. From a general decline in economic
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activity in Victoria, there would be less demand
for the goods and services provided by the tertiary
sector. Subsequently, their output would be lower
over the modelling period.
3.1.4 Comparison with other reports
PwC – Rethinking Victoria’s approach to forestry
The PwC report Rethinking Victoria’s approach
to forestry considered the impact of redirecting
investment in VicForests and native forestry to
other industries, such as general forestry, nonforestry manufacturing and services. It found that
positive net impacts can be achieved when capital
and labour currently employed in VicForests’
operations are redistributed to other sectors of
the economy. PwC’s analysis uses a CGE model
to quantify the impacts of a removal of capital
expenditure from Victorian native forestry, and
also where this investment is redirected to other
industries.
PwC’s conclusions reflect their position that
the resources (capital, labour) currently used in
native forestry, are not being used to their fullest
potential. They suggest that net positive economic
impacts can be achieved if those resources were
instead transferred from native forestry to other
industries. This differs to Deloitte Access Economics’
assessment in this report, which compares the
current world with native forestry in Victoria, to
a world where native forestry in Victoria does not
exist.
There are two main points of differences in regards
to the assumptions and structure of the economic
analyses across the two reports. These are discussed
further below.
The counterfactual scenario for the respective CGE
analyses
PwC’s economic impact assessment compares the
Victorian economy with native forestry, to a world
where the capital in Victorian native forestry is
redirected to alternative industries.
Deloitte Access Economics has modelled the
economic significance of Victorian native forestry,
by comparing the Victorian economy with native
forestry (current), to a world where the native
forestry industry and the sub-sectors strongly
dependent on it do not exist.
Our approach is consistent with the highly
specialised nature of the inputs used by the native
forestry industry to produce output. This view is
echoed in literature such as Schirmer (2013). That
is, the ability of capital and labour currently used
in native forestry to physically migrate to other
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sectors may be limited, should the industry not
exist. Further, just because any industry does not
generate above-average profits does not lead to
a conclusion that the industry should not exist.
Profit margins differ widely across sectors and time,
depending on a range of factors, and as our report
identifies, there are many non-financial aspects of
the native forest industry that need to be taken
into account in any analysis of its value to the
community.
The size of the Victorian native forestry sector
PwC’s results are in part driven by assumed levels
of low employment in the native timber industry
compared to other industries. In particular, the
scope of their analysis is limited to VicForests’
direct harvesting activities and workers employed
directly by VicForests. PwC does not consider
the contractors hired by VicForests to support its
harvesting activities, or the activity associated with
the primary processing customers of VicForests.
The scale of activity by contractors and primary
processor customers is significant. In 2016,
VicForests’ directly employed 110 FTE staff, while
contractors and primary processing customers
employed 392 and 2,020 FTEs respectively.
Including contractors and primary processors as
a part of the native timber industry increases the
employment intensity of the industry, and increases
the loss associated with diverting resources
currently utilised by VicForests. Given that the
activities of contractors and primary processors
are directly dependent on VicForests, and where
many primary processor customers are unable to
substitute away from native timber inputs, their
activity should be considered.
Nous Group – Great Forest National park:
economic contribution of park establishment, park
management, and visitor expenditure
On behalf of the Wilderness Society, Nous Group
published a report titled Great Forest National Park:
economic contribution of park establishment, park
management and visitor expenditure.
This study was conducted to assess a narrow
question – namely to quantify the “additional
economic activity generated by the Great Forest
National Park (GFNP) through park establishment,
park management and potential additional visitor
expenditure”. The report does not consider the
impact which the establishment of the GFNP would
have if it precludes other forms of economic activity
– for example a reduction in the size of the native
forestry industry.
The Nous report and our report are thus set up
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to answer different questions, and the economic
analysis of the two reports are not directly
comparable. Nonetheless the following high
level observations are offered with regards to the
economic modelling methodology of the Nous
report:
•

The chosen modelling framework does not
consider crowding out effects, and hence will
overstate the benefits (unless there are no
constraints on the mobility of labour and capital
in the economy);

•

The sources of funds, and the likelihood of these
proposed investments being funded was not
considered in detail; and

•

It is not clear that existing parks are at capacity,
or if there is currently a lack of parkland
from which to satisfy tourism demand, so the
assumption that the increase in parkland will
lead to the stated increase in tourism activity is
dubious. Even if there the additional parkland
did attract such tourism activity, some of it will
come at the expense of parkland elsewhere in
Victoria.

Each of these themes are discussed in more detail
below.

Nous Group report key findings
Nous Group’s report is in support of the creation of
a Great Forest National Park (GFNP), which would
expand the existing reserve system in the Central
Highlands by 353,000 hectares. The report claimed
economic benefits which would result from the
creation of a GFNP, modelled under three scenarios.
Economic benefits from the GFNP are assessed as
$7.5-$71.1 million in value added, in year 10 from
its creation, and 80–760 additional FTE jobs, with
regional employment increases mainly during the
construction phase.
Nous claimed benefits from the GFNP mainly
relating to its tourism potential, and suggested that
uplift to tourism activity could be derived from its
potential as an “iconic attraction, to boost tourism
to the State of Victoria more broadly”.
Crowding out – IO versus CGE
The Nous Group modelling used an Input-Output
(IO) framework. IO frameworks are appropriate for
economic contribution studies, which quantify the
economic value associated with a given industry, in
a historical reference year.
However IO frameworks are less appropriate for
assessing changes made to an industry, including

for example the creation of the GFNP, as the IO
framework does not consider the alternative use of
resources, or crowding out effects5. For example,
consider increased investment in the construction
sector, leading to an increase in employment in
the construction sector. As comparatively more
labour is now tied up in construction this leads
causes reduced labour availability in other sectors.
Decreased supply of available labour leads to an
increase in wages demanded by workers in other
sectors, therefore “crowding out” activity that
could have otherwise occurred. The benefits from
increased output in the first sector (construction)
need to be adjusted for the increased costs in other
sectors.
The IO framework thus will overestimate the
impact associated with the GFNP, unless there is
sufficient spare capacity in the economy (i.e. freely
mobile labour and capital) to accommodate the
increased draw on resources for the GFNP without
any impacts on other sectors.
A CGE framework considers whole-of-economy
impacts and explicitly accounts for crowding out.
To draw a conclusion on economic benefits on the
basis of a framework which does not account for
where resources would be drawn from provides
only a partial view.
Sources of funds
Nous’s modelling considered a range of investments
relating to the construction and management of
attractions and activities across the GFNP. There is
limited discussion on where the funds necessary to
develop these attractions would be sourced from.
While funding may be sourced from various parties,
most attractions across parks are currently largely
funded by the State, and it is likely that spending
will not occur without either diverting public
spending from elsewhere in the State, or by raising
additional taxes.
Where will tourists come from?
Nous claimed annual benefits of $4.1-$65.2 million
in incremental tourist spending from 379,000
tourists, 10 years after the creation of a proposed
GFNP. Nous derived these additional visitation
figures from case studies of peer developments,
assessed under 3 scenarios.
The Nous Group report considered the additional

5

Where increased government involvement in a sector of the
economy leads to a decrease in private sector investment
that would have otherwise happened. This happens in part
because all parties are competing for the same limited
resources.
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expenditure (and benefits) at the regional
level rather than the State level, leading to an
overestimation of benefits from tourism. In this
case, regional level analysis is inappropriate as
the land is owned and managed by the State, and
decisions regarding the land should be made when
considering the benefits to the State. Changing the
scope to the State level would mean the majority of
projected visitors to the GNFP (95%), who are from
within Victoria, cannot be considered additional,
and would simply be diverted from other parts of
Victoria. Consequently, at the State level, the net
gains to expenditure, GDP and FTE jobs are likely to
be significantly lower.
Our literature review identified a case study in
Western Australia, where a 2001 policy resulted
in the cessation of native timber harvesting in
old growth forests, and the creation of 29 new
National Parks. An impact study was done postimplementation, and found limited uplifts to
forest-based eco-tourism – and even declines in
some respects, for example across the Shires of
Manjimup and Pemberton. We note that we have
not compared in detail the implementation plans
between the WA and GFNP scenarios, however,
WA’s experience suggests that caution should be
applied when considering potential tourism uplifts.
We suggest that more in depth consultation with
Parks Victoria on their visitation trends, and the
investment required to support Parks, would be
instructive in clarifying the scale and likelihood of
these mooted benefits.

3.2 Social

The economic impact of VicForests
on the Victorian Community

in the literature profiled below. In such cases across
NSW and WA, the short term impact has been
negative – though whether longer-term negative
impacts eventuate is dependent on the adaptability
of that region’s population and businesses.
To analyse the social impact for Victoria, this section
first examines the towns in Victoria that are likely
to be dependent on native timber harvesting. Two
case studies are then profiled, which examine the
impact of a significant reduction of native timber
harvesting in WA and NSW respectively.
Broader potential impacts are then profiled, viewed
through the lens of unemployment.
Finally we review how the above would fit in
with current policies to decentralise economic and
population growth beyond the immediate Greater
Melbourne urban area.
3.2.2 Social – Examining impact and incidence
Where are native timber harvesting workers
employed?
The maps below present the distribution of
VicForests employees, contractors and customers
across Victoria (i.e. native forestry production and
primary processing), and identifies towns where
native forestry and timber harvesting constitutes a
high proportion of total employment.
Map 5 presents the distribution of all FTE
employment by VicForests, its contractors, and its
customers (first stage processing). Two observations
can be made:
•

VicForests and related employment are mainly
concentrated in eastern Victoria, reflecting that
most production is currently to the East of the
state, and limited low intensity harvesting across
Western Victoria.

•

A number of key towns in the east account for
the bulk of employment – Australian Paper,
a key VicForests customer, for example, has
around 1,200 FTE employees in Morwell.

This section discusses the social impacts which may
arise as a result of not having any native timber
harvesting in Victoria.
3.2.1 Background
Forestry and logging workers are typically
specialised, paid at above the Australian average,
and the sole income earner for their households
(Schirmer, 2010, 2013). A large proportion of the
native forestry and timber harvesting labour force
is drawn from regions proximate to harvested
coupes; i.e. regional locations across Victoria, where
unemployment is typically higher than the state
average.
Where native timber harvesting is a key part of the
local economic fabric (in some cases 10-15% of total
regional employment, for example in Morwell),
and when this activity is taken away, the impacts
on regional towns can be significant, as observed
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Map 5: Distribution of employment by VicForests, contractors and customers (total FTEs)

Source: VicForests, ABS Census 2011

Map 6 presents Census 2011 employment counts of total employment in secondary processing, including
wood products manufacturing and pulp and paper manufacturing. These are illustrated as counts (graduated
blue persons), and also expressed as a percentage of total employment (shaded brown background).
Map 6: Secondary processing employment, total employees and as % of total employment

Source: ABS Census 2011, Place of Work

3. Assessment of the impact of VicForests on the Victorian community

The economic impact of VicForests
on the Victorian Community

Map 6 shows that:
•

While most employment in secondary timber processing is across Greater Melbourne it does not account
for a large proportion of total employment as the local economies are diversified.

•

A number of regional towns are host to a high number of secondary timber processing jobs. For example
Morwell has 844 secondary processing employees and 9.7% of total employment.

•

A world without native timber harvesting will have impacts Victoria-wide, but impacts are likely to
be most acutely felt in the regional towns which are dependent on forestry as a key industry, such as
Morwell noted above. The characteristics of forestry workers, businesses and the structure of local
economies underpin these likely impacts, and are explored in more detail below.

Map 7 presents the Index of Relative Social Disadvantage (IRSD) at SA2 level across Victoria. The IRSD is a
general socio-economic index summarising a range of information about the economic and social conditions
of people and households within an area. One of four SEIFA indices, the IRSD measures only relative
disadvantage.
Map 7 illustrates the IRSD for each SA2 sorted into 10 deciles. Darker teal areas represent regions which are
less disadvantaged, while lighter teal areas are more disadvantaged. The bottom two deciles, i.e. the bottom
20% of all SA2s across Victoria are highlighted red.
Greater Melbourne generally performs well, with more disadvantaged areas across regional Victoria. Morwell
and Orbost, two towns with high concentrations of forestry employment, are amongst Australia’s most
disadvantaged regions.

Map 7: Index of Relative Social Disadvantage, 2011

Source: ABS Census of Population and Housing: Socio-Economic Indexes for Areas (SEIFA), 2011
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Indeed, these areas are also regions where unemployment rates are significantly above the national average.
Map 8 below visualises the ABS Small Area Labour Markets publication for June 2016.
Similar to SEIFA, Orbost and Morwell have unemployment rates of 11% and 18.3% respectively,
approximately 2 to 3 times the Victorian average.

Map 8: Small Area Labour Markets, Unemployment Rate, March 2017

Source: ABS Small Area Labour Markets

Table 8 below summarises the above metrics for the towns in Victoria which accommodate the highest
number of direct employees across VicForests, its contractors and customers.
Table 8: 10 largest regions, measured by VicForests and related employment proportions

SA2 name
Morwell
Orbost
Yallourn North –
Glengarry

VicForests,
Contractors
and Customers
FTEs

Secondary
% of total FTE Processing jobs

% of total

IRSD Rank1

Unemployment
rate (%)

1,405

19.5%

844

9.7%

69

18.3%

214

11.5%

71

3.2%

275

10.9%

30

9.9%

0

0.0%

1072

5.8%

Mt Baw Baw Region

101

8.3%

43

2.9%

1108

4.0%

Maffra

212

7.5%

106

3.1%

733

5.8%

Yarra Valley

128

5.3%

54

1.8%

710

7.8%

42

3.4%

29

2.0%

855

5.5%

Bruthen – Omeo
Alexandra

53

2.6%

17

0.7%

784

3.9%

Yea

19

2.3%

6

0.6%

836

5.2%

Avoca

16

2.1%

5

0.6%

316

5.9%

Source: VicForests, ABS Census of Population and Housing, ABS Cat. 2033.0 SEIFA, ABS Cat. Cat. 6291.0 Small Area Labour
Markets March 2017
1. A larger number is better. Scores less than 210 are in the bottom 10% across Australia
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What social impacts are likely in a world without
native forestry?
Schirmer (2010, 2013) informs the broad
characteristics of employing businesses and workers
in the forestry industries. She finds:
•

Low adaptive capacity of businesses focussed
around forestry contracting and primary
processing. That is, forestry contractors and
primary processing businesses would be more
likely to experience business impacts as a
result of substantial changes in their operating
environments.

•

Sole income earners. With the exception of
the growing sector, forest and wood products
workers are much more likely to be the sole
income earner in their household, than is typical
for the employed labour force as a total. In
particular, as of the 2011 Census, 35% of log
sawmilling and timber dressing workers were
the sole income earner for their households,
followed by 30% for pulp and paper
manufacturing, and 29% for forestry support
services.

