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T
he potential environmental, economic and social

impacts of climate change motivate Australia’s

commitment to participating effectively in

international action to address the threat of climate change. 

Australia is a party to the United Nations Framework

Convention on Climate Change, and took an active part in

negotiating the Kyoto Protocol to that Convention which

Australia has subsequently signed. If ratified, the Protocol

will commit Australia to a legally binding limit on its future

greenhouse gas emissions. 

The National Greenhouse Strategy is the primary mechanism

through which our international commitments will be met.

The Strategy extends the program of action launched by all

Australian Governments through the 1992 National

Greenhouse Response Strategy.

The National Greenhouse Strategy has been developed

by the Commonwealth and all State and Territory

Governments. The Australian Local Government

Association, and industry and community consultations 

also have made an important contribution.

The Strategy maintains a comprehensive approach to

tackling greenhouse issues. The range of actions it

encompasses reflects the wide-ranging causes of the

enhanced greenhouse effect and the pervasive nature

of its potential impacts on all aspects of Australian life

and the economy.

The Strategy focuses action on three fronts: improving 

our awareness and understanding of greenhouse issues;

limiting the growth of greenhouse emissions and enhancing

greenhouse sink capacity; and developing adaptation

responses. The limitation of Australia’s net greenhouse 

gas emissions, consistent with the Kyoto Protocol, has 

been identified by governments as the most important 

area for action.

The Strategy details both existing actions and additional

measures, and includes the package of measures announced

by the Prime Minister in November 1997. Some of the

additional measures are already being implemented by

some governments, or will be implemented by means of

adjustment to existing government programs. Others

will require additional funding. In pursuing all measures,

governments will determine funding and timing within 

the context of their overall budget strategies.

Reflecting Australia’s regional diversity, the Strategy contains

measures that different governments will pursue using

different policy approaches. Implementation of these

measures will take account of variations across Australia in

environmental, social and economic conditions. Some are

not relevant or applicable to all jurisdictions and these will

be pursued only where appropriate. Jurisdictions will prepare

implementation plans, reflecting these circumstances. 

These plans may take the form of either State or Territory

strategies or action plans, or nationally coordinated plans 

for specific measures.

The Strategy provides for monitoring of progress, especially

in relation to the Kyoto emission target, and for review in the

light of that monitoring and other changes in circumstances.

The first review will be conducted during 2002, or earlier if

necessitated by developments relating to the Framework

Convention on Climate Change and the Kyoto Protocol.

Implementation of the Strategy will forge major reductions

in Australia’s projected emissions growth, consistent with

meeting our international commitments. The Strategy

demonstrates the commitment of governments to ensure

that Australia carries its fair share of the burden in world-

wide efforts to combat global climate change, while

recognising that our national interest lies in protecting jobs

and maintaining the competitiveness of Australian industry.

In endorsing this Strategy, the Commonwealth, States and

Territories demonstrate the commitment of governments 

to an effective national greenhouse response.

i i i

Foreword

Climate change caused by the enhanced greenhouse effect is an important
issue for all Australians. 

T h e  N a t i o n a l  G r e e n h o u s e  S t r a t e g y



i v

Contents

Executive Summary vii

Strategic Framework for Advancing 
Australia’s Greenhouse Response 1

The context for action – national and international dimensions 1

M i s s i o n 2

G o a l s 3

P r i n c i p l e s 3

A framework for effective implementation 4

Institutional and advisory mechanisms 4

Implementation planning 4

Monitoring and reporting 4

Review and further development of the National Greenhouse Strategy 5

Overview of Modules and Key Measures 7

Fostering knowledge and understanding of 

greenhouse issues

Module Profiling Au s tra l i a’s Greenhouse 
Gas Emission s
Introduction 13

Preparing and improving greenhouse inventories 13

Providing community access to inventory information 16

Projecting future emissions 17

Module Un derstanding and Com mu n i c a ting 
Cl i m a te Ch a n ge and Its Im p act s
Introduction 21

Improving our understanding of climate change 22

Identifying climate change impacts 23

Climate change communication and education 25

Limiting greenhouse gas emissions

Module Pa rtn erships for Greenhouse Acti on: 
G overn m ents, In du s try and the Com mu n i ty

Introduction 31

Governments leading by example 31

Working with the private sector 34

Fostering community engagement 35

Promoting international partnerships 36

Emissions trading 38

1

2

3



v

Module E f f i c i ent and Su s t a i n a ble 
E n er gy Use and Su pp ly
Introduction 41

Reducing the greenhouse intensity of energy supply 42

Harnessing renewable energy 45

Improving end-use energy efficiency 47

Module E f f i c i ent Tra n s port and Su s t a i n a ble 
Urban Planning

Introduction 55

Integrating land use and transport planning 56

Travel demand and traffic management 59

Encouraging greater use of public transport, walking 
and cycling 60

Improving vehicle fuel efficiency and fuel technologies 62

Freight and logistics systems 64

Annex to Module 5 66

Module Greenhouse Sinks and 
Su s t a i n a ble Land Ma n a gem en t

Introduction 71

Enhancing greenhouse sinks 72

Encouraging sustainable forestry and vegetation management 74

Reducing greenhouse gas emissions from
agricultural production 77

Annex to Module 6 79

Module Greenhouse Best Practi ce in In du s trial 
Processes and Wa s te Ma n a gem en t

Introduction 83

Reducing greenhouse gas emissions from industry 84

Reducing methane emissions from waste treatment 
and disposal 85

Laying the foundations for adaptation to climate change

Module Ad a pt a ti on to Cl i m a te Ch a n ge
Introduction 89

A national framework for adaptation to climate change 90

Adaptation strategies for key sectors 91

Appendices

A. Greenhouse issues for Australia 97

B. The Kyoto Protocol to the United Nations Framework
Convention on Climate Change 101

C. Performance indicators 103

Glossary 107

Acronyms and Abbreviations 110

4

5

6

7

8



v i i

I
n developing the National Greenhouse Strategy,

governments have taken account of factors that have

emerged and evolved since 1992. These include the

strengthening of greenhouse science, new greenhouse gas

inventory and projections statistics, and the Kyoto Protocol

(yet to be ratified), which Australia signed on 29 April 1998.

Context for action

The world’s climate scientists have provided a clear message

– that the balance of evidence suggests humans are having 

a discernible influence on global climate. Australian

Governments recognise the importance of climate change

as a major global issue, and are committed to playing an

effective part in international efforts to respond to the

environmental threat it poses.

Although Australia only contributes just over 1% of total

greenhouse gas emissions, our p er capita emissions are

among the highest in the world, reflecting our particular

national circumstances.

Substantial growth in our emissions is projected. Without

targeted and effective response action our emissions, based

on a comprehensive approach excluding land use change,

were expected to grow by around 28% from 1990 to 2010.

Emissions from the energy sector alone were expected to

grow by some 40%.

In 1992 Australian Governments agreed to the NGRS as a

basis for working together on greenhouse issues and, in

particular, meeting Australia’s international obligations

under the Framework Convention on Climate Change. 

To date, Australia has played a key role in responding to the

enhanced greenhouse effect. Australia ratified the United

Nations Framework Convention on Climate Change (FCCC)

in December 1992. 

The Convention entered into force in March 1994 and more

than 150 countries are now signatories to it. The ultimate

objective of the Convention is to achieve stabilisation of

greenhouse gas concentrations in the atmosphere at a level

that would prevent dangerous anthropogenic or human-

induced interference with the climate system.

The 1992 NGRS, on which the NGS is based, was built on a

comprehensive approach to address all sources and sinks of

all greenhouse gases across all sectors of the economy.

It led to a wide range of actions by Commonwealth, State,

Territory and Local Governments. 

Work on the NGS commenced in late 1996 and arose out of

a review of the NGRS. It recognises that existing initiatives

by the Commonwealth, and individual State, Territory and

Local Governments to reduce greenhouse gas emissions form

a substantial part of Australia’s overall effort. Significant

examples include:

● energy sector reform, which is expected to promote

increased energy efficiency and the increased use of

natural gas with consequent significant savings in

greenhouse gas emissions;

● the establishment of the NSW Sustainable Energy

Development Authority (SEDA) which supports the

development, commercialisation, promotion and use 

of sustainable energy;

● the Victorian Government’s Energy Smart Business

program, which has more than 300 companies as

members, all committed to implementing energy

management strategies within their business operations; 

● the Commonwealth Government is embarking on a

major expansion of revegetation and protection of

existing vegetation activities, and is continuing the

encouragement and promotion of sustainable land

management practices. (This effort is primarily focused

through the $1.25 billion Natural Heritage Trust);

● the establishment of the joint United Nations/

Commonwealth/Western Australian Government

International Centre for the Application of

Solar Energy; and 

● Local Government action, such as the application of

energy efficiency standards to all new homes and major

renovations by Leichhardt City Council.

T h e  N a t i o n a l  G r e e n h o u s e  S t r a t e g y

Exec utive Su m m a ry

The National Greenhouse Strategy (NGS) extends the program of action launched by
all governments in Australia through the 1992 National Greenhouse Response
Strategy (NGRS).
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Mission

Australia will actively contribute to the global effort to

stabilise greenhouse gas concentrations in the atmosphere at

a level that would prevent dangerous interference with the

climate system and within a time frame sufficient to:

● allow ecosystems to adapt naturally to climate change;

● ensure that food production is not threatened;

● enable economic development to proceed in a

sustainable way.

Principles

The principles which have guided the development of the

NGS and which will guide governments as they proceed

with implementation are: 

● the need for Australia to have a strategic and

comprehensive greenhouse response which is tailored

to address our particular national interests and

circumstances;

● the need to integrate greenhouse considerations with

other government commitments;

● the pursuit of greenhouse action consistent with equity

and cost-effectiveness and with multiple benefits;

● recognition of the importance of partnerships between

governments, industry and the community in delivering

an effective greenhouse response;

● the need for action to be informed by research.

