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1. Purpose of this booklet
Trees can provide a practical contribution to 
efforts on farms and at the national level to reduce 
emissions of greenhouse gases into the atmosphere, 
while potentially contributing to Australia’s other 
environmental and economic goals. They also offer 
the opportunity for landholders to gain benefi ts from 
participating in emissions offset initiatives.

Farmers and other landholders manage existing 
forests and plant new ones for a range of reasons. 
This booklet shows how climate change can be 
included in these considerations. It provides 
information on:

•  how trees can contribute to greenhouse 
emissions abatement;

•  actions that landholders can undertake to establish 
trees as forest sinks;

•  forest sink activities that will contribute to Australia’s 
greenhouse gas abatement effort;

•  greenhouse gas emission offsets and carbon 
markets; and

•  how quantities of carbon sequestered in forests 
are estimated.

2. What is the greenhouse effect?
Greenhouse gases are a natural part of the 
atmosphere, and maintain the Earth’s surface 
temperature at a level that can support life. 
Human activities are increasing the atmospheric 
concentrations of greenhouse gases that trap heat, 
producing an enhanced greenhouse effect which is 
contributing to warming of the Earth’s surface.

Australia is likely to experience increasing 
temperatures, with fewer frosts and more heatwaves. 
Rainfall patterns are projected to change, including 
reductions in water availability in southern Australia 
and increases in much of the tropical north. The 
intensity and frequency of droughts, bushfi res, fl oods 
and storms could increase. These changes will affect 
natural ecosystems and human activities.

Addressing the challenge of climate change requires 
sustained international action to reduce greenhouse 
gas emissions. Carbon dioxide emissions represent the 
largest form of greenhouse gas emissions. Australia’s 
greenhouse gas emissions profi le is shown in Figure 1. 
In 2004, forest sinks contributed an 18 million tonnes 
offset against Australia’s total gross greenhouse 
emissions profi le of 582 million tonnes (Mt).

Figure 1.   Australian greenhouse gas emissions, 1990 and 2004 
(Kyoto Protocol accounting)
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3. Trees as carbon sinks
Trees and other plants take up (sequester) carbon 
dioxide (CO2) from the atmosphere as they grow, 
through the process of photosynthesis. This 
decreases the concentration of CO2 in the atmosphere 
and helps reduce the greenhouse effect. Trees use 
the sequestered carbon to grow leaves, stems, 
bark and roots.

The amount of carbon in forest soils can also increase 
over time. Preparing a site for planting can cause 
initial soil carbon losses, after which soil carbon 
slowly increases. The potential soil carbon benefi ts 
of tree planting are greatest on sites where the soil 
has been depleted of organic carbon, for example by 
regular cultivation or heavy grazing.

While the forest is actively growing and sequestering 
carbon, the system is termed a carbon sink.

The rate at which forests grow and sequester carbon 
is infl uenced by site productivity characteristics such 
as climate, topography and soils. Any soil carbon 
emissions lessen the effectiveness of the carbon sink. 
For a typical tree planting, growth tends to be slow 
in the early years as the trees establish themselves. 
In many areas sequestration rates peak when trees 
are about 10 to 20 years old (earlier in faster-growing 
species), then gradually slacken.

Carbon sequestration rates at different periods in the 
life of a forest also depend on the number of trees 
planted per hectare, the quality of site preparation 
and management to ensure seedling survival, and 
ongoing protection from fi re, pests and disease. 
If trees are not harvested they will continue to 
sequester carbon at a declining rate until reaching 
maturity at around 100 or 200 years of age, when 
growth is balanced by decay.

Figure 2 shows indicative examples of carbon 
sequestration at a range of locations across 
Australia. These examples were developed using the 
National Carbon Accounting Toolbox (see section 9). 
They show total (Figure 2A) and annual (Figure 2B) 
carbon sequestration over time, based on carbon 
sequestration potential (Figure 2C), which is derived 
from National Carbon Accounting System site 
productivity data. The examples are for mixed species 

environmental plantings, and represent only the 
carbon sequestered in the tree biomass component 
(i.e. other carbon pools such as soil and debris are 
not included).

Protecting existing forests and woodlands and 
establishing new ones will help Australia limit 
greenhouse gas emissions and can also assist 
biodiversity conservation, address issues such as 
land degradation and salinity, and in some cases 
generate an income.