•

Higher individual weekly incomes for forest
and wood products workers, though generally
lower equivalised household incomes for their
households, reflecting the above that forest and
wood product workers are more likely to be the
sole income earner for their households.

•

As of the 2011 Census, comparatively lower
educational attainment levels (high school)
for forestry and wood products workers than
broader labour force benchmarks.

•

Lower levels of volunteering for forest and
wood products workers than the average
labour force, suggested by Schirmer (2013) to
be indicative of lower social capital for these
workers.

•

Summarising, Schirmer ventures that forest and
wood product workers are likely to be more
vulnerable to change than the broader labour
force, and therefore potentially more likely
to be unemployed in a world without native
forestry.

Two case studies below illustrate the impact of a
significant reduction in native forestry activity upon
local communities dependent on forestry activity.
Loxton et al (2013) conducted a Social Impact
Assessment on forestry policy changes on native
forestry businesses and workers in Western
Australia over 1999 – 2004. Over this period,
various policy changes reduced access and
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availability of native timber resources. Loxton et al
(2013) found significant evidence of negative social
impacts associated with this reduction in native
timber supply, arising from increased uncertainty,
financial stress, and a sense of injustice. While
some of the policy changes were accompanied
by generous compensation schemes (e.g. Forest
Industry Structural Adjustment Package, FISAP),
local participants and businesses largely failed to
adapt to changing circumstances and resulted in
longer term dis-amenity. URS Consulting (2014)’s
research corroborates this view, and cited the Shire
of Manjimup, one of the affected councils with a
high proportion of native forestry activity, which
noted an exodus of businesses and residents from
their region once native timber harvesting was
restricted.
These results contrasted with another study by
Loxton et al (2012) in NSW, which found that some
members of the forestry products industry were
better able to manage the transition away from
forestry activity over the longer term. Similar to the
WA case, native timber harvesting in upper northeastern NSW was subject to significant structural
change following the signing of a Regional Forest
Agreement (RFA) in 2000, which dramatically
reduced access to native timber resources. Loxton
et al’s (2012) post-facto evaluation of the impact
of these changes found that members of the
forestry industry initially experienced negative
social impacts, but were able to navigate changes
successfully with the assistance of the various
support schemes. The difference between this
result and the observations across WA were in part
attributed to a lack of alternative forest resources
on private land in WA.
Social impacts on individuals, families, community
and governments
When individuals and communities fail to adapt to
a reduction in native timber resources, the resultant
unemployment results in a wide range of social
impacts. The potential range of social impacts are
wide, and accrue not just to the individual, but also
more broadly to their families and communities.
Figure 1 below summarises.
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Figure 1: Social costs of unemployment

Financial costs
Individual

Social costs

Reduced
superannuation

Reduced lifetime
earnings

Activity

Community

Government

Support family
members (e.g.
spouse, youth)

Working longer,
crowding-out effect

Benefits payments
(unemployment)

Concessions

Benefits payments
(aged pension)

Lower (and forgone)
taxation revenue

Health (physical,
mental, morbidity)

Family breakdown

Housing crisis and
homelessness

Increased crime
(violent and
property)

Housing crisis and
homelessness

Reduced life
satisfaction (happiness,
confidence,
connectedness)

Working longer, less
leisure time

Social cohesion

Additional Service
expenditure (health,
justice etc.)
Source: Deloitte Access Economics

··

On the individual, potential social impacts of
unemployment include:
•

Ill health and reduced life expectancy, per
Walker et al (2016), who outline that long-term
unemployed individuals are 4 times more likely to
report poor health.

•

Loss of skills, where job loss could result in
workers’ skills atrophying, engendering persistent
long term unemployment (Pissarides, 1992).

•

Mental impacts, as employment status is seen
reflective of an individual’s “social quality
and moral character”, and the jobless tend
to internalise judgements, and come to feel
“unworthy, incomplete and inferior” (Goffman
1961, 1963; Newman 1993). Specific impacts may
include:
··

Psychological harm and distress, where
Warr (1987) finds that unemployed men
have 15-20% higher chance of depression
and anxiety, and Libby (2010) found that
depressed individuals who experienced job
loss were significantly more distressed than
depressed individuals who were employed.

•

Some degree of social exclusion, where
job loss may lead to a reduction in an
individual’s connectedness with their
communities (Neville, 2001).

Unemployment could also result in positive
impacts in some specific circumstances, including:
··

Empowerment of Indigenous communities
to hunt, fish, paint and live on the country
(Hunter, 2000), and reflecting that our
traditional definition of unemployment may
not be generalizable to all cultures; and

··

If unemployment transition was managed
well, potentially increased time spent with
families, considering the long(er) hours
that forestry workers tend to hold (Loxton
et al 2013). The caveat to this would be
contingent on whether these families have
the financial resources to weather the
transition.

On communities, unemployment may result in:
•

Lower quality of social interactions, per Barling
(1990) who notes lower quality of childrens’
interactions with their parents, when both were
unemployed.
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•

Increase in crime rates/decrease in safety,
with Polk and White (1999) finding that
the likelihood of criminal activity increases
dramatically when offenders feel that they have
little chance of obtaining regular employment.

Regional jobs support decentralisation - relevance
to urban planning policy
A qualitative study of Heyfield, a small town in
Victoria, that was heavily reliant on a single sawmill
for employment, found that many employees and
residents felt that the sawmill was vital to the
well-being of the community. In addition, these
community members felt that without the sawmill,
there would be few employment opportunities and
would consider moving elsewhere (Bull and Bren,
2001).
Further abroad, Grimes and Young (2011) found
that the closure of two sawmills in two different
locations in New Zealand, each resulted in outmigration of younger residents now seeking
employment opportunities further afield.
Current urban planning policy in Victoria
encourages the decentralisation of population
growth away from the main urban centres to
regional localities. Plan Melbourne, the relevant
document, outlines the current framework to
enable this decentralisation – by ensuring that
residents across Victoria can work and play
proximate to where they live.
3.2.3 Discussion
While there is limited Victorian-specific
information, it is reasonable to conclude that:
•

A number of regional towns are dependent on
forestry-related economic activity and resultant
employment. If native timber harvesting
and related activity across Victoria ceases,
unemployment would increase in these towns,
and there would be commensurate social
impacts.

•

If communities are able to adapt to changing
circumstances (i.e. where the skillsets and
resources currently used in forestry are
transferable to other, existing industries in the
same region), then impacts can be mitigated
over the longer term.

•

If instead these communities are unable to
adjust, the resultant unemployment would
result in significant economic and social
impacts to the individual, their families and
communities.

The economic impact of VicForests
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•

Work by Schirmer (2010, 2013) and Loxton et
al (2012) suggests that forestry workers and
communities are likely to have a low adaptive
capacity. Further, forestry employment is
concentrated in towns that typically have
high levels of social disadvantage. Almost all
regional areas in Victoria which feature high
levels of forestry employment score above the
average on the ABS’s index of socio-economic
disadvantage.

3.2.4 Conclusion
The Victorian native timber industry has influence
beyond its economic footprint. It is an important
employer in some regional areas where few
alternative employment opportunities exist and
where socio-economic disadvantage is high. In a
world without the industry, there are likely to be
negative social impacts on those regions, and/or
restructuring assistance from government would
likely be required.
Figure 2: Social outcomes – overview of key
findings
Current state with native
timber harvesting

Potential outcomes without
native timber harvesting

Harvesting of native forests
provides opportunities for
employment in regional
areas.

Without native timber
harvesting, research
suggests that there can be
significant social impacts
in communities that are
heavily dependent on it as
a source of employment in
the short term. Longer term
impacts are also possible
if communities/regions are
unable to adapt.
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3.3 VicForests’ financial performance
3.3.1 Background
This section provides a high level overview of VicForests’ financial performance. A brief comparison to other
state forestry corporations across Australia is also provided.
3.3.2 Review of Financial results
VicForests has posted a net profit before tax for the past five financial years. Profits have steadily increased
over this time. This result was achieved against a background of significant internal restructuring, with
VicForests refocusing its operations on more profitable segments.
Table 8: VicForests Financial Results: FY 2011-12 to 2015-16
Item

Unit

2011-12

2012-13

2013-14

2014-15

2015-16

Sales Volume

m

1,453,938

1,272,439

1,270,841

1,281,729

1,386,497

Revenue from sales of forest
products

$’000

116,655

104,474

104,258

107,771

112,153

Revenue from Vic Gov’t entities $’000

4,380

3

2,165

1,457

1,190

2,941

Other revenue

$’000

85

43

99

27

56

Interest revenue

$’000

476

330

264

804

585

Total revenue

$’000

119,381

106,304

105,811

111,543

117,174

Production exp

$’000

89,835

73,862

73,171

73,683

75,337

Employee exp

$’000

13,752

13,851

13,719

12,953

13,793

Roading exp

$’000

6,666

5,932

4,796

6,815

6,464

Depreciation

$’000

1,024

988

815

813

856

Amortisation

$’000

2,852

3,430

4,086

3,644

3,362

Borrowing exp

$’000

831

798

528

336

242

Other exp

$’000

3,968

6,446

6,506

9,488

10,595

Total revenue

$’000

118,928

105,307

103,621

107,396

110,407

Operating result before tax

$’000

997

2,190

4,147

6,767

2011-12

2012-13

2013-14

2014-15

2015-16

453

997

2,190

4,147

6,767

0.4%

1.0%

2.1%

3.8%

6.0%

-96

802

3,411

4,677

3,424

-0.1%

0.8%

3.3%

4.3%

3.1%

453

Table 9: VicForests selected KPIs
Item
Operating result before tax

Unit
$’000
% sales
revenue

NPAT

$’000

Net Profit Margin

% sales
revenue

Unit production costs2

$ per ‘000 m3

75.8

73.6

72.1

72.9

68.9

Current ratio

$’000

1.3

1.8

1.8

2.4

2.4

Net cashflow from operating
activities

$’000

-45

10,129

4,531

15,985

3,512

Total assets

$’000

93,937

80,020

89,363

94,659

98,572

Total liabilities

$’000

48,406

36,142

32,095

33,479

32,912

Net assets/equity

$’000

43,878

57,268

61,180

65,760

45,531

1: (Total production expenses + total road access & maintenances + total motor expenses), divided by total m3 harvested for
each year.
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Chart 2 below illustrates the operating result before tax and Net Profit After Tax (NPAT) for VicForests over
the past five financial years. Both operating result and NPAT have risen strongly over the past five years.
A net loss after tax of $96,000 was posted in 2011-12. VicForests’ annual report for that year suggests that
this result in part reflects restructuring at Heyfield, and significant legal expenses.
VicForests advises that its profitable results over recent years in part reflect its strategy to focus on higher
value operations, and carefully manage expenses. Future financial results are not expected to be as positive,
because the volume of high-value ash sawlog available for sale will decrease.
Chart 2: Operating result (left) and NPAT (right)

Chart 3 below provides a high level illustration of unit production costs – that is, the estimated production
expenses (production, employee and road construction) required to produce 1,000 m3 of wood products. As
indicated, unit production costs have fallen in nominal terms since 2011-12, suggesting that VicForests has
increased the efficiency of its harvesting activities over time.
Chart 3: Unit production costs, $ per 1,000 m3
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Chart 4 below provides the current ratio for VicForests across the past five financial years. Defined as the
ratio of current assets to current liabilities, the current ratio provides an indication of an entity’s ability to
pay its short-term and long-term obligations. Higher ratios generally reflect higher liquidity, though too high
a ratio may also suggest that an entity is not optimally utilising its financial resources.
VicForests’ current ratio currently lies at around 2.4, up from 1.3 in 2011-12. This is above the IBISWorld
benchmark for forestry and logging companies of 0.96, and indicates that VicForests is in a strong position to
meet its financial obligations.
Chart 4: Current Ratio - ratio of current assets to current liabilities

Data Source: VicForests Annual Reports, IBISWorld Industry Averages, Forestry and Logging.
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3.3.3 Benchmarking
Against other State Forestry Corporations
Native forestry in Australia is a unique industry, and it is difficult to find industries against which meaningful
comparisons of financial KPIs can be made. Australia-wide, the industry is subject to substantial (but often
differing) regulation, has stringent sustainability requirements, operates predominantly in rural/regional
areas, and forestry businesses typically have a range of social and other operational obligations which makes
comparisons difficult.
We consider the financial performance of peer native forestry corporations across other states to be most
relevant for comparison purposes, although even this has its challenges. Table 12 below summarises some
selected ratios for the native forestry corporations of Victoria (VicForests), NSW (Forestry NSW), Tasmania
(Forestry Tasmania) and WA (Forest Products Commission). Forestry SA has been excluded due to its primary
focus on plantation forests.
Table 10: Selected ratios for native forestry corporations
Item

Defined as

Measures

State

2011-12

2012-13

2013-14

2014-15

2015-16

Net Profit
Margin

NPAT/Revenue

Profitability

VIC

-0.08%

0.77%

3.27%

4.34%

3.05%

Current Ratio

Revenue per
employee

Current
Assets/Current
Liabilities

Sale of wood
products/FTE

Liquidity

Productivity

NSW

5.54%

8.67%

-0.93%

3.25%

3.73%

TAS

-79.33%

-54.57%

-40.41%

18.11%

-43.26%

WA1

12.0%

-8.6%

5.5%

4.7%

17.1%

VIC

1.26

1.77

1.84

2.39

2.36

NSW

1.09

1.32

1.45

1.43

1.35

TAS

1.35

1.47

1.58

0.65

0.83

WA

3.50

3.73

3.44

2.91

2.83

VIC

1,018

916

1,061

1,004

1,010

NSW

372

419

495

494

536

TAS

256

173

400

491

603

WA

747

714

610

725

766

Trend

Source: Various annual reports
1: WA’s result mainly attributable to sale of sandalwood rather than their native forestry component
*Note that FTEs used are directly from each annual report, and reported figures would likely not include contracted
workers. These contractors should be taken into account for a more accurate representation.

VicForests performs well relative to other states, noting that other state forestry corporations include
components other than native forestry (such as sandalwood sales for WA). Importantly, VicForests’ financial
performance is steady or has improved over time across these three metrics, a trend not necessarily observed
across its peers.
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Against other industries using PwC methodology
Table 11 below presents updated calculations of
Net Profit Margins as estimated by PwC in its report
dated June 2016, using 2014-15 data (PwC used
2013-14). Using the PwC methodology, VicForests
ranks low relative to other industries. While
we do not have access to PWC’s workings, our
understanding is that PwC generated these margins
via the following methodology:
•

PwC commenced by using data from Aswath
Damodaran from Stern University, containing
various margins by sector for selected industries
across the United States6. Damodaran’s industry
margins are calculated via aggregating financial
Key Performance Indicators (KPIs) from select
companies, considered to be representative of
each industry. The sample includes Australian
companies (e.g. REA Group); however data is only
presented as a global average and cannot be
separated out.