Goals

The goals of the NGS are:

1. To limit net greenhouse gas emissions, in particular,

to meet our international commitments.

2. To foster knowledge and understanding of greenhouse

issues.

3. To lay the foundations for adaptation to climate change.

To achieve these goals, the NGS includes ongoing measures,

many arising from the 1992 NGRS, and new measures

announced by the Prime Minister in November 1997. 

It also integrates greenhouse into other major policy

initiatives, such as the Natural Heritage Trust, and launches

new measures to increase greenhouse emission reduction

activities across the Australian community. This document

provides the strategic framework for an effective greenhouse

response and for meeting current and future international

commitments. It will provide a fresh impetus for action by

governments, stakeholder groups and the broader

community and set directions for that action into the 

next century.

Framework for effective implementation

The National Greenhouse Strategy provides a broad menu of

actions some of which will be implemented by governments

acting individually, some by joint intergovernmental

initiatives and some through partnerships between

government, various stakeholders and the community.

All governments will participate in arrangements designed to

facilitate implementation, monitoring and reporting of

outcomes, as well as the review and ongoing development 

of Australia’s NGS.

Institutional and advisory mechanisms

A High Level Group of senior officials from the

Commonwealth, States and Territories is responsible for

managing the ongoing monitoring, review and further

development of the NGS. This Group will report to the

Council of Australian Governments (COAG).

An advi s ory com m i t tee com prising key scien ti fic, fore s try,

ru ral, indu s trial, and con s erva ti on interests wi ll be establ i s h ed

to provi de advi ce on the implem en t a ti on of the NGS.

Implementation planning

Some information pertaining to implementation is included

in the NGS, notably the jurisdictions to be responsible for

pursuing the measures and the indicative timeframe for

action. Detailed implementation plans are to be developed

and will take the form of State or Territory greenhouse

strategies or subsidiary documents to the NGS.

Monitoring and reporting

Reports on progress in implementing the NGS will be

prepared biennially, with a first report to be produced in the

second half of 2000 and tabled in the Commonwealth

Parliament.

Performance indicators will be employed to contribute to

assessments of the effectiveness of the NGS.

Review and further development of the National
Greenhouse Strategy

In order to ensure Australia’s greenhouse response remains

fully integrated and consistent, the NGS will be subject to

periodic comprehensive review. The first review will be

conducted during 2002, or earlier, if necessitated by

developments relating to the FCCC and the Kyoto Protocol.

The further development of the NGS will be underpinned by

research into the opportunities and constraints relating to

greenhouse policy, and the benefits and costs of policy

response and adaptation options.
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Sectoral greenhouse initiatives

The measures in the NGS can be grouped into three

main areas:

● fostering knowledge and understanding of

greenhouse issues;

● limiting greenhouse gas emissions; and

● laying the foundations for adaptation for

climate change.

1 . F os te r i n g  kno w le d ge  and

un d er st an di n g  o f

g r een h ou s e  i ssu es

The NGS has a strong commitment to enhancing our

knowledge of greenhouse sources and sinks and continuing

research into climate change science and abatement and

adaptation strategies. Australia plays a critical role in

providing a southern hemisphere contribution to global

research efforts. The NGS provides measures to increase

community understanding of climate change so that

individuals and communities can be part of national

greenhouse response actions.

There is considerable uncertainty about data on vegetation

and land use change and a National Carbon Accounting

System will be d eveloped to improve our understanding

of this important issue.

The following modules outline the existing and new

measures concerned with fostering knowledge and

understanding of greenhouse issues:

module  1: Profiling Australia’s greenhouse 

gas emissions;

module 2 : Understanding and c ommunicating

climate change and its impa cts.

2 . L i m it i n g  g re e nh ou se  ga s

e m i s s i o n s

The NGS focuses on cost-effective ways to reduce net

greenhouse gas emissions in particular through ‘no regrets’

actions. The actions will deliver substantial non-greenhouse

benefits to Australia. These include reduced energy costs

(which will enhance our international competitiveness and

standard of living) and the promotion of ecologically

sustainable agricultural and forestry systems.

While action by Australian governments is a cornerstone of

the NGS, action by governments alone can never be

sufficient. The cooperation of industry and the broader

community is essential to reduce greenhouse gas emissions. 

The NGS encourages active partnerships across all segments

of the community. Partnerships with Local Governments

and the residential sector will be enhanced. The Greenhouse

Challenge program, which encourages industry to develop

and implement innovative, best practice approaches to

reducing emissions, will be expanded.

The largest single source of Australia’s greenhouse gas

emissions is the production and consumption of energy.

Stationary (i.e. non-transport) energy contributed 55% 

of Australia’s net greenhouse gas emissions in 1996. A major

focus of the NGS therefore, is the pursuit of efficient and

sustainable energy use and supply.

Energy market reforms will be accelerated to improve the

economic efficiency of energy supply and use. The energy

performance of codes and standards relating to domestic 

and industrial equipment, and residential and commercial

buildings, will be increased. Targets will be developed for

efficiency standards for fossil fuel electricity generation

and the use of renewable energy in the electricity market.

The NGS provides support for the development of

renewable energy technologies and manufacturing.

The transport sector contributed 17% of Australia’s net

greenhouse gas emissions in 1996. The NGS takes an

integrated approach looking at land use, t ransport planning,

demand management, encouraging public transport, cycling

and walking and improving vehicle fuel efficiencies.

A priority action is the development of an Environmental

Strategy for the Motor Vehicle Industry. This will make a

significant contribution to reducing greenhouse gas

emissions by introducing a 15 % fuel efficiency improvement

target by 2010, mandatory fuel efficiency labelling and

bringing forward the phasing out of leaded fuel. 

Veget a ti on cl e a ra n ce for agri c u l tu re and agri c u l tu ra l

produ cti on activi ties both con tri bute sign i fi c a n t ly to Au s tra l i a’s

greenhouse gas em i s s i ons. Agri c u l tu ral produ cti on (exclu d i n g

land cl e a ring) con tri buted approx i m a tely 20% to Au s tra l i a’s net

em i s s i ons in 1996. On the other hand, the Fore s try and Ot h er

su b s ector including; fore s try and other managed fore s t s ,

p a s tu re improvem ent and veget a ti on regrowth on some cl e a red

land, rem oved carbon diox i de from the atm o s ph ere, equ iva l en t

to around 5% of nati onal net em i s s i ons. 

The NGS includes action to enhance greenhouse sinks,

encourage sustainable forestry and vegetation management

and reduce greenhouse gas emissions from agricultural

production. 

Greenhouse emissions from waste were responsible for 4% of

Australia’s net emissions in 1996. Indust rial processes

(excluding emissions resulting from the consumption of

energy) contributed 2% of Australia’s net greenhouse gas

emissions in 1996. Best practice in industrial processes and

waste management, pursued through partnerships and the
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encouragement of cleaner production and innovation, 

is an important component of the NGS.

The following modules outline existing and new measures

concerned with limiting greenhouse gas emissions:

module  3: Partnerships for greenhouse action:

governments, indust ry and the

community;

module 4: Efficient and sustainable ene rgy use 

and supply;

module 5: Efficient transport and sustainable 

urban planning;

module  6: Greenhouse sinks and sustainable land

management; and

module  7: Greenhouse best pr actice in industrial

processes and waste manag ement.

3 . L a y i ng  th e  f o un dat io n s  fo r

a d ap t i o n  t o  c l i m a te  c ha n ge

Regardless of how effectively Australia and other countries

limit their greenhouse gas emissions, global concentrations

of greenhouse gases are certain to increase over coming

decades, making some degree of climate change inevitable.

The NGS lays the institutional foundations for forward

planning in response to climate change.

The following module outlines the existing and new

measures concerned with laying the foundation for

adaptation to climate change:

module  8: Adaptation to climate change.
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I
n developing the National Greenhouse Strategy,

governments have taken account of factors that have

emerged and evolved since 1992. The following issues

and considerations have been of particular importance in

determining how Australia’s greenhouse response should 

be advanced:

● the strengthening of international knowledge and

consensus on greenhouse science;

● the growing body of information on Australian sources

of greenhouse gas emissions and forward projections of

emissions trends;

● the growing understanding of the opportunities and

constraints influencing Australia’s greenhouse response

and the evolution of various Australian government

policies with direct or indirect bearing on greenhouse;

● developments in relation to the United Nations

Framework Convention on Climate Change (FCCC) to

which Australia is a party, especially the terms of the

Kyoto Protocol negotiated in December 1997;

● the consideration of approaches such as emissions

trading that will help Australia to achieve its Kyoto

target in the least cost way to the national economy.

These factors are discussed briefly below and in more

detail in Appendix A.

The context for action – national and
international dimensions

The world’s climate scientists have provided us with a clear

message – that the balance of evidence suggests a discernible

human influence on global climate. Scientists have further

reported that climate is expected to change in the future as

concentrations of greenhouse gases in the atmosphere

increase, and that for many regions the effects are likely

to be adverse. 

These findings, outlined in 1995 by the Intergovernmental

Panel on Climate Change, the most authoritative

international source of scientific, technical and economic

advice on climate change, have been accepted and endorsed

by Australia. They present Australia and other countries with

a considerable challenge – one that is vital to address.

Although Australia only contributes just over 1% of total

greenhouse gas emissions, our per capita emissions are

among the highest in the world. Australia’s emissions reflect

our particular national circumstances. Fossil fuels supply

most of our energy needs; many of our industries are energy

intensive and we are a major exporter of energy intensive

goods and products; our population growth rate is high

relative to other developed countries; and our transport use

is high due to our widely separated and decentralised cities.