Disturbance of forest cover, which may occur 
through intended actions such as land clearing and 
timber harvesting and unintended events such as 
bushfi re and disease, causes release of CO2 back 
into the atmosphere through burning or decay. If 
carbon fl uxes from disturbances (or the effects of 
age-related factors) exceed sequestration, the forest 
becomes a net source of greenhouse gas emissions.
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Figure 2. Examples of total tree carbon (t CO2-e/ha) (A) and annual carbon stock change (t CO2-e/ha/yr) (B) in mixed species 
environmental plantings on sites with differing carbon sequestration potential (C). Coloured lines in A and B (see numbering 
in B) correspond to the numbered locations in C. The examples represent modelled tree biomass estimates (and not total 
onsite carbon mass) derived from the National Carbon Accounting Toolbox. 
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4. Benefi ts from establishing a forest sink
The Australian Government promotes action across 
all sectors, including industry, communities and 
households, to reduce emissions of greenhouse gases. 
For the land management sector, there is potential 
for positive outcomes from greenhouse emission 
reduction activities. In terms of climate change 
benefi ts, growing trees and sustaining tree growth on 
farms can:

•  reduce the total greenhouse emissions associated 
with all activities on the farm;

•  provide an added revenue stream from marketing 
of forestry products; or

•  enable participation in emerging schemes for 
marketing of carbon sinks as offsets for greenhouse 
emissions from industrial and other sources. 

Well planned actions can also provide natural 
resource management benefi ts including salinity 
mitigation, enhanced biodiversity, and improved 
water or soil quality.

5. What can I do on my property?
Various actions can be taken by land managers to 
establish new forest sinks or protect existing sinks:

•  establish permanent plantings of native trees;

•  establish commercial farm forests or plantations 
for future harvest;

•  encourage regeneration of native trees and shrubs, for 
example by fencing livestock out of some areas; and

•  protect existing native trees and shrubs from loss or 
damage by fi re, land clearing or animals.

Adopting current recommended practice for forest 
establishment and management is likely to provide 
a sound basis for achieving carbon sequestration 
benefi ts. Good planning, including consideration of 
forest establishment as part of property plans, is also 
important for optimising climate change, natural 
resource and economic benefi ts.

The Australian Greenhouse Offi ce publication Planning 
Forest Sink Projects – A Guide to Forest Sink Planning, 
Management and Carbon Accounting provides detailed 
information on planning, establishing and managing 
forests for carbon 
sequestration 
benefi ts together 
with other benefi ts, 
as well as guidance 
on estimating and 
monitoring carbon 
sequestration.
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6.  Forest sink activities that 
contribute to Australia’s 
climate change response

Land managers looking to make a positive 
contribution to Australia’s national greenhouse 
gas emissions performance, or to have carbon 
sequestration in forest sinks formally recognised as 
offsets, e.g. under Australian Government or state 
and territory government greenhouse initiatives, 
will generally need to ensure carbon sink projects 
are consistent with Australia’s national approach. 
This means that a newly established forest area 
should comprise the following characteristics:

•  a forest of trees with a potential height of at least 
two metres and crown cover of at least 20%;

•  in patches greater than 0.2 hectare in area, and 
(for reasons of detectability) a minimum width 
of 10 metres;

•  forest established since 1 January 1990, on land 
that was clear of forest at 31 December 1989;

•  established by direct human induced methods, 
i.e. planting, direct seeding, or human induced 
promotion of regeneration from natural seed 
sources; and

•  occurring in Australia.

These criteria are consistent with those developed 
internationally, and which apply to Australia’s Kyoto 
emissions target, for eligible forest sink activities. 
The Australian Government is committed to meeting 
the agreed Kyoto target of reducing greenhouse gas 
emissions to 108% of the 1990 level over 2008-12, 
and will follow the international rules and guidelines 
in measuring progress towards this target. The 
Australian Government has not ratifi ed the Kyoto 
Protocol because it does not provide a comprehensive 
or environmentally effective long-term response to 
climate change.  The Government is also developing 
strategies for further reducing emissions in the 
longer term.

Forests for carbon sequestration 
and biodiversity
Paul Strickland and Merrin Butler run a grazing 
and lavender farm near Cloverlea in Gippsland, 
Victoria. They were successful in their tender offer 
under the Victorian Government’s Carbon Tender 
programme in 2004.