•

From the Damodaran data, PwC used the Net
Margin to EBITDA/Sales ratio for all industries
across the full sample of global companies.

•

They applied this to data on Australian Industry
performance collated by the ABS (Cat. 8155.0).
This dataset provides key financial statistics by
Australian industry division, by ANZSIC 1 and 2
digit codes.

•

From Cat. 8155.0, PwC calculated the EBIDTA to
Total Income ratio for ANZSIC 1 digit industry
divisions. They then applied the Net Margin
to EBITDA/Sales ratio to calculate a Net Profit
Margin for Australian industry divisions.

The Net Profit Margin for VicForests is then
compared against these calculations, and PwC
concluded that Victorian native forestry is low on
profitability. Table 11 below summarises.

Table 11: Net profit margin calculations using PwC methodology
Industry

Year

Net profit
margin

Mining

2014–15

14.86%

Rental, hiring and real estate services

2014–15

12.74%

Information media and telecommunications

2014–15

9.94%

Electricity, gas, water and waste services

2014–15

9.75%

Agriculture, forestry and fishing

2014–15

8.70%

Forestry and Logging

2014-15

7.40%

Health care and social assistance (private)

2014–15

7.01%

Transport, postal and warehousing

2014–15

6.88%

Arts and recreation services

2014–15

5.53%

Total selected industries

2014–15

5.20%

Professional, scientific and technical services

2014–15

4.74%

Accommodation and food services

2014–15

4.59%

Construction

2014–15

4.44%

Education and training (private)

2014–15

4.20%

Manufacturing

2014–15

3.18%

Administrative and support services

2014–15

3.11%

VicForests

2015-16

3.06%

Public administration and safety (private)

2014–15

2.75%

Retail trade

2014–15

2.16%

Other services

2014–15

1.65%

Wholesale trade

2014–15

1.45%

Data Source: PWC methodology using ABS Australian Industry 2014-15 and Stern University Margins 2015, VicForests 2016

6

http://pages.stern.nyu.edu/~adamodar/New_Home_Page/
datafile/margin.html
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The PwC analysis may not fully capture the intricacies
of VicForests’ financial position, for the following
reasons:
•

PwC applies global industry averages to
Australian industry-specific data. It is not clear
that this is an appropriate method to generate
benchmarks, as industry structures, conditions
and regulations can be markedly different in
Australia compared to overseas.

The Damodaran data is presented by industry. While
industry sectors do not necessarily align to Australian
ANZSIC classifications, a slightly closer alignment
of data provides markedly different results to the
original calculations, presented per Table 12 below.
While the intention is not to rely on these results, we
note that under this alternative method, VicForests’
profitability appears favourable compared to an
increased number of industries.

The economic impact of VicForests
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We note that looking at margins within a single
year may present a misleading view of long term
positions as certain industries, and particularly those
in the natural resources sectors, are exposed to
substantial volatility. Mining is a case in point.
VicForests bears various (sustainability) expenses
beyond its baseline cost of doing business, which
other industries compared against may not.
For example, it maintains as part of its regular
operations, fire suppression capability, as well as
expenditure on sustainability/conservation measures
(e.g. research on endangered species).
VicForests’ financial performance relative to other
industries should not be of sole focus as it has both
profit related and non-profit related objectives
which need to be balanced. This point is explored in
more detail in Section 3.2.

It is not clear what items are included in the revenue
and profit lines of Damodaran’s sample of data. For
example, a number of forestry companies record
“Biological asset valuation increments” as revenue7,
while VicForests does not.

Table 12: Net profit margin calculations using PwC methodology, original and industry specific
Net Profit Margins
Industry

Year

PwC Original

Industry specific

Mining
Rental, hiring and real estate services

2014–15

14.86%

-25.43%

2014–15

12.74%

14.41%

Information media and telecommunications

2014–15

9.94%

6.47%

Electricity, gas, water and waste services

2014–15

9.75%

6.77%

Agriculture, forestry and fishing

2014–15

8.70%

9.56%

Forestry and Logging

2014-15

7.40%

2.50%

Health care and social assistance (private)

2014–15

7.01%

7.73%

Transport, postal and warehousing

2014–15

6.88%

6.21%

Arts and recreation services

2014–15

5.53%

3.82%

Total selected industries

2014–15

5.20%

5.20%

Professional, scientific and technical services

2014–15

4.74%

6.16%

Accommodation and food services

2014–15

4.59%

4.85%

Construction

2014–15

4.44%

0.96%

Education and training (private)

2014–15

4.20%

0.39%

Manufacturing

2014–15

3.18%

4.49%

Administrative and support services

2014–15

3.11%

3.11%

VicForests

2015-16

3.06%

3.06%

Public administration and safety (private)

2014–15

2.75%

2.75%

Retail trade

2014–15

2.16%

1.84%

Other services

2014–15

1.65%

1.65%

Wholesale trade

2014–15

1.45%

1.07%

7

For example, Forestry Tasmania, Annual report 2015/16
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PwC also compare VicForests’ financial performance
against forestry across selected international
jurisdictions. They compare VicForests’ profitability
(4.3% FY15) against forestry industry performance in
Sweden (27.13% FY14), Ireland (12.85% FY14) and
Canada (5.1% FY14).
The above countries may not be appropriate
benchmarks for VicForests. Brief commentary is
offered on each in turn.
•

Sweden: Sweden is 62.3% forested (FAO,
2015)8, and operates in a markedly different
environment to the Victorian native timber
industry. Australia by contrast is around 16.1%
forested (ibid).

•

Ireland: Commercial forestry in Ireland is
predominantly across farm/plantation forestry,
encouraged by diminished support for
agricultural production under EU Common
Agricultural Policy reform. Irish forest cover is
today 10.7% of its land area9, with native forest a
small proportion of this (Wade, 2012).

•

Collite, the State-owned Forestry Corporation
maintains and operates the State’s forestry
business, across 440,000 hectares of primarily
plantation forest. Collite recorded a net profit
of €47.599 million in FY2015, including €31.8
million relating to the disposal of fixed assets.
Against turnover of €282.91 million, their profit
margin for that year is therefore estimated at
16.8%, including the fixed asset disposal revenue
recognition.

•

Canada: 34.8% forested (FAO, 2015), Canada’s
heavily regulated forestry regime is perhaps
a step closer to Australia’s. The Canadian
forestry industry is predominantly native, with
limited although increasing plantations10, and
in that sense, similar in structure to VicForests’
operations. Canadian forestry profit margins are
estimated from national level data, drawing on
NAICS codes 113 (Forestry and Logging), and 1153
(Forestry Support Services) respectively. For 2014,
which is the latest available date, NPAT/Revenue
(profit margins) are estimated at 4.7%.

8

FAO, 2015. Global Forest Resources Assessment, Table
1

9

FAO, 2015. Global Forest Resources Assessment, Table
1

10

http://www.fao.org/docrep/003/X8423E/X8423E05.htm;
http://www.grida.no/photolib/detail/tree-plantation-incanada_98cb

3.3.4 Conclusions
Native forestry and timber harvesting is a unique
industry in Australia, and it is difficult to find
industries against which to meaningfully compare
results. We note PwC’s observations that VicForests
achieves a profit margin below that achieved by
other industries. While we have concerns with PwC’s
approach, we broadly agree with this sentiment.
Nonetheless, as the above section illustrates,
VicForests generates an operating profit, and has
experienced strongly improving financial results over
the last five years, and performs well relative to its
direct peers across Australia. Indeed, VAGO (2013)
describes VicForests as “managing the (native) timber
resources in a productive way that delivers socioeconomic benefits to regional communities, and
some financial benefits to the state”. As VicForests’
remit includes non-financial considerations such as
conservation (biodiversity) and fire-fighting capacity,
the non-revenue benefit derived from these items
should be taken into consideration when assessing
financial impacts.
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3.4 Tourism
This section discusses how native timber harvesting
interacts with tourism activity across state forests.
3.4.1 Background
About one-third of Victoria’s area, about 7.14
million hectares, is forested. This includes 4 million
hectares of declared conservation parks/reserves,
and 3.14 million hectares of State forests. The timber
resources from 1.82 million hectares of these State
forests are vested to VicForests (VAGO, 2013). State
forests are often less crowded and less developed
than Victoria’s more popular National Parks (DEPI,
2014).
Tourism activity across Victorian national parks is
a significant contributor to Victoria, with value
estimated by Parks Victoria at around $1.2 billion
across 4 million hectares (Parks Victoria, 2014). The
3.14 million hectares of State forests available to
VicForests also accommodate tourism activity, though
it is not clear how much of this activity occurs in, or
is precluded by VicForests harvesting approximately
3,500 hectares per annum.
There are over 200 recreational trails (walking tracks,
mountain bike trails, scenic touring routes) and more
than 260 camping and picnic sites across Victoria’s
State forests (DEPI, 2014). Other recreational
activities across state forests include four-wheel
driving, fishing, hunting, horse riding, photography,
bird watching, and educational activities.

The economic impact of VicForests
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Harvesting activity occurs across State forests,
concurrent with these walking/touring areas. When
planning harvesting activity, VicForests adheres to
an aim of reducing impact on access to recreational
activity, reflected in its Timber Release Plans
(VAGO 2013, VicForests 2015). Under these plans,
stakeholder input guides the planning of harvesting
and roading activity, such that impacts on visual
amenity are minimised.
Impact of harvesting activity on tourism
The evidence is mixed as to whether a world without
native timber harvesting activity in State forests
would increase tourism activity.
A case study where native forestry activity has
been reduced across other Australian jurisdictions
illustrates.
In 2001, the Western Australian government enacted
the “Protecting our old-growth forests” policy, which
ceased logging in old growth forests across the state,
creating 29 new National Parks. Concurrent with this
policy, a Forest Management Plan (FMP) was created
(2004-2013), reducing the harvest volumes of first
and second grade (jarrah and karri) sawlog from
around 550,000 m3 per annum in the 1990s, down to
185,000 m3 per annum upon implementation of the
FMP. Further to decreasing volumes, average log size
and log quality were also significantly lowered over
the same timeframe.
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Chart 5: Harvest volumes of first and second grade sawlogs (m3/yr) from Western Australia

Source: URS 2013 – chart extracted from report

A Socio Economic Impact Assessment (SEIA) was
conducted as part of the implementation of the
FMP, where consultation under this SEIA revealed
limited uplifts to forest based eco-tourism in a
world without native timber harvesting. Anecdotal
evidence gathered via community consultation
as part of the SEIA indicated limited growth
in tourism across the Shire of Manjimup (80%
forested) following the implementation of the
abovementioned policies, where the Council noted
“visitor numbers for Manjimup and Pemberton
declined over the 10 years to be 12.5% lower
than they were in 2001 before forest industry
restructuring” (Pg 23 URS SEIA, 2013).
In Victoria, Dench McClean Carson and K2 Planning’s
report Assessment of the Economic, Social and
Environmental Impact of the Proposed Great Forest
National Park to the Yarra Ranges Municipality
addresses this issue, and notes that:
•

The creation of a Great Forest National Park
would not increase the space available for
recreational use, though there may be some
increase in investment to improve facilities.

•

It is not clear whether the level of existing
recreational activities such as horse riding,
hunting or 4WD would increase as a result of
the creation of said National Park, as it is not
clear whether there would be any restrictions on
where and when such activities could occur.

•

It is not clear how the establishment of a national
park would result in additional visitation, as it
is not clear how additional (enabling) facilities
would be funded.

The views in Dench McLean Carson contrast with
the recently published Nous Group report, titled
Great Forest National Park: economic contribution
of park establishment, park management and
visitor expenditure, and which presents arguments
for the creation of such a park. Profiled in Section
3.1.4 above, Nous use an IO modelling framework
and suggests that a GFNP would have substantial
economic benefits via increased tourism.
More land does not immediately equal more
visitation
Synthesising from the reports above, increased
tourism activity may lead to increased recreational
activity, contingent on funding being made
available. Both Dench McClean Carson and Nous do
not discuss where this additional funding may be
sourced from.
If funding eventuates, additional recreational/
tourism activity can be expected. It is unclear what
the potential uplift to tourism activity may be,
noting that recreational activities already take place
across State forests and that there may simply be
a movement in tourism from one area to another.
Data informing the current level of activity is limited.
The native timber harvesting industry has some
positive impacts on tourism in state forests, through
the contribution it makes to the maintenance of
the network of roads that provide greater access
to forests. A study of the effects of harvesting on
tourism in Gippsland (Stewart et. al., 2012) noted the
complementarities in the use of roads by both the
forestry and tourism sector, which allowed greater
access for tourism and potential for more road
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upgrade funding. Similarly, the access provided by
roads used in harvesting are considered beneficial by
other forest users in Queensland (Kinhill Economics,
1998). VicForests’ current level of expenditure
on road infrastructure is likely to improve visitor
accessibility to native forests. However, we also
note that native timber harvesting may reduce
the aesthetics of the forest, reducing its appeal to
tourists.
3.4.2 Discussion
Tourism activity currently takes place across State
forests accessed for timber by VicForests. It is unclear
to which degree native timber harvesting currently
restricts tourism activity. In particular:
•

VicForests harvests only around 0.3% of the
vested area, annually;

•

A case study across WA did not find an increase
in tourism activity as a result of restricting native
timber harvesting across Manjumup; and
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•

An increase in the area available for recreational
activity does not automatically translate into
increased visitation. Investment is required
to ensure that potential visitors have quality
experiences available to them.

•

If this investment is made available, then there
may be additional economic activity flowing from
additional tourism activity.

3.4.3 Conclusion
The impact on tourism is unclear. Tourism activity
currently takes place across State forests available
to VicForests. Without native timber harvesting,
opportunities for tourism may be expanded at
the margin. However, this impact would require
investment to eventuate. Tourism may be negatively
impacted due to less road maintenance.

Table 13: Tourism outcome – overview of key findings
Current state with native timber harvesting

Potential outcomes without native timber harvesting

Various tourism activities take place over State forest areas
available to VicForests, though it is unclear to what extent
timber harvesting currently interferes with the capacity
and ability of people to engage in tourism activities across
Victorian state forests.