These national circumstances underpin Australia’s

greenhouse gas emissions profile. In 1996 the energ y

category of the National Greenhouse Gas Inventory, which

includes stationary sources and transport energy, accounted

for 79% of total national emissions. Vegetation clearance for

agriculture and agricultural production activities both

contribute significantly to Australia’s greenhouse gas

emissions. Agricultural production alone (excluding land

clearing) contributed approximately 20% to Australia’s net

emissions in 1996. Further detail on our emissions profile is

in Appendix A.

Substantial growth in our emissions is projected. Without

targeted and effective response action our emissions, based

on all sectors excluding land use change, were expected to

grow by around 28% from 1990 to 2010. Emissions from the

energy sector alone were expected to grow by some 40%. 

Our geographic and environmental circumstances mean that

Australia is vulnerable to the potential impacts of climate

change. With over 80% of our population living near the

coast, the impact of climate change on coastal areas could be

considerable. Other potentially significant impacts include

those on our agricultural productivity; threats to human

health; and the imposition of further survival pressures 

on a range of native plants and animals.

To date, Australia has played a key role in responding to the

enhanced greenhouse effect. Australia ratified the United

Nations Framework Convention on Climate Change

in December 1992. The Convention entered into force in

March 1994 and more than 150 countries are now

signatories to it.

T h e  N a t i o n a l  G r e e n h o u s e  S t r a t e g y

S tra tegic Fra m ework for Advancing Au s tra l i a’s
Greenhouse Re s pon s e

The National Greenhouse Strategy extends the program of action launched 
by all governments in Australia through the 1992 National Greenhouse
Response Strategy.
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The ultimate objective of the Convention is to achieve

stabilisation of greenhouse gas concentrations in the

atmosphere at a level that would prevent dangerous

anthropogenic (human-induced) interference with the

climate system. A brief summary of Australia’s commitments

under the Convention is in Appendix B.

In 1992 Australian Governments also agreed to a National

Greenhouse Response Strategy (NGRS) as a basis for

working together on greenhouse issues and, in particular, to

meet Australia’s international obligations under the FCCC.

The NGRS outlined a range of objectives and sectoral

strategies to address greenhouse issues.

As noted above, significant changes have occurred nationally

and internationally since the NGRS was adopted in 1992. 

Of particular significance is the negotiation of the Kyoto

Protocol, which was developed in response to the assessment

by the international community that insufficient progress

was being made in reducing greenhouse gas emissions.

T he  Ky o to  Pr o t o c o l

The first Conference of Parties of the FCCC in 1995 set in

train negotiations to establish a protocol (subsidiary treaty)

which would: 

● strengthen the commitments of developed countries 

for the post-2000 period; and

● advance the implementation by all countries of their

commitments under the FCCC. 

These negotiations were successfully concluded at the third

Conference of Parties in December 1997, where agreement

was reached on the text of the Kyoto Protocol. Australia

signed the Protocol on 29 April 1998.

As a re sult of the Kyo to Pro tocol, devel oped co u n tries, as a

whole, wi ll strive to redu ce their greenhouse gas em i s s i on s

f rom 1990 levels by at least five per cent by 2008–2012. In

recogn i ti on of the fact that devel oped co u n tries have differen t

econ omic circ u m s t a n ces and differing capac i ties and costs in

making em i s s i ons redu cti ons, each devel oped co u n try has a

s pec i fic, differen ti a ted target. Au s tra l i a’s requ i rem ent is to

limit our greenhouse gas em i s s i ons in the target peri od to 

no more than ei ght per cent above 1990 levels. 

The targets under the Kyoto Protocol encompass all the

major greenhouse gases and the range of sources and

significant sinks. The Protocol therefore allows Australia to

include emissions from land clearing in the calculation of its

target. This arrangement provides scope for cost-effective

mitigation action by ensuring that all avenues for reducing

emissions can be pursued.

The Kyoto Protocol contains a number of other features that

allow for flexible approaches to reducing our greenhouse gas

emissions, in particular through international emissions

trading (though this and several other features of the

Protocol are subject to rules yet to be negotiated). A more

detailed summary of the main provisions of the Protocol is

in Appendix B.

The target set for each country becomes legally binding

when the Protocol has entered into force and that country

has itself ratified the Protocol.

Governments have recognised that there is a need for an

enhanced, strengthened and more broadly based national

greenhouse strategy. In response to this, the development of

the National Greenhouse Strategy commenced in late 1996.

It also led to the announcement by the Prime Minister in

November 1997 of a substantial package of greenhouse

response measures for inclusion in the Strategy. In

announcing that package of measures, the Prime Minister

stated that Australia’s national interests lie both in protecting

Australian jobs and Australian industry while ensuring that

Australia plays her part in the world wide effort to reduce

greenhouse gas emissions.

The National Greenhouse Strategy has been developed by

Australian Governments to provide the strategic framework

for an effective greenhouse response and for meeting current

and future international commitments. It will provide a fresh

impetus for action by governments, stakeholder groups and

the broader community and set directions for that action

into the next century.

The need to integrate greenhouse and other policy objectives

has been a key consideration in developing the National

Greenhouse Strategy. In addition to the range of new and

additional greenhouse measures outlined in the St rategy,

greenhouse policy must also be integrated with that

addressing other community concerns, particularly

economic and trade policies, micro-economic reform

agendas, competition policy reforms and the review of

Commonwealth/State environmental roles and

responsibilities.

Mission

Australia will actively contribute to the global effort to

stabilise greenhouse gas concentrations in the atmosphere at

a level that would prevent dangerous interference with the

climate system and within a time frame sufficient to:

● allow ecosystems to adapt naturally to climate change; 

● ensure that food production is not threatened; and

● enable economic development to proceed in a

sustainable way.
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Goals

The three goals of the National Greenhouse Strategy are:

1. To limit net greenhouse gas emissions, in par ticular 

to meet our international commitments.

2. To foster knowledge and understanding of

greenhouse issues. 

3. To lay the foundations for adaptation to climate change. 

Principles

The strategic framework agreed by governments as the basis

for the National Greenhouse Strategy includes principles

which will guide the further development and

implementation of the Strategy. These are:

1 . A  c om pre he ns i ve  g re e n h o u s e

res po nse  t ha t  r e c o g n i s e s

A u s t r a l i a ’s  n a t i o na l  int ere s t s

a nd  c i rc u m s t a n c e s

● establish a comprehensive suite of actions relating to

both greenhouse gases and sinks, and to all sectors

relevant to greenhouse, which is tailored to address our

particular national circumstances;

● recognise both the opportunities for, and constraints on,

an effective response to climate change by Australia;

● recognise the regional diversity existing within Australia

and the need for greenhouse response measures to be

tailored to match that diversity.

2 . I n te gr a t i on  wi t h  o th e r

g o v e r n me nt  c om mi t me n ts

● be consistent with the principles of ecologically

sustainable development; 

● seek the integration of greenhouse policy with broader

economic, environmental and social policies:

– to ensure the Strategy takes account of competing or

complementary goals, policies and priorities; and

– to promote the need for greenhouse goals and

policies to be recognised in the development of other

government policies.

3 . P ur s u it  of  gree n ho u se  a ct i on ,

c o ns is te nt  wi t h  e qu i ty  and  c o st

e f fe ct i ven e ss ,  a nd  wit h  m ul t i p l e

b e n e f i t s

● focus on approaches which have financial, social and

environmental benefits to the community. These

measures will reduce greenhouse gas emissions and over

time outweigh the direct and indirect costs associated

with their implementation. Within this framework

benefits and costs are considered:

– from a community rather than an individual

perspective, although individual impacts need to be

recognised and equity considerations addressed; 

– over all time frames, including the short, medium

and long terms; 

● recognise the need for equity by ensuring that any

undue burden of adjustment potentially borne by a

particular sector or region is taken into account in the

development and implementation of measures;

● recognise the importance of cost-effectiveness and

ensure that measures are implemented using the most

cost-effective means wherever possible;

● recognise that Australia should achieve compliance with

the Kyoto Protocol in the least cost way to the national

economy and with the least effect on competitiveness.

4 . P a r tn e rsh i ps  b e tw e en

g o v e r nm e nt s ,  ind us try  a nd  th e

c o m m u n i t y

● recognise the important role which partnerships

between governments, industry and the community play

in an effective national response to climate change;

● provide opportunities for key stakeholders and the

broader community to participate in the

implementation of the Strategy and any formal review

of its substance.

5 . A ct i on  to  be  i nf or me d  b y

re s e a rc h

● respond to and foster relevant scientific, technological

and socio-economic research and support the

development of innovative operating practices and

technologies. 
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A framework for effective
implementation

The National Greenhouse Strategy contains a broad set of

actions, some of which will be implemented by governments

acting individually; some by intergovernmental initiatives;

and some through partnerships between government,

stakeholders and the community.

All governments will participate in arrangements to facilitate

implementation of the Strategy, monitoring and reporting 

of its outcomes, and the review and ongoing development 

of Australia’s national greenhouse response. In this context,

the implementation and further development of the 

Strategy should focus on outcomes not processes and

emphasise market based solutions, wherever possible, to the

identified problems.

These arrangements reflect the expectations of the Australian

and international communities regarding Australia’s

accountability for action on climate change issues, as well as

the need to ensure that actions are delivered efficiently and

without duplication of established processes.

Institutional and advisory mechanisms

A High Level Group of senior officials from the

Commonwealth, States and Territories, chaired by the

Secretary of the Commonwealth Department of the

Environment, is responsible for managing the ongoing

monitoring, review and further development of the National

Greenhouse Strategy. In performing this work, the High

Level Group will be responsible to the Council of Australian

Governments (COAG). An implementation planning g roup

will be established under the High Level Group to develop

detailed implementation plans for the NGS during the latter

half of 1998.

The National Greenhouse Advisory Panel (NGAP) was

established under the 1992 National Greenhouse Response

Strategy as a broadly based body comprising representatives

of scientific, forestry, rural, industrial, conservation and

administrative interests. NGAP has been an important

source of advice to government on greenhouse issues,

including progress with implementation, review and ongoing

development of national greenhouse measures.