Under the CarbonTender programme bidders offer 
a price to the Victorian Government for providing 
the carbon rights from new, permanent, native 
vegetation established on their property. Bids are 
able to offer sharing arrangements, by agreed 
amounts, between the landholder and the Victorian 
Government. If the tender price is accepted, growers 
begin planting and receive performance based 
payments over a 5 year period. 

Paul and Merrin have accepted a contract to 
revegetate 2.8 hectares, which is predicted to 
remove approximately 820 tonnes of CO2 from 

the atmosphere. The site supported tall damp 
forest before being cleared for agriculture, and the 
revegetation contract specifi es the use of a wide 
range of indigenous species, including understorey 
shrubs. The new vegetation will provide buffers for 
existing remnant vegetation and a stepping stone 
for movement of native fauna. These functions will 
help increase the resilience of those fl ora and fauna 
species that may be vulnerable to the impacts of 
climate change.

CarbonTender has allowed landholders to build 
capacity as carbon growers and given the Victorian 
Government the opportunity to act as a carbon 
investor in a ‘learning by doing’ exercise.

The Australian Greenhouse Offi ce would like to 
thank the Victorian Department of Sustainability 
and Environment for providing this case study.

Case Study
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Some common questions about the role of tree 
establishment activities in Australia’s climate change 
response, and the types of activities that can be 
recognised as sinks, are discussed below. Landholders 
interested in establishing a forest sink under a particular 
greenhouse gas abatement initiative should note that the 
specifi c requirements of different initiatives may vary.

Aren’t forest sinks just a temporary way of 
reducing emissions?
Forest establishment can play a valuable part within a 
comprehensive national approach to reducing greenhouse 
gas emissions. Commercial forest plantations and 
environmental plantings can be managed so that 
they sequester carbon over many decades, while also 
providing other environmental and economic benefi ts.

Forest sink projects designed to achieve continued 
carbon sequestration over a long period provide more 
robust contributions to emissions reductions than those 
with short timeframes.

Are shrubs, grasses and other smaller 
vegetation eligible as sinks?
Some types of shrubs may meet forest sink criteria 
(described in section 6). However, carbon sequestration 
is likely to be low compared to trees, and would likely 
be substantially diminished if the shrubs were subjected 
to grazing.

Grasses and other small plants would not be eligible as 
forest sinks.

Are orchards and grapevines eligible 
as sinks?
Orchards established since 1990, on land that was not 
forested on 31 December 1989, could be eligible as a 
forest sink if they meet all the physical criteria for a forest 
(height, crown cover and area).

Grapevines are unlikely to meet forest defi nitions. As well, 
carbon sequestration in grapevines is likely to be low 
compared to trees.

Is planting of oil mallees or other species 
in alleys an eligible activity?
Yes, if the planting meets all the eligibility criteria. 
For example, that the planting has an area greater 
than 0.2 hectare and a minimum width of 10 metres.

Can I get Kyoto emissions trading credits 
for my forest sink? 
Australia has not ratifi ed the Kyoto Protocol, so forest 
sink projects occurring in Australia cannot generate 

Kyoto credits. However, there are some market 
opportunities for forest carbon commodities in 
Australia (see section 7 for details).

If I clear my land now and then reforest 
it in a few years time, would the forest 
be eligible?
Only establishment of new forest on land that was not 
forested on 31 December 1989 counts towards Australia’s 
greenhouse emissions performance (see section 6). 
Establishing new forests on land that has been previously 
forested (since 1990) would not be recognised as a sink.

What if areas of woody weeds are replaced 
with plantations or parkland?
Managing woody weeds can improve farm productivity 
and provide environmental benefi ts. Removing stands 
of woody weeds that meet the defi nition of a forest 
and replacing them with new forests would not count 
towards Australia’s greenhouse emissions performance. 
Replacing scattered woody weeds (that do not meet forest 
criteria) with trees may be eligible.

Would management to encourage 
regeneration of native vegetation 
be recognised?
Fencing out livestock, or other direct actions to encourage 
vegetation regeneration, may produce a forest sink 
that could be recognised as contributing to Australia’s 
greenhouse emissions performance, where the criteria 
described in section 6 are met. Regenerated areas would 
need to be managed to maintain a long-term sink.

What about harvesting and harvested 
wood products?
So as to conform with international guidelines, Australia’s 
greenhouse accounting approach treats harvesting as a 
source of emissions at the time of harvest, regardless of 
the end use of the timber. When a forest sink is harvested, 
the carbon stored in harvested material is considered to 
be emitted.