Cessation of harvesting could increase tourism activities.
However, without change in land use or investment in
tourism infrastructure and marketing, the impact on tourism
numbers or expenditure may be minimal.
Some roads accessed by tourists would not be maintained to
the current standard.
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3.5 Carbon
This section provides an assessment of the impact of
native timber harvesting on carbon stocks, valuing
the amount of carbon released and sequestered over
time as a result of harvesting, as opposed to leaving
the forest undisturbed.
The analysis focuses on the impact on carbon stocks
in ash forest and does not quantify the impact on
carbon stocks on mixed species forest or thinning
because:
•

the scientific discussion revolves around the
carbon impact of harvesting versus preserving ash
forests;

•

ash forest accounts for the majority of area
harvested by VicForests; and

•

the carbon impact of harvesting mixed species
forests is likely to be lower than that of
harvesting ash.

3.5.1 Background
The precise magnitude of carbon emissions related
to native forest harvesting is difficult to calculate;
in fact, the carbon impact of the native timber
industry is one of the most contested issues in
scientific literature due to the use of different
accounting frameworks and varying assumptions
underpinning the assessments. The level of carbon
emissions also depends on the types of forest in
consideration, with different forest types resulting in
very different carbon outcomes. In the case of native
timber harvesting, the scientific discussion revolves
largely around the carbon impact of harvesting and
regenerating ash forests.
Generally speaking, native forests store carbon that
is released into the atmosphere when the timber is
harvested as a result of slash burning, decomposition
of woody debris left on site, waste during the
production process and decomposition over time.
Not all of the carbon is released immediately but
rather it occurs at different points in time. Forests
are regenerated after harvest, with the regrowth
storing carbon; this offsets some of the carbon
released previously, but at a later point in time. As
native timber is regularly harvested (rotation), the
maximum amount of carbon stored in a regularly
harvested forest may be less than in a forest that is
allowed to grow continuously (illustrated in Figure
2).

Figure 2: The emissions profile from harvest of a hypothetical native forest stand

Source: Whittle et al. (2012)

However, carbon is also stored in products made from the wood supplied by native timber harvesting,
which can reduce overall carbon emissions (this is not reflected in the figure above). Timber not only acts
as a carbon sink, but when used for long-life products such as construction material, it also has a lower
greenhouse footprint than alternative construction material such as steel, concrete or aluminium (Woodard
and Iskra, 2005).
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With the different forces at play, the overall carbon
balance may be positive or negative depending on
the attributes of the actual forest harvested, the use
of the timber, and the substitute products available.
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Using the FWPA (2016) approach, we define two
scenarios:
•

A “harvesting” scenario, reflecting business
as usual, whereby stored carbon in ash forests
is released as a result of harvesting. However,
offsetting this are three factors: (1) carbon is
sequestered during regrowth, (2) harvested wood
products are being used in Victoria (rather than
alternative materials), and (3) harvested wood
products store carbon. Taking those factors into
account, the carbon balance for each hectare of
ash forest harvested is calculated, based on longterm averages for carbon stocks and flows.

•

A “conservation” scenario, under which there
is no harvesting activity across native forests.
Carbon is stored in ash forests, and continues
to be sequestered though at a lower rate than
during early regrowth. Harvested wood products
are substituted by alternative materials or other
wood products, which are sourced from other
regions/overseas and have significantly higher
emissions profiles than harvested wood products
due to less efficient harvesting and processing
practises (FWPA 2016, FAO 2016). The carbon
balance for this scenario is calculated as the total
above-ground, long-term average forest carbon
stored per hectare.

•

The difference of the carbon balance per hectare
of ash forest harvested under each scenario is
calculated.

3.5.2 Carbon scenario
There are several studies and different approaches
to assessing the carbon balance of native timber
harvesting. To analyse the carbon balance of native
timber harvesting in Victorian ash forests, this study
uses the FWPA (2016) approach, while also discussing
sensitivities of our assumptions.
The FWPA approach is a comprehensive analysis
of carbon impacts using a life cycle approach. It
considers all key carbon stocks and flows, including
carbon storage in forest and harvested woodproducts (HWPs), the effects of disturbance (harvest
and fires), and product substitution impacts.11

11

The analysis considers: carbon in trees, carbon in
coarse woody debris (CWD), carbon due to harvest
machinery, emissions due to fire (scenarios included
both conservation and harvesting with wildfire events),
emissions due to decay, carbon storage in HWP in
service, carbon storage in HWP in landfill, emissions
due to log transport and product manufacture,
HWP substitution impact (including international
leakage), fossil fuel displacement - benefits biomass for
bioenergy.

37

38

3. Assessment of the impact of VicForests on the Victorian community

Key assumptions are outlined in the box below.
Box 1: Key assumptions
•

Only above-ground biomass carbon is considered; below-ground components are not included due to
a lack of data on roots and soil organic carbon (FWPA assumption). For completeness, the FWPA study
also provides an estimate of the full ecosystem/HWP carbon balance.

•

The study has an embedded average fire return interval of 112 years. The model also assumes that there
is a 50 year buffer between wildfire and allowable harvest. (FWPA assumption)

•

Planned harvest rotation length: 75 years (FWPA assumption). Ideally, 80 years rotation would have
been used to align with VicForests assumptions, however results could not be adjusted for rotation
length.

•

In the conservation scenario, mountain ash is assumed to store 523 tC/ha (above-ground biomass carbon
only) (FWPA assumption). This differs from what has been assumed for mountain ash in other studies:
Raison and Squire (2007) used 540 tC/ha (above ground only, and equal to 270 tC/ha for 50 year old
ash). Sillet et al (2015) estimate a maximum of of 706 tC/ha, Keith et al. (2014) used 603 tC/ha stored in
1939 regrowth (above and below ground), and Keith et al. (2016) used a carbon density of up to 1,500
tC/ha).

•

1,460 hectares of ash is assumed to be harvested across Victoria per annum (provided by VicForests
based on actual data). Some 221 hectares of this is in the Tambo region, with the remainder mainly
concentrated across the Central Highlands and Central Gippsland.

•

Product substitution considers the emissions footprint of alternative products. HWPs require
comparatively lower fossil-fuel based energy in extraction and manufacture compared to alternative
products such as bricks, aluminium and concrete. FWPA (2016) considered region- and productspecific emission factors for key hardwood HWPs based on market analysis, resulting in an overall
product substitution impact of 9.3 tC/ha for HWPs using mountain ash. For paper, the approach was
to determine the emissions factor for pulp and paper produced overseas (Indonesia/China) as the
substitute product. Using this approach, mountain ash was found to have a product substitution impact
of above 1000 tC/ha. Consideration of product substitution is consistent with FAO (2016), which notes
that the production of wood-based materials and products results in lower greenhouse gas emissions
than the production of alternative materials.

•

When converting carbon emissions into a monetary value, the magnitude of the impact depends on
the carbon price used. Valuation of the carbon abatement benefits relative to business as usual were
derived using a low ($10/tCO2-e), medium ($20/tCO2-e), and high ($30/tCO2-e) carbon price (FWPA
assumption). This is in line with carbon prices used in other studies: Deloitte Access Economics (2015)
used $14, Keith et al. (2016) used $12 and PwC (2016) used $10 to $14.

The FWPA approach uses the Keith et al. (2014)
model calibration as the starting point and derived
parameters from case study sites. For mountain ash,
the parameters used for the analysis (such as aboveground forest carbon pools, emissions due to harvest
and fire, fate of carbon in HWPs, etc.) are from
a case study site in Victoria, based in the Central
Highlands (near Toolangi).

The study assumes the pathway for mountain ash
forest to be as outlined in Chart 6. Mountain ash has
high commercial recovery, with high-quality sawlogs
being processed into products such as flooring,
decking, structural timbers and fencing and lowquality sawlogs being processed into pallets.
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Chart 6: Carbon flows for mountain ash forests managed for production

HWPs - Shortlived waste,
7.5%

HWPs - Landfill,
5.2%

HWPs Residues used
to produce
energy, 0.5%

Landfill, 0.2%

Paper, 33.90%

Harvest
residues left in
the forest,
20.40%

Residues used
to produce
energy, 0.1%

Short-lived
residues and
HWP, 32.20%

Source: FWPA (2016)

According to the FWPA study, the total above
ground forest carbon stored, presented as a longterm average impact, under the conservation
scenario is 523 tC/ha. Under the harvesting scenario,
carbon stored is estimated to be 384 tC/ha (see Table
21). Excluding substitution impacts, this amounts to
408tC/ha (i.e. 384 tC/ha stored in the forest plus 24
tC/ha stored in wood products).
This is because there is a likelihood that native forest
hardwood from the study regions would be replaced
with South-East Asian timber, which has a higher
carbon emissions profile. Alternative products such
as concrete or steel also have a higher emission
footprint, as outlined in data from the FWPA in
Figure 3.

This is also identified by the FAO (2016) who
point out that evidence from numerous lifecycle assessments of wood–based products in the
construction sector indicates that, typically, woodbased products have a lower emissions footprint
than competing materials over the complete life
cycle of the product. FAO also indicates that
responsible management of end of life wood
products as well as of biomass residue is critical for
high emissions displacement from wood products.
In part the high emission footprints of alternative
products such as concrete and steel reflect large
energy requirements and the fossil fuel consumed in
their production. This could reduce in the future if
renewable energy sources become more prevalent.
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Figure 3: The emission footprint for Australian hardwood HWPs and their likely replacement products

Source: FWPA (2016)

Including off-site carbon12, this estimate increases to 835 tC/ha under the harvesting scenario, mostly due to
pulp and paper harvested wood products – highlighting the significance of the product substitution impact.
This represents a carbon emissions reduction of 59.7% when compared to the conservation scenario. This is
summarised in Table 14 below.
Table 14: Comparison of harvesting scenario and conservation scenario, FWP methodology using long-term
averages
tC conserved
Biofuel substitution
Non-pulp HWP substitution
Pulp-HWP substitution
Landfill + in-service HWP storage

Harvesting

Conservation

1.5

0

11.2

0

415.1

0

23.8

0

(A) Total off-site C

451.6

0

(B) Total above-ground forest C

383.6

522.8

Total C (A + B)
Source: FWPA (2016)

835.2

522.8

3.5.3 Quantifying the impact on carbon emissions
From the above table, harvesting activity results in 835.2 tC/ha carbon conserved, versus 522.8 tC/ha carbon
conserved under the conservation scenario. Incorporating the substitution effect, the harvesting scenario is
thus estimated to result in additional carbon conserved of 312.4 tC/ha across Victorian mountain ash forests.
A conversion factor for tC to tCO2 of 44/12 and carbon price of $10 (low), $20 (medium) or $30 (high) per
tCO2, the per hectare carbon impact was estimated to be a saving of between $11,455 and $34,364, as shown
in Table 15.

12

Off-site carbon largely includes carbon stored in Harvested Wood Products (HWP). The premise for the FWPA study
is that HWP, i.e. wood harvested and subsequently turned into products, will still result in the retention of carbon in
these products, which are not released into the atmosphere.
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The per hectare carbon impact was then applied to the area subject to harvesting, that is, 1,460 hectares
of ash forest harvested per annum. The additional carbon conserved as a result of harvesting is valued at
between $16.7 million and $50.2 million per annum. As discussed above, the large positive result is due to
the product substitution impact, which, according to FWPA, more than offsets any negative impact on aboveground forest carbon.
Table 15: Carbon impact estimates

Carbon conserved via Victorian ash harvesting

Low carbon price
($10 per tC02)

Per hectare of ash harvested
For ash harvested per annum (1,460 hectares)

•

The substitution assumption is reliant on Poyry
(2011), who conclude that hardwood plantation
logs from western Victoria would not be good
substitutes for native hardwood logs from
Gippsland. If this conclusion is not correct (for
example, if plantation timber is deemed an
appropriate substitute), then the assessment
would likely change. We note that substitution
accounts for roughly half of the carbon
assumptions as outlined in Table 14 above.
Under a carbon price of $20 per tCO2, and
excluding the substitution effect, native timber
harvesting activity in Victoria is estimated to
result in higher carbon emissions when compared
to the conservation scenario, and valued at $3.3
million.

•

•

13

We have not included an assessment of belowground carbon. The ratio of below-ground to
above-ground carbon may vary substantially
across different landscapes (ABARES 2013)13, and
in aggregate may account for approximately
30% of total forest carbon stocks. Applied to our
figure of 523tC/ha, this implies around 224 tc/Ha.
It is unclear whether below-ground carbon stocks
will differ under conservation and harvesting
scenarios across native ash forests. Paul et al
(2001) identify that below-ground carbon stocks
will differ depending on locality, type of forest
stocks harvested/replaced, rotation lengths and
environment. In general they suggest a decrease
in soil carbon following deforestation, and

Pp 242, http://www.agriculture.gov.au/abares/
forestsaustralia/Documents/criterion5-web.pdf

High carbon price
($30 per tC02)

$11,455

$22,909

$34,364

$16,724,300

$33,447,140

$50,171,440

3.5.4 Sensitivity of assumptions
As outlined above, the analysis above reflects
a number of specific assumptions and scientific
publications – conclusions can change if different
assumptions and approaches are adopted. The key
aspects of debate include:

Medium carbon price
($20 per tC02)

gradually increasing post-harvest, reaching parity
roughly 30 years post-harvest.
•

The conservation scenario uses an above-ground
carbon biomass of 523 tC/ha, per FWPA (2016).
As described above, a number of alternative
studies use alternative values, with upper-end
estimates including 1,500 tC/ha from Keith et al
(2016).

3.5.5 Discussion
As noted out at the beginning of this section,
the issue of the carbon impact of harvesting is
heavily debated. With uncertainty surrounding
the estimates, it is worth considering the impact
relative to the carbon stored in the landscape in
which native timber harvesting takes place. The
relatively small carbon impact from native timber
harvesting is shown in Norris et al. (2010) who
illustrate the fluctuations in the carbon stock for
publicly managed land in Victoria as a result of
individual events such as wildfire events, prescribed
burns and harvesting. Norris estimated that the total
Victorian carbon stock is in the order of 750 million
tC and has been fairly stable since 1930, most heavily
influenced by wildfire events. More than 16 million
tC were emitted by fires between 2000 and 2009.
Those major events reduced the total carbon stock
by around 2%.
The FWPA (2016) report sought to add to the
debate by providing a comprehensive assessment
of the carbon impact. It concludes that under
the framework adopted in this study, the relative
differences in the GHG balance of production and
conservation scenarios do not warrant policies
that aim to halt native forest management for
wood production. It noted, however, that there is
considerable room for improvement in the carbon
outcomes of managing for production.
FAO (2016) also points out that forest management
practices can increase carbon sequestration
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and storage and reduce emissions through (1)
modification of rotation length; (2) avoiding losses
from pests, disease, fire and extreme weather; (3)
managing the soil carbon pool; and (4) maintaining
biodiversity.
However, different views remain. For instance, Keith
et al. (2016), based on Keith et al (2014), estimates
that the carbon stock loss as a result of native
timber harvesting is 143 tCO2/ha for mountain ash
in Victoria’s Central Highlands; the difference in
carbon sequestration between the areas harvested
and conserved is 3.13 tCO2/ha per annum. Hence,
harvesting is estimated to result in higher carbon
emissions (noting this estimate excludes product
substitution impacts).
Another issue that is often raised in the forestry
debate – for instance in FAO (2016) or PwC (2016)
– is the possibility of receiving carbon credits for
conserving forest, which would deliver financial
revenue. At present, there is no such option.