An advisory committee, comprising key stakeholders, will be

established to provide advice to governments on the

implementation of the NGS.

Implementation planning

Detailed implementation plans (including updated

timetables) to facilitate the implementation of these

measures are to be developed and will take the form of

State or Territory greenhouse strategies or nationally

coordinated measure-specific plans.

The National Greenhouse Strategy provides a strategic

framework for greenhouse response action. Some

information pertaining to implementation is included in the

Strategy, notably the jurisdictions to be involved in pursuing

the measures and indicative timetables. These

implementation plans will also provide the basis for ongoing

monitoring and reporting of progress on the Strategy.

Factors to be considered in the development of

implementation plans include:

● the means by which g reenhouse considerations can be

more closely integrated in government policy;

● the extent to which the measures can be delivered by

adapting existing programs or whether new programs

need to be established;

● the means by which the partnerships that are critical to

the success of individual measures are to be fostered and

implementation partners actively engaged;

● funding needs and arrangements.

Each government’s implementation plans for new

greenhouse measures will be integrated with government

budget cycles and, where appropriate, will be the subject of

consultations with industry and the broader community.

Some of the measures in the National Greenhouse Strategy

are already being implemented by governments or will be

implemented by means of adjustment to existing

government programs. Others will require additional

funding and will be considered by governments in the

context of their overall budget strategies.

The strategic framework and the measures contained in the

National Greenhouse Strategy will position Australia to

achieve our international commitments under the Kyoto

Protocol. Implementation planning will need to be

responsive to the outcomes of further international

negotiations under the Protocol.

Monitoring and reporting

Reports on progress in implementing the National

Greenhouse Strategy will be prepared biennially, with a first

report to be produced in the second half of 2000 and tabled

in the Commonwealth Parliament.

The reports will include assessments of:

● Australia’s progress towards its target under the 

Kyoto Protocol; 

● progress in implementing measures contained in the

Strategy. This will involve a uniform approach to the

identification of the implementation status of measures;
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● the effectiveness of measures in addressing the Strategy’s

goals to limit greenhouse gas emissions and protect and

enhance greenhouse sinks.

Performance indicators will be employed to contribute to

assessments of the effectiveness of the Strategy. An important

source of information for this will be the annual compilation

of the National Greenhouse Gas Inventory (NGGI). 

To support NGGI requirements, and provide the basis for

carbon sequestration and emission trading activities outlined

in the Kyoto Protocol, a carbon accounting system for land

based sources and sinks is being developed.

An initial set of primary indicators at the macro and sectoral

levels, developed for the 1992 National Greenhouse Response

Strategy, has been adopted and is in Appendix C. The final

set of performance indicators, including secondary and

diagnostic indicators, will be developed in 1998/99 to

complement the macro and sectoral indicators. Tertiary

indicators relating to individual groups of measures wil l

be developed where possible.

Review and further development of the National
Greenhouse Strategy

In order to ensure Australia’s greenhouse response remains

fully integrated and consistent, the National Greenhouse

Strategy will be subject to periodic comprehensive review.

The first review will be conducted during 2002, or earlier,

if necessitated by developments relating to the Framework

Convention on Climate Change and the Kyoto Protocol.

Key factors to be considered will include:

● analyses of trends in emissions as indicated by the

National Greenhouse Gas Inventory and projections of

future emissions, especially in comparison to Australia’s

target under the Kyoto Protocol;

● developments in relation to the Framework Convention

on Climate Change and the Kyoto Protocol;

● the biennial assessments of progress and effectiveness 

in implementing the National Greenhouse Strategy;

● findings from research into opportunities and

constraints relating to greenhouse policy and the

benefits and costs of policy response options;

● developments in greenhouse science;

● advice from the stakeholder advisory committee;

● the views of the community as identified through a 

call for public submissions. 

As a result of the review, the High Level Group will make

recommendations to the Council of Australian Governments

regarding the refinements and further development of the

National Greenhouse Strategy required to ensure that

Australia’s national greenhouse response remains current,

effective, and on-track to achieving Australia’s target under

the Kyoto Protocol.

The further development of the National Greenhouse

Strategy will be underpinned by research into the

opportunities and constraints relating to greenhouse policy,

and the benefits and costs of policy response and adaptation

options. In particular, the Commonwealth Government in

consultation with State and Territory Governments, will

ensure that research is conducted regarding:

● the benefits, costs and associated trade-offs of

greenhouse mitigation policies and measures. This

research will draw on a range of assessment approaches

to ensure that alternative scenarios are considered;

● the potential for market-based instruments to be part of

Australia’s national greenhouse response, including how

such instruments might interface with possible similar

international approaches.

Re s e a rch wi ll also be con du cted to assess the likely costs and

ben efits for Au s tralia of greenhouse re s ponses by other nati on s .
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W
hile the National Greenhouse Strategy

encompasses a comprehensive greenhouse

response, the major focus is on those modules

dealing with the limitation of net greenhouse gas emissions.

The Strategy includes eight modules which contain targeted

packages of measures to address specific issues and seek

particular outcomes. These packages include key existing

measures which will continue to be pursued as part of

Australia’s national greenhouse response, and additional

measures to strengthen that response. Responsibilities 

and indicative timeframes are presented for these 

additional measures.

The National Greenhouse Strategy provides flexibility for

jurisdictions to pursue action through different approaches.

In implementing measures, governments will g ive full

consideration to variations in environmental, social and

economic conditions across Australia. This will ensure that

regional differences and jurisdictional circumstances are

taken into account, and will contribute to the efficiency and

effectiveness of action. Some measures are not relevant or

applicable to all jurisdictions and will be implemented only

in certain jurisdictions.

Some of the additional measures in the Strategy are already

being implemented by some governments or will be

implemented by means of adjustment to existing programs.

Other measures will require additional funding. Funding

considerations will be dealt with in the context of the overall

budget strategies of each government.

The following is a summary of the focus of each of the

modules, with a brief description of the key measures within

the module. 

Fostering knowledge and understanding
of greenhouse issues

The National Greenhouse Strategy is based on a strong

commitment to enhancing our knowledge of greenhouse

sources and sinks; continuing research into climate change

science and abatement and adaptation strategies; and

communicating this information to policy-makers and the

community.

module 1 : Profiling Australia’s greenhouse 

gas emissions

Information on national greenhouse gas emissions is

essential for monitoring progress with our greenhouse

response and for the ongoing development and refinement

of response actions.

Key measures are:

● Reducing uncertainties in the land use change and

forestry sector (measure 1.4) will seek to reduce the

uncertainty of land use change and forestry data in the

National Greenhouse Gas Inventory. With the inclusion

of emissions from the land use change and forestry

sector in calculations for Australia’s target under the

Kyoto Protocol it is essential that current levels of

uncertainty are reduced.

● National Car bon Accounting System for land base d

sources and sinks (measure 1.5) is concerned with

improving knowledge about the carbon storage capacity

of vegetation. The development of the National Carbon

Accounting System will provide the comprehensive

framework and scientific services necessary to account

for greenhouse gas emission reduction and sink

enhancement programs.

T h e  N a t i o n a l  G r e e n h o u s e  S t r a t e g y

Overvi ew of modules and key measu re s

The goals of the National Greenhouse Strategy will be pursued through action
on three fronts: fostering knowledge and understanding of greenhouse issues;
limiting greenhouse gas emissions and enhancing sinks; and laying the
foundations for adaptation to climate change.
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module  2: Understanding and communicating

climate change and its impa cts

A key driver of international and Australian greenhouse

responses is the growing scientific understanding of the

mechanisms and potential scale and impacts of climate

change. Australia plays a critical role in providing a southern

hemisphere contribution to global research efforts. Ongoing

research is needed both to better understand the global

climate system and to assess the potential impacts of climate

change on Australia.

Community understanding of the implications of climate

change for Australia and the context within which

governments are pursuing action, is a prerequisite for

gaining community acceptance of the Strategy and for

engaging individuals and communities in national

greenhouse response actions.

Limiting greenhouse gas emissions

These modules represent the core of Australia’s greenhouse

response and are central to meeting our commitments under

the Framework Convention on Climate Change (FCCC).

Measures to limit net greenhouse gas emissions have been

developed in the context of the opportunities and constraints

for Australia. In particular, the measures reflect the systemic

nature of the greenhouse issue and the need for a

comprehensive approach which addresses all greenhouse

gases, sources and sinks, and all sectors of the economy.

The measures also seek the most cost-effective ways to

reduce net greenhouse gas emissions. As well as being a

significant step forward in our national greenhouse response,

the actions deliver substantial non-greenhouse benefits to

Australia. These include reduced energy costs (which wil l

enhance our international competitiveness and standard of

living) and the promotion of ecologically sustainable

agricultural and forestry systems.

module  3: Partnerships for greenhouse action: 

governments, industry and the

community

While action by, and cooperation between, all governments

in Australia is a cornerstone of the National Greenhouse

Strategy, it is recognised that action by governments alone

can never be sufficient. The cooperation of industry and the

broader community is fundamental to the Strategy’s success.

Module 3 gives particular impetus to the partnerships theme

by encouraging active partnerships across all segments of the

community.

Key measures are:

● Reducing greenhouse emissions fr om government

operations (measure 3.1) will see governments leading

by example and reducing greenhouse gas emissions from

their own operations.

● Local Government and greenhouse (measure 3.4) will

assist local councils to quantify their greenhouse

emissions and develop local government and

community wide action plans.

● Extension and expansion of the G reenhouse Challenge

program (measure 3.5) will increase the number of large

and medium size companies in the program, and to

engage small businesses through a Greenhouse Allies

program.