Can I harvest an eligible forest?
Emissions from harvesting need to be accounted for, and 
a harvested forest would need to be replanted to maintain 
a carbon benefi t. Managing an estate or pool of a number 
of forest sinks can allow emissions from harvesting in one 
area to be covered by sequestration in other areas.

Frequently asked questions 
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7. Emissions offsets and carbon markets
Investment in sequestered carbon is occurring in 
Australia. Some companies with large greenhouse 
emissions have invested in forest carbon 
commodities or in establishment of forests for 
carbon sequestration. However, Australia does not 
have a regulated, national market that supports the 
trading of carbon commodities.

The governments of Victoria, New South Wales, 
South Australia, Tasmania, Western Australia 
and Queensland have enacted specifi c legislation 
to recognise ownership of carbon sequestration 
rights from forest sink projects separately from 
ownership of land and trees, as one element to 
facilitate transaction of forest carbon commodities. 
The Australian 
Greenhouse 
Offi ce publication 
Planning Forest 
Sink Projects: A 
Guide to Legal, 
Taxation and 
Contractual Issues, 
provides further 
information on 
the legislation and 
issues that should 
be considered in 
any agreement to 
sell forest carbon 
commodities.

Forest sink projects are eligible activities under 
a number of national and state greenhouse gas 
abatement initiatives. 

For example, members of the Australian 
Government’s Greenhouse Challenge Plus 
programme who undertake forest sink projects can 
report these as an action to reduce their emissions 
inventory. This programme also includes the 
Greenhouse Friendly initiative, which allows for 
approval of forest sink projects as emissions offsets. 
The Greenhouse Friendly Guidelines (see section 10) 
provide further information. 

Forest sink projects are also eligible activities under 
the New South Wales Government’s Greenhouse 
Gas Abatement Scheme, a mandatory programme 
to abate greenhouse emissions from electricity 
production and use.

Forest growers and others considering participating 
in an emissions offsets market should be aware of 
the following issues.

•  There is limited public information available about 
current and future prices for carbon. In general, 
higher prices are likely for carbon commodities that 
are: covered by secure ownership arrangements; 
derived from well-managed projects; secured in the 
long term; and sold through regulatory schemes.

•  To reduce transaction costs, manage risks and 
access any required technical and management 
expertise, small growers and/or individual 
landholders may 
fi nd carbon pooling 
approaches a 
useful way to 
enter emergent 
carbon markets. 
The Australian 
Greenhouse 
Offi ce publication 
Planning Forest 
Sink Projects: 
A Guide to 
Carbon Pooling 
and Investment 
Structures, provides 
further information.

•  Legal transactions are potentially complex and 
costly. Carbon brokers or other service providers 
may manage such services.
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Forest sinks and farm enterprise 
diversifi cation
Trevor Waring is a farm forester in north central 
Victoria who is a fi rm believer that plantations can 
play an effective role in utilising low productivity farm 
land in a more productive and sustainable manner. 
He points to their ability to lower water table levels 
for salinity mitigation, provide habitat and biodiversity 
in the landscape, contribute to erosion control and 
provide greenhouse benefi ts. 

Trevor has participated in the Victorian Government’s 
Plantations for Greenhouse programme and has 
established about 40 hectares of farm forestry near 
Avoca in central Victoria. This area receives 600 mm 
annual rainfall and is not considered a traditional 
plantation region, however carbon payments may 
help to change this view. Plantations for Greenhouse 
is a pilot programme where landholders undertake 
carbon sharefarming agreements and receive 
payment in return for assigning a share of their 
carbon to the programme. Across the state a 
further 70 planting projects such as Trevor’s have 
helped create 1,400 hectares of new long rotation, 
high quality sawlog plantations – and an up front 
carbon deal has helped landowners to get their new 
plantings in the ground.

Trevor has planted about 40 hectares of sugar gum, 
ironbark and red stringybark as part of Plantations 

for Greenhouse. The trees will be managed under a 
longer term agreement to produce future sawlogs 
and to sequester carbon. Trevor has also planted a 
further 10 hectares of yellow box and 18 hectares 
with a mix of yellow box, red box, grey box and 
ironbark eucalypts. These species were chosen 
because of their density, durability and ability to 
coppice repeatedly – as well as being local species. 
The additional plantings provide Trevor with the 
option of selling further carbon offsets or harvesting 
the trees for an ongoing supply of renewable fence 
post/fi rewood over a shorter 15 year rotation.