Although avoided ‘deforestation’ may be eligible for
carbon credits, e.g. through the Emissions Reduction
Fund (ERF), native timber harvesting does not fall
into that category. The report does not comment on
the significant cost of converting production forest
into conservation-only forest, as outlined in FWPA
(2016), instead suggesting that the ERF could provide
relief for forestry dependent communities without
specifying how this would occur. In terms of financial
benefits from carbon, FAO (2016) notes that not
only conservation forest, but also harvested wood
products can act as carbon storage.
3.5.6 Conclusion
Native timber harvesting could result in a positive
or negative impact on the overall carbon balance,
depending on the attributes of the actual forest
harvested, the use of timber and substitution effects
that occur.

Table 16: Carbon outcomes – overview of key findings
Current state with native timber harvesting

Potential outcomes without native timber harvesting

Native forests store carbon, some of which is released
during harvesting. Regrowth and products made from
wood also store carbon.

Without native timber harvesting, the overall carbon
balance may be positive or negative depending on the
attributes of the actual forest harvested, the use of the
timber and the substitution effects that occur.

Whether the overall carbon balance is positive or negative
is dependent on levels of timber substitution and where
substitute timber is sourced from.
If plantation timber cannot be substituted for native
timber, and alternative native timber is sourced from
overseas, native timber harvesting is estimated to preserve
between $16.7 million and $50.2 million of carbon, due
to higher carbon impacts from overseas native timber
harvesting.
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3.6 Water
This section provides an assessment of the water
impact of native timber harvesting, focussing
on changes in water yields. Water quality is also
discussed.
As in the case of carbon, the discussion focuses on
ash forest only. Mixed species forest is excluded, as
literature suggests that the impact on water yield
is close to zero. Bren (2015), for instance, discusses
a series of studies and concludes that findings are
mixed and small variations may be within error
limits, arguing that there is no conclusive evidence to
suggest that logging has an impact on water yields
in mixed species forests. This is in line with Keith et
al. (2016) who do not model the impact on mixed
species forest because “mixed species forest […] does
not cause the reduction in water yield.”14

The economic impact of VicForests
on the Victorian Community

Disturbances in the forest, whether that be through
bushfire, climate change or native timber harvesting
have impacts on water yield. These changes in water
yield are important to relevant to this study, because
harvested areas are part of catchments that supply
water to Melbourne and irrigators, particularly in
the Goulburn Valley.
Valuing Victoria’s Parks (2016) has estimated
the negative value of water yield from parks (as
compared to a counterfactual where land is cleared
and used for grazing) of $75 million per annum.
In order to determine the impact of native timber
harvesting on water yields, we need to consider
by how much harvesting changes the water yield,
how much forest is being harvested, the level of
runoff affected and the list of water catchments are
affected by harvesting. Map 9 below illustrates.

3.6.1 Background
As trees need water to grow, they reduce the
conversion of precipitation to groundwater and
streamflow. Water used by the forest represents a
yield loss for the water catchments. However, the
amount of water used by the forest fluctuates over
time, with yield being dependent on forest age:
older forests yield more water than young forests.

Map 9: Water catchments across FMAs in Victoria

Ash harvesting primarily
occurs across these water
catchments. Western
Victoria is less relevant
for water impacts.

14

Keith et al. (2016), p.130.
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The annual harvested area used in this analysis is 1,672 hectares of ash forests, averaging across FY05-16. Ash
forest is assumed to be evenly distributed throughout the regions in order to apportion the harvested area
to catchments.
Table 17: Distribution of ash forests
Water catchment
Upper Murray River
Ovens River
Goulburn River
Kiewa River

Average annual hectares of ash harvested within each
water catchment, FY05 - 16
215
20
739
20

Snowy River

24

Tambo River

113

Mitchell River

90

Thomson River

187

Yarra River
LaTrobe River
Bunyip River
Total catchments across harvested areas
Source: VicForests

60
154
50
1,672

3.6.2 Measuring water quantity impacts
There is debate in the scientific literature about the size and timing of the impacts of timber harvesting on
water yields. As a result, two scenarios, as presented by Feikema et al (2008) and Kuczera (1987), have been
modelled, resulting in an upper and lower bound estimate for the net present value of the change in water
yields as a result of native timber harvesting.
The impact of bushfires, climate change and forest thinning (which can improve water yields, see Hawthorne
et al, 2013) is not considered in this analysis. The impact of any harvesting history across the water catchment
has also not explicitly been modelled.
Scenario A: Feikema et al (2008)
The first scenario considered draws from Feikema et al. (2008), which suggests that there will be an increase
in water yield immediately following harvesting, followed by a sharp decrease in yield as trees regenerate
(Figure 4). Water yield reaches its lowest point at approximately 15 years after harvest, and from this point,
gradually increases towards its original level. However, as an average 80 year rotation is assumed, water
yields do not reach their original levels before the forest is harvested again.
Figure 4: Feikema et al (2008) water yield curve
The water quantity analysis for
this scenario was undertaken
using the no climate change,
100% disturbance line, with
percentage changes in yield
from the pre-harvesting yield
for each year after harvesting
calculated.

Source: Feikema et al (2008), Figure 4.4.
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Scenario B: Kuczera (1987)
The second scenario analysed was developed by Kuczera (1987) and uses yield change widely known as the
‘Kuczera curve’. This curve suggests that immediately following harvest, there will be a decrease in water
yield, which reaches its lowest point at approximately 30 years after harvest (Figure 5). From this point, water
yields gradually increase towards their original levels. However, as an average 80 year rotation is assumed,
water yields do not reach their original levels before the forest is harvested again.
Figure 5: Kuczera (1987) water yield curve
Harvesting starts
here, moving to
0 years forest
age immediately
post harvest, and
therefore increasing
water yield in the
short term.

Source: Kuczera (1987), in Mein (2008).

The analysis for this scenario was undertaken
using the ‘Water yield (Kuczera curve)’ line, with
percentage changes in yield from the pre-harvesting
yield for each year after harvesting calculated.
3.6.3 Quantifying changes in water yield
The costs associated with reductions in water yield
are a function of the volume of water lost and the
value (per ML) of that water.
The value of water, from a consumptive perspective,
will differ widely across the State. Where water is
fully allocated and used for consumptive purposes,
(for example, in the catchments serving Melbourne)
its value may be much higher than where there
is little consumptive use and no shortages (for
example, in some catchments in East Gippsland).
In arriving at the value of water we have had
regard to work that Parks Victoria commissioned
from Marsden Jacobs Associates (MJA) to estimate
the value of water runoff from parks. In Valuing
Victoria’s Parks (2014), Parks Victoria notes that
MJA used the market value of entitlements for the
change in water supply available to irrigation in

non-metropolitan areas and the avoided cost of
alternative supply in metropolitan areas (i.e. cost
of water supply from Lake Eildon via the Sugarloaf
pipeline). MJA elected not to use the cost of
desalinated water in its calculations for Melbourne
on the basis that the cost of the desalination plant
was well above the other options.
Table 19 presents the area and annual streamflow
of the catchments, the harvested area and volume
apportioned to each catchment and the value of that
water. The total runoff from the annual harvested
area is 4,295 ML. The average annual reduction in
runoff for a given area is between 5% and 7% over
the 80 year harvesting rotation period, based on the
two scenarios.
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Table 18: Total runoff in catchments harvested by VicForests
Catchment area
(ha)

Average annual
streamflow (ML)

Runoff (ML/ha)

Annual harvested
area (ha)

Annual runoff
volume (ML)

1,013,999

7,618,000

7.5

215

1,615

778,871

1,758,000

2.3

20

45

1,684,696

3,363,000

2.0

739

1,475

Kiewa River

196,407

689,000

3.5

20

70

Snowy River

418,487

1,022,000

1.5

24

37

Tambo River

420,995

297,000

0.7

113

80

Mitchell River

552,742

884,500

1.7

90

152

Thomson River

601,482

1,101,760

1.8

187

343

Yarra River

414,238

1,054,000

2.5

60

153

LaTrobe River

512,396

847,000

1.7

154

255

Bunyip River

381,262

541,000

1.4

50

71

7,195,438

19,175,660

2.7

1,672

4,295

Catchment
Upper Murray River
Ovens River
Goulburn River

Total

Source: Department of Sustainability and Environment (2011), Deloitte Access Economics calculations. Note: Annual
harvested area only includes ash forest. It is an average of last 10 years of harvesting data (average annual area of 1,672
hectares), with ash forest assumed to be evenly distributed throughout.

Table 19: Analysis of changes in water yield as a result of native timber harvesting
Catchment

Annual change in
runoff (%) - Low

Upper Murray River

Annual change in
runoff (ML) - Low

Annual change in
runoff (%) - High

81

Ovens River
Goulburn River

Annual change in
runoff (ML) - High
112

2

3

74

103

Kiewa River

4

5

Snowy River

2

3

Tambo River
Mitchell River
Thomson River
Yarra River
LaTrobe River
Bunyip River
Total

Under harvesting,
runoff lower by 5.03%
per annum

4
8

Under harvesting,
runoff lower by 6.9%
per annum

6
11

17

24

8

11

13

18

4

5

216

298

Source: Deloitte Access Economics calculations, Kuczera (1987), Feikema (2008).

Annual value of water was estimated based on the above for the two scenarios. Annual value was assumed
to be constant in nominal terms over the 80 year rotation harvest, commencing from 2016. The annual
value of the decrease in water yield across ash harvesting areas was estimated between -$1.76 million (using
Feikema et al, 2008 scenario) and -$2.43 million (using Kuczera, 1987 scenario) respectively.
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The annual value of the decrease in water yield as a result of harvesting activity is summarised in Table 20
below.
Table 20: Annual value of changes in water yield as a result of native timber harvesting
Catchment

Impact (lower bound $)

Impact (upper bound $)

350,885

484,924

Upper Murray River
Ovens River

9,806

13,552

320,459

442,876

Kiewa River

15,241

21,063

Snowy River

7,972

11,017

Tambo River

17,319

23,935

Mitchell River

33,081

45,718

Thomson River

418,898

578,919

Yarra River

186,700

258,020

LaTrobe River

311,462

430,442

Bunyip River

86,765

119,910

1,758,588

2,430,376

Goulburn River

Total
Source: Deloitte Access Economics calculations

3.6.4 Fire and water
While it is clear that harvesting has a negative
impact on water yields, it is useful to note the
Mein (2008) research of different timber harvesting
regimes, bushfires and climate change, on water
yield in Melbourne’s water supply catchments,
which points to other factors being of much more
significance than harvesting. Mein concludes
that impacts of major bushfires (such as the 1939
bushfire) will have several times more impact on
water yield than changing timber management
regimes (pp ii), noting that the impact of fires on
timber yields did not factor in their analysis.
The key conclusions from Mein (2008) are as follows:
•

The expected yield of water supply catchments
is increasing, due to continual ageing of forests
following 1939 bushfires, averaging 40 additional
GL per annum in 2050 assuming no bushfires.

•

That the impacts of changing timber
management regimes on cumulative timber yield
are relatively small, with all scenarios modelled
falling roughly within 1.5% of a cease-logging
regime.

•

However that the potential impact of bushfires
is major, where a repeat of the 1939 bushfires
would see a decrease of 15% of the inflow to
the Thomson Dam over the 50 years following a
bushfire of that magnitude.

•

Climate change impacts on water yield are also
large, with a 1% decline in long-term average
rainfall resulting in a decrease of water yield by
2-3% across all catchments.

3.6.5 Discussion, including discussion of water
quality impacts
Native timber harvesting was found to have
some impact on water yields, although the
exact magnitude is difficult to determine due
to uncertainty around some of the modelling
assumptions.
However, the impact is not limited to water yield.
Water quality can also be affected. The construction
of roads associated with timber harvesting can have
negative effects upon surface soil and erosion, and
hence pose a risk to water quality (Croke et al, 2001).
These effects can be mitigated to an extent through
appropriate management practices, particularly at
stream crossings, which are prone to contributing
sediment that degrades water quality (Lane and
Sheridan, 2002). Well maintained and surfaced
roads will not create more erosion if used under
moderately wet conditions than in dry conditions
(Sheridan et al, 2006).
SKM (2006) also found that unsealed forest roads
are the major source of sediment in managed
forests, and road usage is a critical factor. Sediment
production rates on roads and tracks decline within
the time frame of 2 to 5 years after logging ceases
to levels comparable to lightly disturbed general
harvesting areas. The use of streamside buffer
protections, filter strip protections, log landings and
dumps, snig and boundary tracks have been found
by SKM (2006) to mitigate the risk to water quality.
Whilst the literature suggests that the road
network developed to service the native timber
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harvesting industry can negatively impact upon
water quality, there are a variety of measures that
can be implemented to mitigate the risks to water
quality. However, there is insufficient data to draw
a conclusion about the value of those impacts and
the level to which those impacts can be mitigated.
Thus, whilst there will be a positive impact on water
quality if the native timber industry is removed, the
magnitude of this impact has not been quantified in
this study.

3.6.6 Conclusion
Water quantity and quality may be improved in a
world without native timber harvesting

Table 21: Water outcomes – overview of key findings
Current state with native timber harvesting

Potential outcomes without native timber harvesting

Native timber harvesting reduces the quantity of water
from catchments in VicForests operating areas by 4,295ML,
valued at around $1.76 million – $2.43 million per annum.
Construction of access roads may have a negative impact
on soil, erosion and thus water quality.

Without native timber harvesting, there would be a
positive impact on both water quantity and quality in the
catchments currently affected by harvesting.
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3.7 Fire
This section provides an assessment of the impact
that native timber harvesting has upon the
likelihood and severity of fire. It also discusses
VicForests’ activities to address this threat.
3.7.1 Background
Australian bushfires threaten lives and property
and cause millions of dollars of damage each year.
Bushfires are a result of a combination of vegetation
(dry undergrowth and dead leaf, bark and twig
litter) and weather patterns, with only a spark
needed to produce conflagration. Tolhurst (2009)
suggested that weather, topography and fuels
are key factors affecting fire behaviour. Weather
dominates fire behaviour in extreme fire danger
weather.