● Household Greenhouse Action (measure 3.7) will bring

together the various spheres of government, key

industries, the community and professional

organisations in a consortium to develop integrated,

consistent and effective strategies addressing residential

greenhouse emissions.
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module 4 : Efficient and sustainable ene rgy use 

and supply

The largest single source of Au s tra l i a’s greenhouse ga s

em i s s i ons is the produ cti on and con su m pti on of en er gy.

S t a ti on a ry (i.e. non - tra n s port) en er gy con tri buted 55% of

Au s tra l i a’s net greenhouse gas em i s s i ons in 1996. A major

focus of the Stra tegy, therefore, is the pursuit of ef f i c i ent and

su s t a i n a ble en er gy use and su pp ly. Ener gy market reform s

wi ll be accel era ted to improve the econ omic ef f i c i ency of

en er gy su pp ly. Ener gy perform a n ce codes and standard s

rel a ting to dom e s tic and indu s trial equ i pm ent, and re s i den ti a l

and com m ercial bu i l d i n gs wi ll be en h a n ced and incre a s ed .

Stimulation of the renewable energy sector with a major

focus on the commercialisation of renewable energy

technologies is a key feature of the Strategy. In addition, the

Strategy specifically targets an additional 2% of electricity

use from renewable and specified waste product energy

sources.

Key measures are:

● Accelerating and monit oring energy market reform

(measure 4.1) will provide for an expansion and

invigoration of micro-economic reform of the energy

market to promote the delivery of environmental as well

as economic benefits.

● Efficiency standards f or power generation (in measure

4.2) will provide for improved efficiency in the use of

different fossil fuels so as to deliver reductions in the

greenhouse gas intensity of energy supply.

● Strategic development of renewable energy (measure

4.6) will be enabled through programs which will

support the commercialisation and application of

renewable energy technologies. The proportion of

electricity from renewable or specified waste-product

sources will be increased.

● Energy efficiency standards f or residential and

commercial building, and ene rgy performance codes for

domestic appliances and c ommercial and indust rial

equipment (measures 4.9 and 4.10) will be expanded

and strengthened.

module  5: Efficient t ransport and sustainable 

urban planning

The transport sector contributed 17% of Australia’s net

greenhouse gas emissions in 1996. Energy-efficient transport

and sustainable urban planning are a key component of

Australia’s strategy for long-term greenhouse gas mitigation. 

The measures in Module 5 simultaneously deliver

greenhouse benefits, improve local air quality, reduce

congestion, improve access to public transport and facilities,

and reduce infrastructure costs.

Key measures are:

● Traffic management (measure 5.6) will aim to optimise

greenhouse outcomes by introducing guidelines and

management systems, and incorporating greenhouse

considerations in air quality and congestion

management strategies.

● Environmental Strategy for the Motor Vehicle Indust ry

(measure 5.10) will make a significant contribution to

reducing greenhouse gas emissions by, among other

actions, introducing a 15 % fuel efficiency improvement

target by 2010, mandatory fuel efficiency labelling and

bringing forward the phasing out of leaded fuel.

module 6 : Greenhouse sinks and sustainable 

land management

Veget a ti on cl e a ra n ce for agri c u l tu re and agri c u l tu ra l

produ cti on activi ties both con tri bute sign i fi c a n t ly to Au s tra l i a’s

greenhouse gas em i s s i ons. Agri c u l tu ral produ cti on (exclu d i n g

land cl e a ring) con tri buted approx i m a tely 20% to Au s tra l i a’s 

n et em i s s i ons in 1996. On the other hand, the Fore s try and

Ot h er su b s ector including; fore s try and other managed fore s t s ,

p a s tu re improvem ent and veget a ti on regrowth on some cl e a red

land, rem oved carbon diox i de from the atm o s ph ere, equ iva l en t

to around 5% of nati onal net em i s s i on s .

Sustainable land management in forestry, vegetation

management and agriculture, together with cleaner

production in agricultural activity, provide important

opportunities for emissions reduction and greenhouse 

gas sink enhancement. In addition to their greenhouse 

gas mitigation benefits, these practices generate other

environmental, economic and social benefits. These include

improved natural resource management and quality such

as soil stability, reduced salinity and greater productivity,

as well as more efficient production with reduced resource

inputs and wastes.

Key measures are:

● Plantations f or Australia: The 2020 Visio n (measure

6.1) aims to treble the nations plantation estate by the

year 2020, and will work to remove impediments and

enhance investment and profitability in plantation-based

industries.

● National principles f or sustainable manag ement of

native vegetation and retention (measure 6.4) will be

developed and agreed, particularly for native woody

vegetation.

● Giving effect to national principles f or sustainable

native vegetation management and retention (measure

6.5) will involve the development and implementation

of guidelines and policies at a regional level.

O v e r v i e w  o f  m o d u l e s  a n d  k e y  m e a s u r e s
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module 7: Greenhouse best pr actice: industrial

processes and waste manag ement

Key manufacturing, petroleum, minerals and minerals-

processing industries are significant emitters of greenhouse

gases from industrial processes, in addition to being major

consumers of energy. Excluding emissions resulting from the

consumption of energy (which are addressed in Module 4),

industrial processes contributed 2% of Australia’s net

greenhouse gas emissions in 1996. Greenhouse emissions

from waste were responsible for 4% of Australia’s net

emissions in that year.

Greenhouse best practice in industrial processes and waste

management, pursued through partnerships and the

encouragement of cleaner production and innovation, is an

important component of the Strategy. These areas provide

important opportunities to address non-CO2 greenhouse 

gas emissions – other opportunities occur in agriculture

(see Module 6).

Key measures are:

● Environmental manag ement strategies for the synthe tic

gases (measure 7.2) will be d eveloped with industry

strategies for HFCs, PFCs and SF 6, the three synthetic

gases included in the Kyoto Protocol.

● Methane emissions fr om landfill and wast ewater

(measures 7.4 and 7.5) will work to minimise organic

waste at landfill sites, and increase capture and

utilisation of landfill and wastewater methane emissions. 

Laying the foundations for adaptation to
climate change

Regardless of how effectively Australia and other countries

limit their greenhouse gas emissions, global concentrations

of greenhouse gases are certain to increase over coming

decades, making some degree of climate change inevitable.

Adaptation to climate change is, therefore, an essential part

of our national greenhouse response.

module  8 : Adaptation to climate chang e

This module lays the foundations for forward planning in

response to climate change. In par ticular, this will involve the

review of current planning processes and strategies, and

further work to develop sectoral adaptation requirements

and plans.
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Introduction

Scope

This module addresses the international requirement under

the Framework Convention on Climate Change (FCCC) and

the Kyoto Protocol for Australia to have the ability to

properly calculate its greenhouse gas emissions annually

from 1990 onwards, and to make projections of future

emissions.

Context

As a signatory to the FCCC, Australia is committed to the

preparation of an annual inventory of national greenhouse

gas emissions according to international guidelines. Under

the recent Kyoto Protocol, Australia will now need to further

develop its inventory and forecasting capacity. In so doing it

will contribute to the development of internationally

acceptable guidelines on carbon accounting.

Assessment and analyses of national, as well as State and

Territory, greenhouse gas inventories provides an important

foundation for the development of greenhouse response

measures and, in particular, for the identification of

priorities for action. It also enhances community access to

environmental information.

Action by Australia

This module outlines action on:

● preparing and improving national and State and

Territory greenhouse gas inventories, including

developing a National Carbon Accounting System;

● providing community access to inventory information;

● projecting future emissions.

Preparing and improving greenhouse
inventories

The National Greenhouse Gas Inventory (NGGI) will play a

critical role in plotting Australia’s path towards limiting its

greenhouse gas emissions consistent with the Kyoto Protocol,

and in the development of greenhouse policy for that

purpose. It will do this through:

● establishing emissions patterns and trends;

● providing a starting point for the compilation of

emission projections;

● providing essential information for the development of

sectoral greenhouse gas mitigation measures, identifying

potential sinks as offsets for emissions from other

sectors, and highlighting sectors requiring particular

attention;

● providing information to assist in assessing the

effectiveness of mitigation measures and the derivation

of performance indicators;

● providing information to assist Australia compare

its performance on greenhouse gas emissions against 

its international commitments.

Preparation of State and Territory greenhouse gas inventories

will provide a basis for guiding and assessing greenhouse

actions at the regional level.

To ensure that national, State and Territory inventories

provide authoritative information, it is important they

are regularly reviewed and there is a continuing effort to

improve data inputs and methods. Currently, special

attention is being given to reducing uncertainty in the 

land use change and forestry sector of the NGGI.

Increased focus is required to support estimating both

emissions and carbon absorption at a project level to

underpin implementation of specific measures, such as

carbon offsets through vegetation establishment and

plantation development, joint implementation between

countries, and emissions trading arrangements.

Profiling Australia’s Greenhouse 
Gas Emissions1

Module



Existing measures

T h e Na t io n al  Gr ee n ho u se  

G as  In v e nt or y

The National Greenhouse Gas Inventory Committee

(NGGIC) comprises representatives of the Commonwealth,

State and Territory Governments. It has compiled and

published inventories for the years 1988 to 1996 using an

Australian methodology developed by Inventory

Methodology Working Groups with the assistance of

specialist researchers. The methodology takes account of

Australian conditions while following international

guidelines in its construction and development.

Additional measures

1 . 1 C om pi l i n g  a nd  re f in i ng  t h e  N GGI

The annual NGGI will be compiled consistent with

international guidelines established under the FCCC, and

reviewed and refined as necessary to incorporate

methodology guideline changes and reporting requirements

under the FCCC and Kyoto Protocol, to address areas of

uncertainty, and to reflect specific Australian conditions. 

In particular, the following actions will be taken:

● the cooperation and commitment of the Australian

Bureau of Statistics and other data centres as well as the

industry sector will be sought to ensure that essential

data is collected and made available in a timely manner

for inventory compilation;

● compilation of the NGGI will reflect emissions and sinks

individually (e.g. in the land use change and forestry

sector it is necessary to clearly distinguish between

emissions from land use change and removals by

changes in forest and other woody biomass, and 

pasture improvement);

● Australia will continue to participate in the development

of international guidelines for the compilation of

greenhouse gas inventories.