The Australian Greenhouse Offi ce would like to 
thank Trevor Waring and the Victorian Department 
of Primary Industries for providing this case study.

•  Each greenhouse gas abatement initiative or 
transaction will have specifi c criteria for acceptance 
of forest sink projects. These specifi c requirements 
will have their own particular implications in terms 
of responsibilities and risks for sellers.

•  Sequestered carbon can potentially be re-released 
to the atmosphere, due to either intended 
management actions or unintended events. 
Consequently, many greenhouse emissions 
offset initiatives have provisions addressing 
the permanence or longevity of forest sink 
projects. Forest growers may be liable for losses 
of sequestered carbon. Adopting good forest 
management practices and risk management 

approaches can signifi cantly reduce the potential 
for signifi cant losses. Risk management options 
may include taking out insurance and entering into 
carbon pooling arrangements.

•  A forest sink project should comply with any 
relevant state/territory, Australian Government, 
and/or local government planning requirements.

•  Growers intending to sell carbon should seek legal 
and commercial advice.

Case Study
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8.  Ways for landholders becoming 
involved in emissions offset initiatives

There are several avenues which may trigger a land 
manager to commence consideration on whether 
to become involved in planting of trees as a form of 
greenhouse emissions abatement.

Private forest growers and carbon brokers may 
seek available land for planting. Landholders can 
participate by providing the land to these other entities 
to plant forests. One arrangement could be to derive 
an income from renting farm land to these parties, 
while leaving the risks, costs and responsibilities of 

forest management and carbon commodities to the 
organisation establishing the plantation.

Alternatively landholders may choose to plant their 
own commercial forest or environmental planting to 
achieve a range of benefi ts, including the possibility of 
gaining income from the sale of carbon commodities. 
Land managers could seek to sell forest carbon 
commodities to participants in emissions offset 
schemes (mandatory or voluntary) or to other parties 
seeking to acquire forest carbon commodities by 
private contract. This could be done directly between 
the parties, or landholders may wish to act through a 
carbon pool or brokering service.

Integrating forest sinks with agriculture
In 2004 David Krieg, a landholder near Griffi th, New 
South Wales, agreed to participate in CO2 Australia’s 
trial site programme, which is part of the company’s 
research into carbon sequestration.

Under the trial, 3 hectares of David’s land was 
planted with blue leaved mallees and a selection 
of other species. David has another property south 
of Hay which has been evaluated for a large-scale 
planting of mallees as part of CO2 Australia’s carbon 
sequestration plantation programme.

David’s decision to participate in the carbon 
sequestration programme was infl uenced by the 
opportunity for extra income from a low maintenance 
perennial crop. David was also looking for a solution 
to wind damage to his crop yields, and he believed 
the mallee plantings would provide shelter for stock 
and crops.

Obligations between CO2 Australia and David are spelt 
out in a straightforward contractual arrangement. As 
CO2 Australia markets the carbon sequestration under 
the New South Wales Greenhouse Gas Abatement 
Scheme the plantation must remain for at least 100 
years. The company planted the vegetation on the 
trial site and met all costs, including site preparation, 
planting, seed and seedlings, weed and pest 
management, cultivation and monitoring.

The success of the trial gave David the confi dence 
to enter into a contract with CO2 Australia for 
further plantings.

The carbon sequestered from David’s property will 
be used to create New South Wales Greenhouse 
Gas Abatement Certifi cates and sold to greenhouse 
emitters in the New South Wales  electricity retail 
sector. Recently, CO2 Australia entered into a 
contract with Country Energy to supply carbon 
sequestration abatement from up to 30,000 hectares 
of mallee plantations. CO2 Australia is negotiating 
contracts with landowners for 100-200 hectare 
sized plantings.

The Australian Greenhouse Offi ce would like to 
thank CO2 Australia (a wholly owned subsidiary of 
CO2 Group Limited) for providing this case study.

Case Study
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Frequently asked questions about legal and fi nancial 
aspects of transacting forest carbon commodities 
are discussed below.

What are carbon sequestration rights?
All state governments have enacted specifi c 
legislation that allows the creation of carbon 
sequestration rights (CSRs), which enables carbon 
in trees to be transacted as a commodity separate 
from ownership of the land or the trees, and permits 
registration of the CSRs on land title1. 