The economic impact of VicForests
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The likelihood of and losses associated with
bushfires can be reduced by employing various
management strategies. Prescribed burning is
typically undertaken to reduce fuel loads, reducing
fire intensity and making fire suppression easier.
Fires may also be prescribed for forest regeneration
and biodiversity management. In the case of native
timber harvesting, slash burning is used to burn
residues (any materials that are not merchantable) to
enhance regeneration and reduce the short-term fire
hazard created by slash being left unburnt.
Bushfires have posed a significant risk in Victoria,
particularly eastern Victoria, for a long time, as
illustrated by the large fires in 1939 and 2009 (Figure
6).

Figure 6: Bushfire areas of the 1939 and 2009 fires

Source: Bushfire Royal Commission (2010), Statement of Esplin

Bushfire risk naturally varies significantly by region.
DEPI (2013), in its analysis of ‘residual bushfire risk’,
discussed that even with bushfire management,
risks can be high and variable: while bushfire
management has a significant impact in some
regions, it has little impact in others. In Victoria’s
‘East Central bushfire region’, for instance, which
covers VicForests’ Central Highlands area, the
bushfire risk (estimated as risk to property) is
naturally near maximum level (90% to 100%) as a
result of high fuel loads in forested areas. The risk
only drops directly after fires. In other regions the
risk remains high but lower than in the East Central
region due to regular planned burning (e.g. around
50% to 60% in the ‘Alpine and Greater Gippsland
bushfire region’ and 70% to 80% in the ‘Alpine and
North East bushfire region’).15

15

DEPI (2013)

3.7.2 Impact of native timber harvesting
Some research has shown that native timber
harvesting reduces bushfire risk as a result of better
bushfire management and suppression response.
Other studies have shown that bushfire risk is
increased as a result of native timber harvesting
changing attributes of forests.
Lindenmayer et al. (2009), for instance, claimed that
timber harvesting is to blame for the 2009 fires’
intensity and severity and the danger of more fires
erupting in the same area will remain for decades.
Lindenmayer argued that logging can alter key
attributes of forests by changing (1) microclimates,
(2) stand structure and species composition, (3) fuel
characteristics, (4) the prevalence of ignition points,
and (5) patterns of landscape cover. Lindenmayer
proposes that these changes may make some kinds
of forests more prone to increased probability of
ignition and increased fire severity.
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Lindenmayer et al. (2011) further argue that the
disturbance can result in landscapes being shifted
into a ‘landscape trap’ where major functional and
ecological attributes are compromised, resulting in
entirely new vegetation cover, which in turn may
affect fire risk.
Attiwill et al. (2013) tested Lindenmayer’s hypothesis
that logging in wet forests results in drier forests
that tend to be more fire-prone by considering
eucalypt stand development, and re-analysing the
only Australian study cited by Lindenmayer et al
(2009). They found that logging does not increase
the intensity or risk of bushfires in eucalypt forests.
In addition, they found no evidence from recent
megafires in Victoria that younger regrowth (<10
years) burnt with greater severity than older
forest (>70 years); furthermore, forests in reserves
(with no logging) were not found to burn with
less severity than multiple-use forests (with some
logging). The flammability of stands of different
ages was explained in terms of stand structure and
fuel accumulation, rather than as a dichotomy of
regrowth stands being highly flammable but mature
and old-growth stands not highly flammable. They
concluded that it is the lack of management of fireadapted ecosystems that carries long-term social,
economic, and environmental consequences.
Bhuiyan et al. (2015) considered the direct economic
impacts of fire in Victoria with a focus on its impacts
on water quality and quantity, concluding that the
major factors for bushfire severity and intensity are
the weather patterns (including El Nino), the forest
age, and the forest type.
Ferguson and Cheney (2011) argued that there is no
evidence to suggest native timber harvesting causes
landscape traps. Ferguson and Cheney suggest that
access roads and break-up of the landscape into
areas of very young regeneration can assist the fire
protection of adjacent older mountain ash. They
conclude that it is the adequacy of seeding after
wildfire, the scale and intensity of fire within the
20 years following a wildfire and the management
response that matter most for potential landscape
traps, and that native timber harvesting can in fact
help to limit potential landscape traps caused by
bushfires.
Based on our review of the academic literature,
we consider there is insufficient evidence to state
whether native timber harvesting has a significant
impact upon the likelihood and severity of fire, and
whether that impact is positive or negative. Many
factors other than native timber harvesting influence
bushfire risk, occurrence and impact.

3.7.3 Assets, infrastructure, and firefighting
provisions
Independent of its impact on ignition probability
and impact, the native timber industry aids bushfire
suppression through the provision of access roads,
skills, experience and machinery able to operate in
difficult-to-access forested regions.
Forest roads and permanent fuel breaks are an
important part of fire suppression infrastructure.
Eastaugh and Molina (2012), using Victoria’s Central
Highlands as a case study region, showed that while
the road network is typically the result of historical
use, such as timber harvesting, and therefore not
optimised for bushfire management, the road
network provides many options for roads being used
as fire control lines.
In addition, there are numerous suppression
resources within VicForests. VicForests staff
undertake a broad range of fire roles including
operational fire-fighting, incident management and
support roles such as logistics and information, and
plant and aircraft support.
Across VicForests in 2015, there were 54 staff
with current fire qualifications which are directly
involved in fire management activities when and
as required. Fifty-one of those are regional staff,
and 20 are accredited as level 1 or 2 operations
officers. Ninety per cent of the staff with current fire
accreditation are employed in a role which includes
active supervision of forest contractors or they have
previously been employed in such roles. Therefore,
they are particularly adept at managing forestry
equipment.16 Skilled operators are difficult to source
and difficult to retain, and they getting scarcer as
the native timber industry is being scaled back.
In addition to this VicForests’ contractors regularly
provide plant equipment such as bulldozers,
excavators, skidders and harvesters at blazes across
the State. VicForests contractors use a fleet of
over 200 specialised machines, as well as operate
transports that relocate this machinery around
the forest. As machines are expensive, businesses
need the certainty of tenure and sustainable rate
structures to make investments in machinery.
Without ongoing investment, the machinery fleets
become outdated, they become unsafe and cannot
be utilised.17

16

http://www.parliament.vic.gov.au/images/stories/
committees/SCEP/Fire_Season_Prepardeness/Transcripts/
SCEP-VICFORESTS-FINAL-14_September_2016.pdf

17

http://www.parliament.vic.gov.au/images/stories/
committees/SCEP/Fire_Season_Prepardeness/Transcripts/
SCEP-VICFORESTS-FINAL-14_September_2016.pdf
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The contract dozers are specialised forest equipment
which are not readily replaceable for forest fire
fighting purposes. Staff and contractors have unique
experience with local knowledge and skills in
working in difficult forest terrain.
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3.7.4 Conclusion
Fire suppression would be adversely impacted by the
loss of firefighting resources, both in terms of skilled
staff and specialised forest equipment.

VicForests is part of the Networked Emergency
Organisation (NEO) which also includes the
Department of Environment, Land, Water and
Planning (DELWP), Parks Victoria (PV) and Melbourne
Water (MW). As well as contributing to wildfire
suppression, VicForests also support DELWP with
fuel reduction burns throughout the year, with the
aim of reducing the risk of wildfire spreading out of
containable areas.
The importance of VicForests’ provision of
firefighting resources is highlighted by Gibbs et al.
(2015), who outlined the direct economic benefits
associated with equipping and providing country
firefighting services in Victoria. While their analysis
focused particularly on community endeavours to
equip local volunteer groups with the necessary
requirements to better deal with fires, these benefits
can be naturally extended to any well trained
firefighting and prevention force. Gibbs et al. (2015)
showed that when a fire occurs having a regular
volunteer force of equipped and trained firefighters
allowed for a 14% decrease in the likelihood of
property loss, and confers an even higher benefit
when considering the corresponding reduction in
life loss risk (valued at $3.5 million per life).18 These
results can be reasonable assumed to apply (if not
more so) to a group of professionally employed
firefighting staff as is currently carried by VicForests.

Table 22: Fire outcomes – overview of key findings
Current state with native timber harvesting

Potential outcomes without native timber harvesting

There is insufficient evidence to ascertain the impact
(positive or negative) of native timber harvesting on the
likelihood and severity of fire. Many factors other than
native timber harvesting influence bushfire risk, occurrence
and impact.

Without native timber harvesting, firefighting resources
would be lost, both in terms of skilled staff and specialised
forest equipment.

As part of their operations, native timber harvesting
businesses maintain on-site firefighting resources, including
trained staff, equipment and access roads.

18

Gibbs et al. (2015), p 378

Access roads are unlikely to be maintained, and thus fire
suppression would be negatively affected.
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3.8 Biodiversity
This section discusses the impact of native timber
harvesting on biodiversity. Forestry operations cause
a disturbance to native forests and thus will impact
on flora and fauna. The key issue for investigation
is what the nature of this impact is. It is also
important to distinguish between the biodiversity
impact of current and past forestry operations –
biodiversity management has improved significantly
in recent times. It should be noted that much of the
information upon which this discussion is based is
from VicForests sources.
3.8.1 Background
Victoria’s forests are rich in native plant and animal
species. However, some of Victoria’s native flora and
fauna are threatened as a result of past and present
land use, the impact of weeds and pest animals
and other disturbances such as severe fires. Across
Victoria, over 500 flora and fauna species are listed
as threatened under Victorian legislation19. Hence,
managing these threats is critical.
Government legislation and policies provide
protection to all native plant and animal species.
Further legislation specifically aimed at protecting
threatened species is in place on a state, national
and global level. DELWP is responsible for
determining the conservation status of species that
have special protection and has a range of targeted
strategies in place to support the recovery and
management of threatened species, such as erecting
fences to stop foxes entering or setting aside
conservation areas.
Native timber harvesting needs to be considered
against this backdrop. There are a wide range
of different species of plants and animals that
inhabit the forests in which VicForests operates;
and biodiversity in Victoria’s harvesting sites is
protected through an environmental regulatory
framework, which allows for the sustainable use of
timber of forest resources. As the environmental
regulator, DELWP monitors timber harvesting
operations conducted on public land to ensure they
are compliant with regulatory requirements. Timber
production is excluded from all national parks
and conservation reserves: of 7.8 million hectares
of native forest in Victoria, 4.8 million hectares
are protected in national parks and conservation
reserves (Powell and Sedunary, 2013). In State
forests, timber harvesting is permitted in designated
zones, but actually only occurs in parts of these
zones that are suitably productive and accessible.

19

http://www.delwp.vic.gov.au/environment-andwildlife/arthur-rylah-institute/threatened-species-andcommunities

3.8.2 Biodiversity conservation in areas proposed for
timber harvesting
In terms of biodiversity management, VicForests
divides Victoria into three distinct regions: (1) East
Gippsland, (2) Central Highlands and (3) Western
Victoria. Each region has its own set of biodiversity
issues. While the first two regions have a wellestablished set of guidelines in place, Western
Victoria has only recently been added to VicForests’
portfolio and it is still in the process of identifying
relevant species, and developing guidelines and
management plans. Therefore the discussion focuses
on the first two regions.
Fauna - Background
VicForests surveys all coupes prior to harvesting
and undertakes targeted pre-harvest surveys. Initial
surveys are undertaken up to three years before
harvesting.
In terms of fauna, these surveys are aimed at
detecting the presence of protected species such
as the Leadbeater’s Possum as well as the Longfooted Potoroo, the Powerful Owl, the Greater
Glider, the Sooty Owl, and the Yellow-bellied Glider.
Once a threatened species is detected, a Special
Management Plan is developed with the aim of
protecting the species and its habitat. These plans
may incorporate areas excluded from harvesting.
VicForests has in excess of 70 Special Management
Plans in place. An increasing area of forest has been
progressively placed in VicForests’ Reserves as a result
of this process, as outlined in Table 23 overleaf.
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Table 23: VicForests’ Reserve area (hectares)
Year
VicForests’ Reserves & Exclusions

2011

2012

2013

795

1,213

3,038

Source: VicForests (2014)

Pre-harvest surveys are carried out prior to harvesting. If a pre-harvest survey confirms the presence of target
species, reserve layers are being established (as outlined below). Reserve layers are usually a combination of
Special Protection Zones20 and Special Management Zones.21
Table 24: Reserve layers for threatened species
Species

Status

Actions taken by VicForests upon detection

Long-footed Potoroo

Endangered

Set aside approximately 150 ha of forest: 50 ha Special
Protection Zone (SPZ) plus 100 ha of Special Management
Zone (SMZ).

Forest Owls: Powerful Owl, Sooty

Threatened

Owl, Masked Owl

Establish a SPZ of 3 ha and a SMZ of 250-300m radius (or
equivalent linear area) around each verified nesting and
roosting site.

Spot-tailed quoll

Threatened

Set aside 1,500 ha of forest: 500 ha Special Protection Zone
(including protection of detection site by 200m radius) plus
1000 ha Special Management Zone

Orbost Spiny Crayfish

Threatened

Establish a 100 metre SPZ (either side of the stream) for both
1 kilometre upstream and 1 kilometre downstream of any
confirmed record.

Frog species: Giant Burrowing

Threatened

Frog; Large Brown Tree Frog

Where verified records of Giant Burrowing Frogs are
located on first order streams or sites away from streams,
protect approximately 50ha in SPZ. Where verified records
are located on second or higher order streams, establish a
SPZ of 100m width each side of the second or higher order
stream bank for 1km upstream and 1km downstream of the
detection site.

Large Brown Tree Frog

Threatened

Establish a 28 ha protected area by creating a special
protection zone (SPZ) that includes the detection site.

Glossy Black Cockatoo

Vulnerable

Establish a SMZ of 250m radius over each verified nesting site.

Koala

Vulnerable

Instructions given to contractors to wait until they have

Protect substantial stands of Shea-Oak trees when sighted.
moved on or move animal to a safe location. No harvesting
within the vicinity of a tree occupied by a koala.
Greater Glider

In East Gippsland establish a SPZ of approximately 100 ha of
suitable habitat where verified records report more than 10
individuals per km habitat.

Yellow-bellied Glider

In East Gippsland establish a SPZ of approximately 100ha of
suitable habitat where verified records report more than 5
individuals per km

Leadbeater’s Possum (see

Establish a SPZ of 200 m radius centred on each verified

discussion below)

Leadbeater’s Possum colony. (There are no recent
observations of Leadbeater’s Possum in East Gippsland and
hence no prescriptive measures in this area).