Reducing uncertainties in specific areas of the NGGI is

covered in measures 1.3 and 1.4.

Responsibilities – to be led by the Australian

Greenhouse Office (AGO) working in conjunction with

other Commonwealth agencies and pursued under the

auspices of the NGGIC. 

Indicative timeframes – to be pursued as an ongoing

commitment.

1 . 2 C o mp i l i n g  St at e  a n d Te rr i t o ry

i n v e n t o r i e s

State and Territory inventories, based on the national

inventory, will be compiled regularly.

It is inten ded that the frequ ency of prep a ra ti on of State and

Terri tory inven tories wi ll move progre s s ively to an annual basis.

Responsibilities – to be pursued cooperatively by the

AGO working in conjunction with other

Commonwealth agencies, and all States/Territories

under the auspices of the NGGIC.

Indicative timeframes – to be pursued as an ongoing

commitment.

1 . 3 Red uc ing  un ce rt ai n t i e s  in  

th e  N GG I

Improving the accuracy of estimated emissions and removals

by sinks in the NGGI will be addressed by:

● first establishing the levels of uncertainty associated with

emissions and sinks estimates in each sector;

● researching and developing methods to guide the

interpretation and application of inventory information

for those areas of greatest uncertainty, including land

use change, forestry and agriculture;

● undertaking research to fill information gaps in

inventory data;

● improving biosphere science and providing more

accurate input data related to inventory compilation.

An area of high uncertainty in Australia is the land use

change and forestry sector. This is specifically addressed in

measure 1.4.

Responsibilities – to be led by the AGO working in

conjunction with other Commonwealth agencies and

pursued under the auspices of the NGGIC.

Indicative timeframes – action from 1998/99.

1 . 4 Redu c in g u nc er t a i n t i e s  in  t he

la nd  us e  ch a ng e  an d  f or e s t ry

s e c t o r

The level of uncertainty applicable to greenhouse gas

emissions presented in the NGGI will be reduced through

research and data gathering undertaken with expert

assistance. The main aims will be to develop improved

methodologies and to accurately determine carbon

sequestration rates for key commercial and revegetation

species, carbon stocks (above and below ground), changes in

emissions from land clearing and other changes in land use. 

1 4
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Particular activities will focus on:

● establishing the rate and location of clearing;

● determining the size of the above and below ground

carbon pool, particularly in the intensive land use zone;

● determining variation in the ab ove and below ground

carbon pool resulting from changes in management

activities and practices.

These activities will be undertaken through mapping

vegetation cover and vegetation cover change; field work to

establish key species, groups of species cover and species

cleared; soil analysis in selected areas; developing methods to

establish biomass and carbon content; measurement of

carbon loss from soil; modelling to measure/estimate carbon

losses resulting from below ground disturbance, biomass of

vegetation and growth rates; and developing methods to

determine total carbon above and below ground to feed into

a carbon accounting system.

A number of these activities will support measure 1.5.

The aspects of carbon sequestration arising from vegetation

thickening and pastoral management will also be

investigated.

Responsibilities – to be pursued by the Commonwealth

Government, in collaboration with State and Territory

Governments where applicable. Coordinating

mechanisms such as the NGGIC, ANZECC,

ARMCANZ, MCFFA and Greenhouse Science Advisory

Committee (GSAC) to be engaged as necessary. Action

to be pursued in conjunction with research bodies

including CSIRO, Bureau of Resource Sciences and the

Australian National University.

Indicative timeframes – results to be provided in three

to five years, with soil car bon profiles requiring the

longer timeframe. Preliminary data sets are expected by

the end of 1998, with fuller sets by 2000. Priorities for

implementation to be established by December 1998.

Models and estimates to be available by 2000. 

1 . 5 A n at ion a l  c ar bo n  ac cou n t i ng

sy st e m fo r  l and  b as ed  so urc e s

and  s ink s

This measure will establish a national carbon accounting

system using NGGI and other data to deliver a consolidated

package, providing the comprehensive framework and

scientific services necessary to account for the nation’s land

based carbon to an internationally credible standard. The

system will be based on a spatial database.

The measure will also establish a national framework and

associated scientific methodology to properly capture the

carbon sequestration capacity of current NHT programs

such as Farm Forestry, Bushcare and other measures such as

Plantations 2020 Vision and Bush for Greenhouse.

Key activities and outputs include:

● development of the strategic framework and plan;

● development of spatial carbon data bases including

mapping of land use;

● definition of carbon measurement methodologies 

and protocols;

● enhancement of Australia’s inventory capacity including

improvement to the methodology and data input to

the NGGI;

● further limited and targeted research and development

to address knowledge and information gaps addressing

the variability of soil car bon;

● provision of the tools required for vegetation

carbon offsets and a potential future carbon credit

trading system;

● investigation to ascertain carbon budgets for various

forest and plantation management, development and

harvesting scenarios including changes in forest carbon

density due to fire and changing age class distributions.

Responsibilities – to be pursued by the AGO working in

conjunction with other Commonwealth agencies and

the States and Territories and with advice from a high

level steering committee. 

Indicative timeframes – to be initiated in 1998/99.
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Providing community access to
inventory information

Improving the understanding of the contribution of different

greenhouse sources and sinks to Australia’s net greenhouse

gas emissions will assist in promoting community action on

greenhouse. This improved understanding will be helped by

developing user friendly and readily accessible national and

State and Territory greenhouse gas inventories.

Existing measures

P u bl i c at io n  o f  i n ve n to ry  t re nd s  a nd

us e  o f  t he  Int e r n e t

The NGGI includes a widely distributed summary of trends.

Detailed documentation is made available on the Internet.

Additional measures

1 . 6 B ui l d i ng  c om mu ni t y

un der s ta n din g o f  i nve n to ry

i n f o rm a t i o n

Subsidiary information derived from the NGGI will b e

prepared and regularly updated to inform policy makers,

stakeholders and the community. This will include

greenhouse emissions by end-use and by specific industry/

activity; the major factors influencing greenhouse emissions

or absorption; and greenhouse gases embodied in

internationally traded commodities. 

The NGGI will be made more user friendly by:

● developing an electronic public interface application to

disseminate NGGI information to the wider community

(see measure 2.10);

● publishing a ‘popular’ version of the inventory, and

information sheets, highlights and key features

documents;

● regularly updating and publishing a trends document

which describes emission patterns in terms of the

contributions made by different sectors and 

individual gases;

● preparation of a cross sectoral analysis of emissions;

● publishing a worked example booklet to illustrate how

to prepare an inventory for specific operations;

● publishing emission factors contained in the inventory;

● establishing mechanisms for liaison with users to

provide opportunities for regular dialogue and feedback

(e.g. conducting periodic users’ surveys and/or users’

workshops to identify whether the range of NGGI-

related information is meeting needs and to identify

areas for improvement).

Responsibilities – to be pursued by the AGO under the

auspices of the NGGIC. 

Indicative timeframes – action from 1998/99.



Projecting future emissions 

Emissions projections play an important role in identifying

the need for, and the likely effectiveness of, greenhouse

response measures. They are critical to the ongoing

monitoring, review and further development of the 

National Greenhouse Strategy and are one of the reporting

requirements established by the FCCC and the 

Kyoto Protocol.

The development of emissions projections across a wide

range of sectors involves considerable uncertainty. While this

is well-recognised, it is nonetheless important to invest in

improved methods to project future emissions levels.

Existing measures

E mi s s i on s  p ro j e c t i o n s

Considerable work has been undertaken to develop and

improve projections of national greenhouse gas emissions.

The Commonwealth Government has established emissions

projection working groups to facilitate this work.

Additional measures

1 . 7 Em is s i on s  p ro j e c t i o n s

An ad hoc Commonwealth, State and Territory working

group will coordinate the preparation of greenhouse gas

emission projections to meet international reporting

requirements and to inform domestic policy development. 

The Commonwealth will maintain expert emissions

projections working groups and will access specialist advice

from government, private research organisations and

industry, taking into account detailed State, Territory and

regional information. Activity will include continuing

development of analytical tools, methodologies and data

required to prepare sound projections of future levels of

national emissions of greenhouse gases.

The expert groups will also assess and monitor the accuracy

of emissions projections by comparing actual emissions (as

indicated by the NGGI) with previous projections. This

monitoring process will be used to identify necessary

modifications to projections methods in order to improve

the accuracy of projections.

Responsibilities – to be led by the AGO working in

conjunction with other Commonwealth agencies and

the States and Territories, and in consultation with

industry and private research organisations.

Indicative timeframes – action is underway and 

will be ongoing.
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Introduction

Scope

This module addresses:

● improving our understanding of climate change through

support for Australian and international scientific

research, reducing the uncertainties in projections of

global and regional climate changes through improved

climate modelling, and developing knowledge about the

potential impacts of climate change, particularly on

Australia and its region, as a basis for developing

adaptation strategies; and

● developing community understanding of climate change

through nationally coordinated information programs,

and the formal education sector.

Targeted information and education programs aimed at

individual, community and industry sector practices are also

contained in various sectoral modules.

Context

Active participation in scientific research into climate change

and an improved understanding of its impacts relative to

Australia is essential to an effective national greenhouse

strategy as well as being a requirement under the FCCC.

This is because Australian research provides a southern

hemisphere focused complement to the primarily northern

hemisphere focused research done elsewhere. Australia has

an important role in contributing to the Intergovernmental

Panel on Climate Change (IPCC) assessments of climate

change which provide the foundation for international and

national climate change policy development including the

development of adaptation strategies at the sectoral level

(see Module 8).