The legislation varies between states and establishes 
only a basic framework for the creation and 
ownership of CSRs. It does not deal with maintenance 
of the sequestration, liability, the allocation of risk 
between parties, or the methodology to quantify the 
carbon sequestered. These matters typically are dealt 
with in a contract between the buyer and seller.

Why are rights to sequestered carbon 
secured on the land title?
Registering rights to sequestered carbon on the land 
title ensures the rights to that carbon commodity 
‘run with the land’ and bind future owners. This 
means that if the land is sold, the new owner would 
be aware of who owns the carbon sequestration rights 
and bound not to remove the trees, and therefore 
the sequestered carbon. In addition, if rights to the 

1  Each state uses a different term to describe rights to 
sequestered carbon - in New South Wales the term ‘Carbon 
Sequestration Right’ is used; in Victoria and South Australia 
the term ‘Forest Property Agreement’ is used, in Queensland 
they are called ‘Natural Resource Products’, Western Australia 
uses the term ‘Carbon Right’, and Tasmania uses the term 
‘Forestry Right’.
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Frequently asked questions 

sequestered carbon have been registered on 
the land title it is then easier to place covenants 
on the land title (e.g. for the management and 
maintenance of vegetation) in some states.

Are all forest carbon offsets the same?
A range of carbon commodities are being created 
and transacted from forest projects in Australia. 
They are not all the same, and have varying 
characteristics depending on the reasons the 
forest project was established and the objectives 
of the purchasing parties. Prices being paid for 
these commodities vary and often refl ect the 
specifi c attributes of the product.
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Carbon commodities may attract higher prices if 
the forest sink project: will contribute to Australia’s 
greenhouse emissions performance (see section 6); 
uses carbon accounting methods consistent with the 
national approach (see section 9); and is managed 
by entities with expertise in forestry/vegetation 
management appropriate to the type of forest sink 
project. Carbon commodities are also likely to be more 
attractive where a project demonstrates commitment 
to long-term management and provides clear 
ownership rights to the investor.

How much does sequestered carbon 
cost per tonne?
At present, there is considerable variation in the price 
paid for sequestered carbon. Prices often refl ect 
the specifi c attributes of the product and depend 
on factors such as project structure, motivations 
behind the purchase and the context in which the 
sequestered carbon is being used. The perception, 
allocation and management of risk are also 
determining factors in price setting. Recent prices 
have ranged from around $1 to $16 per tonne of 
CO2 equivalent.

What tax treatment applies to carbon 
sequestration investments?
The tax implications of growing carbon sinks vary 
depending on the nature of the investment combined 
with individual circumstances. The Australian 
Taxation Offi ce (ATO) has published a number of 
‘Interpretive Decisions’ on the relevant capital gains 
tax and income tax issues. These can be found at the 
ATO Legal Database Homepage at http://law.ato.gov.
au/atolaw/index.htm. The Australian Greenhouse 
Offi ce publication Planning Forest Sink Projects: 
A Guide to Legal, Taxation and Contractual Issues 
provides information on these tax issues.

What is carbon pooling?
Carbon pooling is a way of grouping individual forest 
sink projects and managing them on this larger 
‘pooled’ basis. Carbon pool managers may provide 
technical and commercial management services, and 
sell carbon commodities from the pool to investors.

Carbon pooling generally provides economies of scale 
and an effective approach to spreading risks across a 
portfolio of projects. Participation in carbon pooling 
can allow land managers to generate an income 
without having responsibility for all aspects 
of ongoing management of their forest sink.
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9.  Estimating and monitoring 
carbon sequestration

Where a forest sink is established for reducing farm 
emissions or to provide an emissions offset, the 
amount of carbon sequestered over time needs to be 
estimated. Australia’s national approach to carbon 
accounting for forest sinks involves estimating 
annually the amount of carbon added to, or lost from, 
a forest’s carbon stocks. Predictions of carbon sink 
performance can be developed before a forest is 
established or while it is growing.

For forest sink projects that need to be consistent 
with Australia’s national greenhouse inventory 
approach (a requirement of Australian Government 
greenhouse abatement programmes and a number 
of other initiatives), carbon sequestration will need 
to be estimated using the National Carbon 
Accounting Toolbox.

The Toolbox provides a set of tools for tracking 
carbon stock changes in forests. It provides access to 
the modelling and data used by the National Carbon 
Accounting System to construct Australia’s national 
greenhouse gas account for land-based activities. 
Using the Toolbox therefore ensures project-level 
carbon accounts for forest sinks are determined on a 
similar basis to Australia’s offi cial continental-scale 
reporting of carbon sequestration in forest sinks.