Source: Based on VicForests discussions and DELWP Planning Standards (2014)

20

Forest management zones designated by the Victorian State Government to be managed for particular conservation
values in the absence of timber harvesting. Source: VicForests (2015)

21

Forest management zones designated by the Victorian State Government to be managed for the conservation of
specific features, whilst catering for timber production under specified management conditions. Source: VicForests
(2015)
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Leadbeater’s Possum, a small arboreal marsupial
based in Victoria’s Central Highlands, is listed as
‘critically endangered’ in the Commonwealth
Environment Protection and Biodiversity
Conservation Act 1999 and ‘threatened’ under the
Victorian Flora and Fauna Guarantee Act 1988. It is
protected because of:
•

its restricted distribution – its range is confined
to a 70 km x 80 km area centred on mountain
habitats in the Victorian Central Highlands
(Harley, 2012).

•

its relatively small population size – according to
a 2012 study, there were around 1,578 to 4,384
colonies remaining, with two to three individuals
per colony (Leadbeater’s Possum Advisory Group
(2014a) based on research by Lumsden) with 71
new colonies22 discovered in State forest and 45
colonies discovered in national parks between
February 2014 and September 201523 (DELWP,
2015); although others, such as Lindenmayer
(2012) put population size closer to 2,000 (±500)
individuals. Updated data from VicForests
indicates 361 new colonies, comprising 277 in
State forests and 84 in parks and reserves; and

•

a reduction in suitable habitat over time – the
preferred habitat are ash forests that contain
wattles as a food source, old, hollow-bearing
trees for nesting and dense surrounding
vegetation to enable movement. However,
Leadbeater’s Possums have also been found in
snow gum woodlands and may occur in some
mixed species forests (Macfarlane et al., 1997).
The Leadbeater’s Possum Advisory Group (2014a)
found that bushfires such as those in 1939 and
2009 have significantly reduced the availability of
high quality habitat.

The species’ habitat is based in Victoria’s Central
Highlands where harvesting of ash timber takes
place.24 Recent data suggests that there are a
significant number of Leadbeater’s Possum sightings
across much of the Central Highlands area – similar
to its past distribution pattern (Figure 7)25.

Figure 7: Leadbeater’s Possum distribution

Source: DELWP Leadbeater’s Possum Interactive Map: http://lbp.cerdi.edu.au/possum_map.php, accessed 20 September
2016. The map provides up-to-date Leadbeater’s Possum spatial information.

22

According to VicForests, 361 new colonies have been
discovered since 2015, 277 of those in State parks, as
of 25 November 2016. http://www.vicforests.com.au/
leadbeaters-possum1/leadbeaters-possum-homepage-2/
news-2

23

Identification of up to 200 new colonies in State forest
within two years (to protect them more quickly) is
one of the measures introduced in response to the
recommendations made by the Leadbeater’s Possum
Advisory Group.

24

According to Harley (2012), a single, remnant, outlying
population occurs in lowland habitats at Yellingbo
Nature Conservation Reserve, but it is genetically
distinct from populations in montane habitats. It is the
lowland population that is considered to be of greatest
threat for extinction and has become the focus of Zoo’s
Victoria’s ‘Leadbeater’s Possum’ captive-breeding and
release program.

25

The Atlas of Living Australia listed 214 sightings in
the 2010s (until 2016), including 60 in 2015 alone – up
from 156 sightings in the 2000s, 223 sightings in the
1990s and 184 sightings in the 1980s.
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Approximately 63,000 hectares of the ash forests
within the Leadbeater’s Possum range (31% of
potential habitat) are potentially available for
timber harvesting over an 80 year rotation. Any
activity that has the potential to affect the habitat
of an endangered species is a contentious issue.
Native timber harvesting in the Central Highlands
has been criticised by ecologists and environmental
groups due to its potential negative impact. While
native timber harvesting can affect the species’
habitat, the nature of the impact depends on
a variety of factors such as the age structure of
the forest, the forest management approach (for
example, thinning), the retention of older, hollow
bearing trees and the relative impact on the
landscape. The more the impact is understood, the
better it can be managed and limited.
Fauna – VicForests actions
Recognising the importance of biodiversity,
VicForests has over time improved its approach to
sustainable forest management with the aim of
reducing adverse impacts of harvesting on forest
values and taking particular care to minimise the
impact on threatened animal or plant species
The need to better understand impacts of
harvesting activity on possum habitats was
recognised by the Leadbeater’s Possum Advisory
Group in 2014, when it made a number of
recommendations to minimise the impact of timber
harvesting on the Leadbeater’s Possum. Since the
recommendations were released, several steps
have been taken to minimise the impact of native
timber harvesting on the habitat required by
the Leadbeater’s Possum, such as the protection
of older trees, limitations to the area harvested,
thinning as a management approach and the
creation of hollows. Progress has been made on
these initial recommendations, with additional
actions announced in April 2015, alongside work
undertaken to support Leadbeater’s Possum survival
in Yellingbo.
Further to the above, VicForests is also involved in
biodiversity research projects aimed at developing
models and techniques to assist the longterm survival of threatened species such as the
Leadbeater’s Possum. It has partnered with two
universities to obtain Australian Research Council
(ARC) Linkage Project grants for two collaborative
biodiversity research projects, which will see
funding of approximately $1 million dollars going
towards biodiversity research in Victoria’s forests26.
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One of the research projects it is involved in looks at
the best ways to grow trees so they develop hollows
suitable for Leadbeater’s Possum in the future.
As of early 2015, the Victorian Government has set
aside areas of ash eucalypt forest in the Central
Highlands region in a range of parks and reserves.
Overall, more than 69% (140,000 hectares) of
potential habitat are excluded from native timber
harvesting as either national parks or formal
reserves, special protection zones, or State forest
excluded from harvesting due to biodiversity,
regulatory, operational and prescriptive reasons.
Areas which have been identified as having a
high probability (greater than 65%) of occupancy
by Leadbeater’s Possum are also excluded from
harvesting. Taking into account the impact of
recent fires, almost 100,000 hectares of ash forest
in the Leadbeater’s Possum’s broad habitat range is
unburnt by recent fires and will never be harvested.
In addition, prior to harvesting, VicForests identifies
Leadbeater’s Possum habitat and excludes the best
current or potential habitat from operations. All
detections in areas available for timber production
are protected with a 200m harvesting exclusion
buffer. VicForests has also adopted a target
for Regrowth Retention Harvesting in at least
50% of the area of ash forest harvested in the
Leadbeater’s Possum range, aimed at protecting
and enhancing old-growth forest structures,
maintaining connectivity and support recolonization
of harvested areas over time.
There are alternative views in the literature on
the magnitude of the impact of a removal of the
industry on possum populations. Much of the
literature, however, relates to the impact that
native timber harvesting had in the past when
harvesting practices did not focus on the protection
of native species.27 The current impact of native
timber harvesting is more difficult to assess due to
the fact the management approach has undergone
significant change in order to protect the species.
Ultimately, the impact depends on other actions
being undertaken, such as ensuring that suitable
habitat is enhanced. Not having any native timber
harvesting may assist in the recovery of the species
in the short term, although this is not guaranteed,
especially when bushfires, which are considered
the major threat to the Leadbeater’s Possum and
its habitat, are taken into consideration. VicForests
has indicated that Leadbeater’s Possum populations

27
26

http://vicforests.staging2.webforcefive.com.au/
static/uploads/files/vicforests-partners-with-leadinguniversities-in-forest-research-october-14-wfcn.pdf

VAGO (2013), for instance, noted that while current
regeneration activities were meeting DEPI’s standards,
there was a backlog of unsuccessfully regenerated
areas from harvesting prior to 2004, which VicForests
was in the process of addressing.
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are detected almost equally in young regrowth (<50
years) as often as 1939 regrowth (or older) stands.

3.8.3 Victorian Auditor General (VAGO) review

Harvesting followed by regeneration burning has a
short-term negative impact on the flora in the sites
harvested. It may change the native forest ecosystem
through impacts on flora species composition,
resulting in changed seed pool, species regeneration
and structure of vegetation. However, impacts vary
by species. The regeneration process following
harvest, for instance, favours early colonisers on site
(IFA, 2007). Furthermore, flora impacts are limited to
the sites actually harvested.

In 2013, VAGO (2013) found that VicForests
regeneration activities were meeting DEPI’s
standards for successful regeneration, however
VicForests’ sources of regeneration data are
inconsistent, making it difficult to accurately
reconcile whether it is regenerating at a similar rate
to which it is harvesting. The report noted that DEPI’s
and VicForests’ approaches to managing native
forest timber harvesting are designed to protect
forest values. VicForests is generally managing
its responsibilities to protect forest values from
potential timber harvesting impacts well, and audits
of its operations have identified that it complies with
regulatory and other requirements. It is limiting the
potential adverse impacts of harvesting on forest
values, and has been improving its knowledge of
biodiversity values over time.

Flora – VicForests actions

3.8.4 Discussion

Similar to its approach to identifying and
development management plans to minimise the
impact on threatened fauna species, VicForests also
identifies and protects certain vegetation classes,
such as Warm and Cool Temperate Rainforest,
Riparian Scrub, Riparian Thicket, Tall Astelia and
Possum Habitat.

The importance of valuing biodiversity has recently
been recognised by Parks Victoria (2016) in its
valuation of the ecosystem services provided by
Victoria’s parks, with the work recognising the
environmental and societal benefits generated by
parks. Consistent with international accounting
standards, a system of environmental accounts was
developed for the Victorian parks network. In those
accounts, biodiversity was valued using indicators
such habitat for species (quantified through
number of threatened species for which habitat is
being provided), native vegetation and wetlands
(assessed through the condition score of different
sites), pest and disease control (not quantified), and
pollination and seed dispersal (quantified through
number of honeybee sites). This is in line with
the approach taken by Keith et al. (2016), which
developed experimental ecosystem accounts for the
Central Highlands in Victoria. Here, the condition
of biodiversity was measured in terms of number of
species classified as threatened, the threat categories
and the change in categories over time. Values
for biodiversity were not attempted, given they
were not considered compatible with the study’s
methodology, while noting that they been reported
elsewhere.

Flora - Background
Native forests are diverse in their species mix, age
and forest structure; they are in a perpetual state of
change.

While harvesting does have short term negative
impacts on native forest ecosystems, the ecosystems
can recover from disturbances caused by timber
harvesting and fire.
To ensure that forests return to maturity, areas
harvested by VicForests are actively regenerated
and monitored. All coupes are sown with seed that
is collected in the same vicinity as the logged coupe
and in proportion to the original species mix that
was there prior to harvesting.
VicForests also collects Eucalyptus seed, which
is placed into storage for future regeneration
programs. Over the past five years, this seed in
storage has also been used to grow over 8,300
hectares of native forest that was killed by severe
bushfire.
Where native timber harvesting does not continue,
this would have a positive uplift to flora in the short
term in harvesting areas, though dependent on the
species. However the magnitude of any such impacts
is unclear, in particular when considered relative
to the large parks and reserve systems in which
they take place. While excluding timber production
from native forests would minimise disturbance to
the ecosystem, it does not guarantee protection of
biological diversity. Furthermore, positive impacts
from targeted regeneration programs may not be
realised.

Historically, native timber harvesting has generated a
negative impact on flora and fauna in native forests.
Recognising biodiversity values, today’s management
practices are significantly improved and native
forestry is actively contributing to conservation
knowledge and research. It is unclear to which
extent a world without native timber harvesting
would improve biodiversity values. Dench McLean
Carlson and k2 Planning (2016) note that there are
various environmental impacts from not having any
timber harvesting and the establishment of a ‘Great

3. Assessment of the impact of VicForests on the Victorian community

Forest National Park’, including the protection of
existing vegetation and ecosystems, rehabilitation
of degraded flora and fauna habitat, protection of
threatened species and vegetation communities,
monitoring of vegetation loss and removal to ensure
habitat levels do not diminish, development of
knowledge about flora and fauna assets and best
practices, and strengthening strategic priorities for
biodiversity improvements. However, they do not
value or specify the likely benefits further, or discuss
how significant they are.

The economic impact of VicForests
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3.8.5 Conclusion
Biodiversity will experience positive short-term
impacts in a world without native timber harvesting.
However, longer term benefits are not guaranteed
and require careful management of other threats, in
particular bushfires.

Some recent papers have noted that modern forestry
activities can aid biodiversity by providing a diverse
forest age structure, though we are not aware of
a paper that compares the biodiversity impacts of
modern forestry activity to a conservation scenario.

Table 25: Biodiversity outcomes – overview of key findings
Current state with native timber harvesting

Potential outcomes without native timber harvesting

Forestry operations cause a disturbance to native forests
and will have a localised negative impact on flora and
fauna, including threatened species.

Without native timber harvesting, there is likely to be an
overall positive impact on flora and fauna, particularly
those species that dependent on a more mature forest. The
impact on species requiring a younger forest or diversity of
age classes is more uncertain.
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Appendix A: Counterfactual
and Substitution
Counterfactual

Substitution

Under the counterfactual the following activities will
cease:

Poyry (2011) analysed the proposition of substituting
logs from hardwood plantations established in
Western Victoria for native forest hardwood logs
used by existing forest industry processors, mostly
based in Eastern Victoria. They noted the following
challenges:

•

Native timber harvesting
··

•

Hardwood plantations were established to
support the pulpwood markets in Asia-Pacific,
mainly Japan, with their locations, species and
management regimes optimised to suit that
market. With declining volumes forecast for the
mid-term, supply from that source is tight.

Timber resources would be transferred back
from VicForests to DELWP (reversing the
Allocation Order 2013 which transfers the
timber resources from DELWP to VicForests).

•

It is technically feasible for processors (such as
Australian Paper) to transition to pulpwood from
Western Victoria - if it pays an export parity or
slightly higher price, for the pulpwood. However,
there are significant economic and logistics
impacts as well as supply risks. Furthermore,
Australian Paper would have to compete directly
with exports, for which significant investments
have already been made.

Ownership and management of timber
haulage roads would be transferred to
DELWP. As a result, access roads may not
close, but the standard to which they are
being maintained would diminish, as there
is no longer a requirement to maintain them
for heavy vehicles.

Hardwood plantations for use as sawlogs
•

Plantation wood is not a direct substitute for
native forest wood; and the difference between
the two types of wood is significant. While it is
possible to process plantation-grown eucalypts to
sawn timber and veneer products, this is usually
done in regions with higher plantation growth
rates, lower labour costs and strong markets for
the residue material from the sawmills. Even so,
less than 1% of global eucalypt plantations is
managed for high-value sawlogs.

•

Australia has so far been unable to establish a
sustainable industry based on plantation-grown
eucalypts. This is partly due to high labour costs
and partly because plantation-grown eucalypts
have different properties to native forest timber
(such as relatively smaller dimensions, higher
inherent growth stress and shrinkage, lower
density and lighter colour) resulting in lower
productivity in sawmill and lower-value products
in the market.