Information and education programs, including those within

all tiers of the formal education system, complement

scientific research and can foster broad community

understanding of climate change issues. This understanding

is a prerequisite for informed community and individual

action to reduce greenhouse gas emissions and adapt to

climate change, as well as building community support for

actions initiated by governments.

Action by Australia

This module outlines action on:

● improving understanding of climate change;

● identifying climate change impacts, to facilitate the

development and implementation of adequate adaptive

response measures;

● communicating climate change to the community.

Understanding and Communicating Climate
Change and Its Impacts2

Module



Improving our understanding 
of climate change

Ongoing investigation is needed to improve scientific

understanding of the climate system and to enhance our

ability to predict the nature, timing and patterns of climatic

changes, and associated climate change impacts.

Involvement in international scientific efforts brings

international expertise to bear on the problems important to

Australia while also ensuring that the Australian perspective,

including the unique aspects of Australia’s climate, is

brought to the international science community. For these

reasons, it is important that Australia continues to support

international climate change research and related activities.

Existing measures

I n t e r n at i on a l  a s s e ssm en ts  

Australian experts have made a major contribution to the

improved understanding of the science of climate change

through the World Climate Research Programme (WCRP)

and the International Geosphere Biosphere Programme

(IGBP). They have also contributed substantially to the

ongoing assessments of the state of knowledge of climate

change through the IPCC.

N at io n al  g re enh ou s e  re s e a rc h

The National Greenhouse Research Program (NGRP) on

climate change, funded by the Commonwealth Government

with some State support, commenced in 1989. The main

focus of the NGRP is the support of research to deliver

understanding of regional climate change; monitoring of the

climate system to identify specific regional characteristics;

establishing and maintaining sea-level monitoring stations;

and examining the response of vegetation to climate change.

The CSIRO conducts significant research on climate change

beyond the scope of the NGRP through its climate change

research program. This research includes monitoring and

understanding the changing chemical composition of the

atmosphere, investigating processes that control sources and

sinks of greenhouse gases, the oceans role in climate change,

the dynamics of the climate system and advanced modelling

relating to predictions of climate change and variability.

CSIRO also investigates the impacts of climate change. 

The Bureau of Meteorology maintains the official nationwide

climate observing networks for the monitoring of climate

and the detection of possible climate change. The Bureau of

Meteorology Research Centre is carrying out an extensive

program of climate research including greenhouse

modelling. Universities and Cooperative Research Centres

also contribute to the overall national research effort. 

The Commonwealth Government has established the

Greenhouse Science Advisory Committee to provide

independent advice on greenhouse science issues.

R e s e a rc h  by  S ta te s/ Te rr i t o r i e s

A number of jurisdictions have funded studies of climate

change and its impacts specific to them. Studies have

included coastal vulnerability assessments, socio-economic

impacts for key regions and the development of improved

scenarios of climate change for the specific State/Territory.

Additional measures

2 . 1 In ve st i ga t io n  o f  c l im a te  sy st em s

Support will be continued for research investigating the

fundamental biogeochemical and physical processes that

operate within the climate system. This includes particularly

those processes which play a major role in Australia’s climate

and how these processes may be altered as a result of human

activity, including the identification of opportunities to

sequester carbon.

Responsibilities – research to be undertaken by the

Bureau of Meteorology, CSIRO, cooperative research

centres and tertiary education institutes.

Indicative timeframe – to be pursued through

ongoing action.

2 . 2 I m p ro v ing  c l i ma te  c h ang e

m o d e l s

Development and refinement of climate change models as

the tools used to determine the regional patterns, timing and

magnitude of climate change will be continued.

Responsibilities – the Bureau of Meteorology and

CSIRO with the support of the Commonwealth

Government through the Australian Greenhouse 

Office (AGO).

Indicative timeframe – to be pursued through

ongoing action.

2 . 3 De t ec t i n g  reg i on al  c l im ate

c h a n g e

A coordinated national plan will be developed and

implementation to enhance monitoring and assessment of

the regional oceans, atmosphere and biosphere to enable

detection of regional climate changes, and to provide an

improved basis for developing and evaluating predictions. 

This national plan should link to relevant international

programs such as the Global Climate Observing System,

Global Ocean Observing System and Global Terrestrial

Observing System.
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Responsibilities – to be pursued by the AGO, the

Bureau of Meteorology, CSIRO and other relevant

institutions including the National Tidal Facility,

universities and relevant scientific committees through

the Learned Academies. Consultation to occur with

State and Territory Governments.

Indicative timeframe – implementation to commence

by mid 1999.

2 . 4 R ev i e w  o f  A u st ra l i an  c l i m at e

cha n ge  re s e a rc h

Australia’s climate change research activities will be reviewed

periodically to ensure that these activities contribute

effectively to Australia’s greenhouse response.

Responsibilities – reviews to be the responsibility of the

Commonwealth Government, primarily through the

AGO, in consultation with States and Territories,

research bodies, relevant existing climate research

coordination and review mechanisms and key

stakeholders.

Indicative timeframe – reviews to occur three-yearly or

immediately preceding any major review of the National

Greenhouse Strategy. First review to commence by the

end of 1999.

2 . 5 S u p p o r t  f o r  i n te r n a t i o n a l

c l ima t e  ch a ng e  sc i e nc e  ac t iv i t y

Support will continue to be provided to Australian scientists

playing a significant role in key international assessments of

climate change science, especially the Intergovernmental

Panel on Climate Change, and to assist their collaboration in

international research programs and internationally

coordinated activities such as the International Geosphere-

Biosphere Programme, the World Climate Research

Programme and the underpinning Global Climate

Observing System.

Responsibilities – to be pursued by the Commonwealth

Government through the AGO, the Bureau of

Meteorology, CSIRO and other relevant organisations.

Indicative timeframe – to be pursued through

ongoing action.

Identifying climate change impacts 

While knowledge of the likely nature, patterns and timing of

climate change is fundamental, it is an understanding of the

potential impacts of climate change on natural, economic

and social systems which is particularly important for

decision-makers in both the public and private sectors. An

understanding of these potential impacts is also necessary for

making informed decisions about the development of

strategies to adapt to climate change (see Module 8).

Reflecting the partnership approach of the National

Greenhouse Strategy, there is a need to encourage increased

involvement by the private sector to support activities to

improve understanding of climate change and its impacts in

relevant areas.

Existing measures

I n ve st i ga t io n  of  p o te nt i al  c l i m at e

c h an g e i m pa ct s

Australian experts are actively involved in a wide range of

climate change impact studies based on scenarios of future

climate and covering agriculture, forests, natural ecosystems,

extreme weather, hydrology and water resources, coastlines

and human health.

Additional measures

2 . 6 Na t io n a l  f or um  to  e st a b l i s h

i n f o r ma t io n  n e ed s  a nd  pr i or i t i e s

A national forum/conference will be conducted to assist in

establishing scientific and other information needs and

priorities in relation to the impacts of climate change. The

forum, involving relevant policy/decision makers from the

government, private sector, public interests and the scientific

community will address climate change impacts across a

wide spectrum of sectors/issues and identify priority areas.

Responsibilities – forum to be conducted under the

auspices of the AGO in consultation with the Bureau of

Meteorology and State, Territory and Local

Governments.

Indicative timeframe – forum to be conducted during

1998/99.
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2 . 7 Na t i o na l  prog ra m  o f  i m pac t s

a s s e s s m e n t

Institutional arrangements will be established to ensure

climate change impacts assessment in Australia is

appropriately coordinated; is closely linked to policy needs

including promoting an understanding of the costs of

climate change impacts and the need for adaptation

strategies (see Module 8); and takes into account existing

strategies to deal with climate variability, other drivers of

change such as land use, population change and socio-

economic changes. This work will directly build on the

outcomes of the National Forum (measure 2.6). Attention

will be paid to:

● further identifying research needs and priorities in

relation to climate change impacts from both a sectoral

and regional perspective;

● implementing an integrated approach to the assessment

of climate change impacts (and possible adaptation

strategies) for priority areas including:

– a gri c u l tu re (e.g. establish thresholds of phys i o l ogi c a l

ch a n ge, iden tify practical re s ponse acti ons for breed i n g,

w a ter managem ent and opportu n i ties for new crops); 

– management of forests and other woody vegetation

(e.g. identify impacts on species selection of forest

trees in managed forests and plantations); 

– human health (e.g. identify adverse impacts on health

and changes in the distribution of vector borne

diseases); 

– biodiversity (e.g. identify impacts on habitat

boundaries and species distributions and

implications for land management including the

design of reserves and protected lands); 

– coastal planning (e.g. establish vulnerability

assessment methods and response mechanisms for

diverse coastal environments, socio-economic

systems and cultural contexts); 

– water resources; and

– integrated environmental and socio-economic

assessments of climate change impacts for key regions

in Australia (e.g. Murray-Darling Basin). 

● coordinating the development of a national toolkit of

models to promote streamlined and effective impacts

research and assessment using common methodologies;

● developing and implementing a strategy to disseminate

information on the findings of impacts research and

assessment – particularly to those public and private

sector groups/organisations whose activities are likely to

be affected as a consequence of the anticipated impacts

(also see measure 2.10).

Responsibilities – the Commonwealth Government to

play a key role in developing coordinating arrangements.

Support for assessments to be provided by the

Commonwealth Government in collaboration with all

States and Territories. Consultation to occur with

relevant bodies such as CSIRO; Bureau of Meteorology;

Queensland Climate Applications Centre; other

government agencies; Universities; and the Academy of

Science.

Indicative timeframe – to be pursued through ongoing

action from 1998/99.

2 . 8 Pr iv at e  se cto r  su p po rt  fo r

c l im at e  c ha n ge  re s e a rc h

Mechanisms for obtaining increased private sector support

for the program of research into climate change science (and

research into climate change impacts, adaptation and other

response measures) will be investigated and established.

Responsibilities – to be pursued by the Commonwealth

Government in collaboration with business/industry.