The Toolbox has a Data Builder function for 
developing carbon sequestration estimates. The Data 
Builder can be used to generate a carbon account for 
a specifi ed location by accessing national datasets for 
that location. Users also have the option of entering 
their own information, such as rainfall data. 

The units in which carbon sequestration in a forest 
sink is described should be clearly identifi ed.

Carbon sequestration in forest sinks is 
estimated in units of tonnes of carbon per 
hectare. The Toolbox provides estimates 
in tonnes of carbon per hectare.

Discussions about carbon markets also refer to 
CO2 or CO2 equivalent (CO2-e) amounts. National 
reporting of greenhouse gas emissions uses 
CO2-e units, to allow comparison of emissions 
of the different greenhouse gases, which 
have differing relative warming effects on 
the atmosphere.

Describing quantities of carbon sequestration 
in CO2 or CO2-e units enables comparison against 
quantities of emissions (e.g. where emissions are 
to be offset). To express a quantity of carbon as an 
amount of CO2, the carbon value can be multiplied 
by 3.67 (this is a simple conversion that does not 
take into account other gases).

Procedures for monitoring carbon sequestration 
over time should include fi eld assessments such as 
survival checking following tree establishment and 
condition assessment after any event (e.g. fi re) that 
signifi cantly affects a forest. As well as informing 
forest management, fi eld assessments can be used 
to support and revise carbon sequestration estimates 
developed using the Toolbox. Certain greenhouse 
gas abatement initiatives may have particular 
requirements for monitoring, reporting and verifying 
carbon sequestration.

P
ho

to
: G

eo
ff

 P
ar

k



Growing trees as greenhouse sinks » An overview for landholders 13

A Data Viewer, available (on DVD) with the Toolbox, 
contains a visual record of landscape and vegetation 
change in Australia, as seen through several national 
snapshots of satellite data. It provides a quick means 
of assessing change in forest cover over time. The 
Data Viewer may also be useful at the property and 
regional scale, to assess:

•  where tree cover has changed;

•  where tree planting has been most effective;

•  which areas should be targeted for rehabilitation; and

•  which areas have experienced drought in 
recent times.

Information contained on the Data Viewer is based on 
satellite imagery and data archives of the National 
Carbon Accounting System.

For more information on the Toolbox visit 
http://www.greenhouse.gov.au/ncas

To request a free copy of the Toolbox and/or 
Data Viewer email your postal details to 
ncas@greenhouse.gov.au
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10. Further information
Additional information on issues discussed in this 
booklet can be found in the following Australian 
Greenhouse Offi ce publications:

•  Growing Trees as Greenhouse Sinks - 
An Overview for Local Government (2006)

•  Investing in Trees as Greenhouse Sinks - 
An Overview for Industry (2006)

•  Planning Forest Sink Projects - A Guide to 
Forest Sink Planning, Management and 
Carbon Accounting (July 2006)

•  Planning Forest Sink Projects - A Guide to Legal, 
Taxation and Contractual Issues (March 2005)

Organisation Website Phone

Australian Greenhouse Offi ce, Department of the 
Environment and Heritage

www.greenhouse.gov.au 1300 130 606

Department of Agriculture, Fisheries and Forestry www.daff.gov.au
www.landcare.gov.au

(02) 6272 3933

Land and Water Australia www.lwa.gov.au (02) 6263 6000

Rural Industries Research and Development Corporation www.rirdc.gov.au (02) 6272 4819

Ensis (a joint venture between CSIRO and Scion) www.ensisjv.com

Greening Australia Limited www.greeningaustralia.org.au (02) 6281 8585

•  Planning Forest Sink Projects - A Guide to Carbon 
Pooling and Investment Structures (March 2005)

•  The National Carbon Accounting Toolbox and Data 
Viewer (initially released in March 2005)

•  Greenhouse Friendly Guidelines (July 2006)

Copies of these documents may be obtained by 
phoning the Australian Greenhouse Offi ce Infoline 
on 1300 130 606. These documents and other 
greenhouse information are also available on the 
Australian Greenhouse Offi ce website: 
http://www.greenhouse.gov.au

State and territory government agencies, research 
organisations and industry groups may also provide 
information on greenhouse and tree growing 
activities. Some contact details are provided below.
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