Supply of machinery, personnel and skills for
bushfire management
··

•

•

Maintenance of access roads to a standard
suitable for use by heavy vehicles
··

•

Hardwood plantations for use as pulpwood

Native forest management undertaken by
VicForests
··

•

Substitutes for the native timber currently
harvested are likely to be imported from
outside Victoria (see the following section
on Substitution for greater detail). This is
because plantation timber is only suitable
for paper and low grade pallets, and
therefore not a perfect substitute for native
timber.

Without the native timber industry, timber
harvesting businesses may not maintain
machinery capable of fighting fires.

Access to the knowledge base on the forests
currently managed by VicForests, through
VicForests staff and forest contractors working
regularly in VicForests areas.

61

62

Appendix A: Counterfactual and Substitution

•

•

It is technically possible to convert pulpwood
plantations to a sawlog regime when the
plantations are less than three to four years old.
However, the majority of pulpwood plantations
in Western Victoria are too old to be converted
into sawlog plantations. Furthermore, there is
a very limited market for the sawlogs today, so
convincing any existing pulpwood estates to
convert to a sawlog regime would be difficult.
The majority of hardwood plantations in Western
Victoria are Eucalyptus globulus, which is an
excellent pulpwood species but not a premium
sawlog species. Better sawlog species, such as
Corymbia maculata and Eucalyptus cladocalyx,
would require longer rotations of at least 25-30
years. However, these species are not valued as
pulpwood species, so residues from thinning and
sawmilling operations would be of low value,
impacting the economics of processing these
species.

Substitutes in the absence of native timber
harvesting
•

If native forest sawlogs are not available, it
is likely that appearance grade timber would
be replaced by imports, which are unlikely to
have better environmental credentials than the
Victorian product it would replace. For structural
grades, product from pine plantations will supply
the market.

The economic impact of VicForests
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Appendix B: DAE-RGEM
Overview
The Deloitte Access Economics – Regional General
Equilibrium Model (DAE-RGEM) is a large scale,
dynamic, multi-region, multi-commodity computable
general equilibrium model of the world economy.
The model allows policy analysis in a single, robust,
integrated economic framework. This model
projects changes in macroeconomic aggregates such
as GDP, employment, export volumes, investment
and private consumption. At the sectoral level,
detailed results such as output, exports, imports and
employment are also produced.
The model is based upon a set of key underlying
relationships between the various components of
the model, each which represent a different group
of agents in the economy. These relationships are
solved simultaneously, and so there is no logical start
or end point for describing how the model actually
works.
The figure below shows the key components of the
model for an individual region. The components
include a representative household, producers,
investors and international (or linkages with
the other regions in the model, including other
Australian States and foreign regions). Below is a
description of each component of the model and key
linkages between components. Some additional,
somewhat technical, detail is also provided.

DAE-RGEM is based on a substantial body of
accepted microeconomic theory. Key assumptions
underpinning the model are:
•

The model contains a ‘regional consumer’ that
receives all income from factor payments (labour,
capital, land and natural resources), taxes and net
foreign income from borrowing (lending).

•

Income is allocated across household
consumption, government consumption and
savings so as to maximise a Cobb-Douglas (C-D)
utility function.

•

Household consumption for composite goods is
determined by minimising expenditure via a CDE
(Constant Differences of Elasticities) expenditure
function. For most regions, households can
source consumption goods only from domestic
and imported sources. In the Australian regions,
households can also source goods from interstate.
In all cases, the choice of commodities by source
is determined by a CRESH (Constant Ratios of
Elasticities Substitution, Homothetic) utility
function.

•

Government consumption for composite goods,
and goods from different sources (domestic,
imported and interstate), is determined by
maximising utility via a C-D utility function.

•

All savings generated in each region are used to
purchase bonds whose price movements reflect
movements in the price of creating capital.

•

Producers supply goods by combining aggregate
intermediate inputs and primary factors in fixed
proportions (the Leontief assumption). Composite
intermediate inputs are also combined in fixed
proportions, whereas individual primary factors
are combined using a CES production function.

•

Producers are cost minimisers, and in doing
so, choose between domestic, imported and
interstate intermediate inputs via a CRESH
production function.

Key components of DAE-RGEM

Representative
household

International

Producers

··

Investors

28

The model contains a more detailed
treatment of the electricity sector that
is based on the ‘technology bundle’
approach for general equilibrium modelling
developed by ABARE (1996).28

Australian Bureau of Agricultural and Resource
Economics (ABARE), 1996, MEGABARE: Interim
Documentation, Canberra.
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•

•

•

•

•

•

The supply of labour is positively influenced by
movements in the real wage rate governed by an
elasticity of supply.
Investment takes place in a global market and
allows for different regions to have different
rates of return that reflect different risk profiles
and policy impediments to investment. A
global investor ranks countries as investment
destinations based on two factors: global
investment and rates of return in a given
region compared with global rates of return.
Once the aggregate investment has been
determined for Australia, aggregate investment
in each Australian sub-region is determined
by an Australian investor based on: Australian
investment and rates of return in a given subregion compared with the national rate of return.
Once aggregate investment is determined in each
region, the regional investor constructs capital
goods by combining composite investment
goods in fixed proportions, and minimises costs
by choosing between domestic, imported and
interstate sources for these goods via a CRESH
production function.
Prices are determined via market-clearing
conditions that require sectoral output (supply)
to equal the amount sold (demand) to final users
(households and government), intermediate users
(firms and investors), foreigners (international
exports), and other Australian regions (interstate
exports).
For internationally-traded goods (imports and
exports), the Armington assumption is applied
whereby the same goods produced in different
countries are treated as imperfect substitutes.
But, in relative terms, imported goods from
different regions are treated as closer substitutes
than domestically-produced goods and imported
composites. Goods traded interstate within
the Australian regions are assumed to be closer
substitutes again.
The model accounts for greenhouse gas emissions
from fossil fuel combustion. Taxes can be applied
to emissions, which are converted to goodspecific sales taxes that impact on demand.
Emission quotas can be set by region and these
can be traded, at a value equal to the carbon tax
avoided, where a region’s emissions fall below or
exceed their quota.

The representative household
Each region in the model has a so-called
representative household that receives and spends
all income. The representative household allocates
income across three different expenditure areas:
private household consumption; government
consumption; and savings.
Going clockwise around 0, the representative
household interacts with producers in two ways.
First, in allocating expenditure across household and
government consumption, this sustains demand for
production. Second, the representative household
owns and receives all income from factor payments
(labour, capital, land and natural resources) as
well as net taxes. Factors of production are used
by producers as inputs into production along with
intermediate inputs. The level of production, as
well as supply of factors, determines the amount of
income generated in each region.
The representative household’s relationship with
investors is through the supply of investable funds –
savings. The relationship between the representative
household and the international sector is twofold.
First, importers compete with domestic producers in
consumption markets. Second, other regions in the
model can lend (borrow) money from each other.
Some detail
•

The representative household allocates income
across three different expenditure areas –
private household consumption; government
consumption; and savings – to maximise a CobbDouglas utility function.

•

Private household consumption on composite
goods is determined by minimising a CDE
(Constant Differences of Elasticities) expenditure
function. Private household consumption on
composite goods from different sources is
determined is determined by a CRESH (Constant
Ratios of Elasticities Substitution, Homothetic)
utility function.

•

Government consumption on composite goods,
and composite goods from different sources, is
determined by maximising a Cobb-Douglas utility
function.

•

All savings generated in each region is used to
purchase bonds whose price movements reflect
movements in the price of generating capital.
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Producers
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•

Apart from selling goods and services to households
and government, producers sell products to each
other (intermediate usage) and to investors.
Intermediate usage is where one producer supplies
inputs to another’s production. For example, coal
producers supply inputs to the electricity sector.
Capital is an input into production. Investors react
to the conditions facing producers in a region to
determine the amount of investment. Generally,
increases in production are accompanied by
increased investment. In addition, the production
of machinery, construction of buildings and the like
that forms the basis of a region’s capital stock, is
undertaken by producers. In other words, investment
demand adds to household and government
expenditure from the representative household, to
determine the demand for goods and services in a
region.

The supply of labour is positively influenced by
movements in the wage rate governed by an
elasticity of supply is (assumed to be 0.2). This
implies that changes influencing the demand
for labour, positively or negatively, will impact
both the level of employment and the wage rate.
This is a typical labour market specification for
a dynamic model such as DAE-RGEM. There are
other labour market ‘settings’ that can be used.
First, the labour market could take on long-run
characteristics with aggregate employment being
fixed and any changes to labour demand changes
being absorbed through movements in the wage
rate. Second, the labour market could take on
short-run characteristics with fixed wages and
flexible employment levels.

Investors

Producers interact with international markets in
two main ways. First, they compete with producers
in overseas regions for export markets, as well as
in their own region. Second, they use inputs from
overseas in their production.

Investment takes place in a global market and allows
for different regions to have different rates of
return that reflect different risk profiles and policy
impediments to investment. The global investor
ranks countries as investment destination based on
two factors: current economic growth and rates of
return in a given region compared with global rates
of return.

Some detail

Some detail

•

Sectoral output equals the amount demanded
by consumers (households and government) and
intermediate users (firms and investors) as well as
exports.

•

•

Intermediate inputs are assumed to be combined
in fixed proportions at the composite level.
As mentioned above, the exception to this is
the electricity sector that is able to substitute
different technologies (brown coal, black coal,
oil, gas, hydropower and other renewables) using
the ‘technology bundle’ approach developed by
ABARE (1996).

•

To minimise costs, producers substitute between
domestic and imported intermediate inputs is
governed by the Armington assumption as well as
between primary factors of production (through
a CES aggregator). Substitution between skilled
and unskilled labour is also allowed (again via a
CES function).

Once aggregate investment is determined in each
region, the regional investor constructs capital
goods by combining composite investment
goods in fixed proportions, and minimises costs
by choosing between domestic, imported and
interstate sources for these goods via a CRESH
production function.

International
Each of the components outlined above operate,
simultaneously, in each region of the model.
That is, for any simulation the model forecasts
changes to trade and investment flows within, and
between, regions subject to optimising behaviour by
producers, consumers and investors. Of course, this
implies some global conditions must be met such
as global exports and global imports are the same
and that global debt repayments equal global debt
receipts each year.
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Appendix C: CGE Modelling
inputs
Modelling inputs are developed to estimate the
impact of a world without VicForests’ operations.
These inputs relate to the revenue, value added,
and employment which would not exist in a world
without VicForests.

Table 26 below outlines the modelling inputs used
in the CGE modelling. These are calculated using
VicForests’ data on employment and revenue, then
augmented using ABS detailed Labour Force tables,
and ABS Input-Output tables. The methodology used
to arrive at these estimates is described following.

Table 26: CGE modelling inputs for the native timber harvesting industry, FY2016
Revenue ($M)

Value added ($M)

Employment (FTE)

112

70*

506

657.9***

227.3**

2,020

769.9

297.3

2,526

VicForests & Contractors
Customers
Total

*Applied VA: Production ratio to total VicForests revenue
**Applied FTE: Value add ratio for primary processing to total Customer FTEs
***Applied FTE: Revenue ratio for primary processing, to Value Added.

VicForests is thus 0.62, which was applied to total
revenue for VicForests+Contractors to yield $70M
value added.

The steps are as follows.
•

•

•

2016 revenue was obtained from VicForests,
alongside FTE employment for own staff and
contractors. These are reflected as is.
2016 employment data for VicForests’ customers
was also provided, totalling 2,130 FTEs. Of these,
only 3 entities were assumed to exist in some
form in a world without VicForests, based on
discussions with the VicForests’ contracting team.
These entities are Ryan & McNulty at Benalla,
Dormit at Dandenong and Midway at Geelong.
Allowing for this substitution, a total of 2,020
FTEs are assumed as relevant.
The ABS Input-Output Tables
(Cat.5209.0.55.001.02) provides the total value
add of Forestry production (ANZSIC 301), of
$1,694M in 2013/14, and total revenue (output)
of $2,714M. The Value Add: Production ratio for

•

The Value Added to FTE ratio for primary wood
product processing (Sawmill, Other Wood
product, Pulp paper and paperboard, and Paper
stationery and other converted paper product),
was calculated. Taking $6,420M value added
against 58,780 FTEs, yields a Value Added to FTE
ratio of 0.11. for customers

•

This was applied to FTE employment of 2,020 to
yield $220M in 2013/14. $220M was grown out at
CPI to reach $227.3M as of 2015/16.

•

Finally, the Value Added: Production ratio for
primary processing (customers) was calculated via
the I-O tables, reflecting a ratio of 0.345. This was
applied to the $227.3M figure to estimate total
customer revenue of $657.9M in 2015/16.
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Appendix D: Identifying
hotspots for social impacts
Further notes

to which they are fully engaged in firewoodrelated employment. Our assumption is that each
employee of such type is employed full time (and
consistent with broader forestry trends), unless
specifically identified as otherwise.

Employee Full Time Equivalent (FTE) data was
sourced from VicForests, covering:
•

VicForests own employees.

•

VicForests contractors. Collectively, own
employees and contractors comprise employees in
“forestry production.

•

•

•

Due to the way VicForests and associated
employees were allocated, the employment
percentage for certain SA2s may potentially
overstate or understate VicForests’ employment
as a percentage of total employment. This is
a limitation of the data, and visualised results
should be regarded as indicative only.

•

This approach assumes that forestry industry
workers live proximate to where they work.
Extrapolating, we assume that towns with a high
proportion of forestry related employment will
also experience social impacts which are reviewed
below.

VicForests’ customers, i.e. sawmills, pulp paper,
wood products, firewood), reflecting first round
processing.

Employee FTE data was obtained for each relevant
entity, and allocated to the SA2 which their main
office is located in. A number of caveats apply to this
data:
•

Caveats and limitation of the data include:

As FTE data for VicForests customers has been
allocated to the SA2 where their offices are
located, this may in some cases overweight some
SA2s and underweight others.
The majority of Western Victorian firewood
customers are small, single person operations,
and it is impossible to determine the extent

Secondary processor hotspots takes the total
employment for secondary processors as at Census
2011, for Vic and dividing by total employment in
the same year. For both, data for Place of Work
(PoW) was used.
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Limitation of our work
General use restriction
This report is prepared for VicForests. This
report is not intended to and should not be
used or relied upon by anyone else and we
accept no duty of care to any other person or
entity. The report has been prepared for the
purpose of estimating the economic impact
of VicForests on the Victorian economy. You
should not refer to or use our name or the
advice for any other purpose.
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