Indicative timeframe – to be pursued from 1998/99.
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Climate change communication
and education

The effectiveness of government information programs can

be optimised by ensuring they are: 

● based on surveys of community attitudes and behaviour;

● targeted;

● where appropriate, coordinated between governments;

and

● rely on use of existing materials, programs and

organisational structures to avoid duplication.

Community understanding and action will be supported and

sustained by providing information on Australia’s

performance including greenhouse gas emissions and

progress with implementation of the National Greenhouse

Strategy.

Government formal education activities will be strategically

developed, based on the relevant national, State and

Territory school curricula, and coordinated to avoid

duplication.

Existing measures

C om mu ni t y  i nf o rm a t i o n

Information material has been produced and continues to

be available for use by target audiences. Noteworthy among

this material are published guides for households and the

business sector on the contributions they make to

greenhouse emissions and the opportunities available to

them to reduce emissions. A number of publications

explaining climate change science for use by schools and 

the general public have also been produced.

F o r m al  e du ca t io n  

A variety of materials focusing on climate change issues have

been produced for use within schools. However, with the

advances in climate change science, and the fragmented

nature of the preparation of materials, there is need for a

review of climate change materials and activities, and the

State and Territory curriculum structures, to evaluate

opportunities for the better delivery of climate change

information and education in schools.

Additional measures

2 . 9 G re e nh ou se  co mm un i ca t i o ns

s t r a t e g y

A greenhouse communications strategy will be developed to

raise community awareness of the National Greenhouse

Strategy and to provide a coordinated national approach to

the ongoing community information programs on

greenhouse issues. The aims of the communications strategy

and ongoing coordinated national communication efforts

will be to reduce duplication within and across governments;

to strengthen the linkages between programs; and to enhance

the effectiveness and efficiency of delivery of greenhouse

community information and education by all spheres of

government – including improved marketing of existing

information products; and encouraging community action.

Specific issues to be addressed by the communications

strategy include:

● evaluation of the effectiveness of existing greenhouse

information programs and examination of mechanisms

for ongoing monitoring of their effectiveness;

● regular assessment of community attitudes, level of

understanding and behavioural responses to climate

change issues;

● identification of community information needs and the

appropriate vehicle(s) for information (e.g. newspapers,

radio/TV and the Internet) and associated materials and

programs;

● identification of target audiences and priority market

segments which should be serviced through the

provision of specific materials and promotional

campaigns;

● identification of opportunities for

promotional/communications partnerships with local

government, industry peak bodies, community

networks, and peak community organisations and other

appropriate bodies;

● assessment of the need for development of community

information programs with national application;

● assessment of the need for intergovernmental

mechanisms to provide ongoing coordination of

greenhouse community information programs.

Development and review of the communications strategy

will be a nationally coordinated initiative, closely integrated

with the implementation of the National Greenhouse

Strategy.

Responsibilities – to be pursued by the Commonwealth,

all States and Territories, and the Australian Local

Government Association. Consultation to occur with

local governments, industries and industry peak bodies,

scientific institutions, and peak community

organisations.

Indicative timeframe – to be initiated from 1998/99.
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2 . 1 0 Na t io n al  g re e nh ou se  

i n f o rm at i o n  s er v i c e

A national greenhouse information service will be

established providing broad community access to regular,

authoritative and transparent bulletins/reports on the

following issues:

● initiatives in the National Greenhouse Strategy

and reports on progress with implementation of

the measures;

● status of greenhouse related climate and atmospheric

monitoring and climate change detection;

● Australia’s greenhouse gas emission performance,

highlighting the links between activities and 

greenhouse outcomes:

– in accordance with the greenhouse communications

strategy (measure 2.9) and linked to information

under the National Greenhouse Gas Inventory

(measure 1.6), targeted materials will be prepared to

provide key sectors and groups with information on

their current greenhouse performance including

consumption and activity patterns and the

greenhouse gas emission factors related to them;

● key developments in greenhouse science (e.g. reports 

by the Intergovernmental Panel on Climate Change

and CSIRO);

● survey reports on community activities and attitudes 

to greenhouse;

● research on regional climate change impacts and

adaptation strategies;

● key international developments in greenhouse policy;

● Australia’s national reports submitted under the FCCC;

● information about initiatives being undertaken across

the community.

This information would be accessible to the Australian

community through a suitable Internet site with links to

sources of material by collaborating institutions. There

would also be regularly updated hard copy reports on

various issues, possibly in the format of a regularly published

greenhouse newsletter or magazine. The particular

information needs of different groups will also be catered for

as required, through the provision of targeted information

and communications programs.

Responsibilities – to be pursued by the Commonwealth

Government primarily through the AGO with the

Bureau of Meteorology and CSIRO, and in collaboration

with all States and Territories and the Australian Local

Government Association.

Indicative timeframe – arrangements to be determined

by end 1998/99.

2 . 1 1 Sc ho ol - b as ed  gre e n h o u s e

e d u c a t i o n

A review of relevant national and State and Territory

primary and secondary school curricula and the relevant

components of tertiary teacher training courses will be

conducted in order to: 

● identify where greenhouse education fits within all State

and Territory curriculum structures, and relevant cross-

curricula greenhouse education opportunities;

● assess the adequacy of existing greenhouse information

and education programs;

● identify best-practice programs whether in schools,

teacher training institutions or by other providers

of curricula;

● identify and evaluate further opportunities for the

delivery of climate change information and education in

schools and improving learning outcomes and

environmental competencies.

In light of the outcomes of the review:

● greenhouse issues will be included, as necessary, as part

of teacher training and in-service professional

development for teachers;

● a program will be established to build on existing

material and, where necessary, develop new or improved

curriculum resources including printed materials,

teaching strategies, teaching aids and equipment suitable

for classroom use for schools, tertiary courses and for

in-service training for teachers across Australia.

Identified best practice programs will be promoted as

the basis for training, professional development and the

development of curriculum materials.

Responsibilities – to be considered by the

Commonwealth and all State and Territories through the

Ministerial Council for Education Employment Training

and Youth Affairs (MCEETYA) in conjunction with

ANZECC. Actions resulting from the review to be

pursued, as appropriate, by State and Territory

Government and non-government education

authorities, curriculum and training authorities, higher

education institutions and professional teaching

associations in partnership with national and state

professional teaching associations.

Indicative timeframe – review to be completed during

1998/99, with action responding to the findings of the

review to be implemented from 1999/00.
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2 . 1 2 Tra in in g  f o r  k ey

p ro f e s s i o n s / o c c u p a t i o n s

Relevant tertiary curricula and training resources related to

vocational training (TAFE and industry training programs)

and professional training (e.g. engineering, planning,

architecture, agricultural science) will be reviewed, either

separately or as part of ongoing curricular examination, and

opportunities identified to augment existing course

structures and materials so as to:

● enhance consideration of greenhouse implications of

various activities;

● exploit opportunities for new avenues of activity/work

relating to greenhouse.

Responsibilities – to be pursued by the Commonwealth

and all States and Territories through MCEETYA, 

TAFE systems, the Australian National Training

Authority, industry training boards, higher education

institutions, industry and professional associations.

Indicative Timeframe – review to be completed by end

1999/00.
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Introduction

Scope

This module addresses the development of partnerships

between all spheres of government, industry and the

community to achieve the goals of the National Greenhouse

Strategy. Reflecting the nature of the Strategy as endorsed by

governments, this module includes governments leading by

example in greenhouse abatement action. International

partnerships which can provide a cost effective addition to

domestic mitigation activities, particularly those provided

for by the Kyoto Protocol, are also addressed. The module

also includes a measure on a possible domestic emissions

trading system for Australia.

Context

An effective National Greenhouse Strategy requires the active

cooperation of all sectors of industry and the whole of the

Australian community. Such cooperation can be fostered

through partnerships between governments, industry, non-

government organisations and the community. The

importance of the partnership-based approach is reflected

in the measures in this mo dule.

Action by Australia

This module outlines action on:

● governments leading by example;

● working with the private sector;

● fostering community engagement;

● promoting international partnerships; and

● emissions trading.

Governments leading by example 

It is important that governments demonstrate their

commitment to the national par tnership for greenhouse

action in showing the way with action to reduce the

greenhouse gas emissions associated with their own

operations.

Existing measures

E n e r g y  ef f i c i enc y  o f  g ov e r n m e n t

o p e r a t i o n s

The Commonwealth Government has made a strong

commitment to lead by example in ensuring that its own

procurement and operations maximise energy efficiency.

A key aspect of the Commonwealth approach is that heads 

of departments and agencies are held responsible to their

Ministers for energy performance. New energy intensity

targets and a simplified monitoring and reporting

mechanism have been introduced. 

State and Territory Governments are also implementing

action to reduce their consumption of energy. For example,

South Australia has established an Energy Action initiative,

in which public sector agencies improve the management of

their energy use to achieve greenhouse gas targets. A pilot to

the program achieved a measured reduction of 17% in

general power and lighting use.

A ct i on  by  l oc a l  g ov e r n m e n t

A number of local councils are undertaking greenhouse

issues in the preparation and implementation of

environment management plans, local conservation

strategies, in Local Agenda 21 processes and their council

policies.

For example, Leichhardt City Council is applying energy

efficiency standards to all new homes and major renovations.

Also, Manningham City Council has appointed a

Greenhouse Officer, whose salary has already been

substantially offset by the $35,000 per annum that the

Council has saved as a result of energy efficiency actions

undertaken by the officer.

Partnerships for Greenhouse Action:
Governments, Industry and the Community3

Module



During 1997/98, a pilot Cities for Climate Protection (CCP)

program operated in Australia. This program facilitates local

government action to reduce greenhouse gas emissions in

their own operations and those of their community.

Thirty Councils joined CCP.

The NSW Energy Smart Homes Program provides to

targeted councils a ‘turn key’ policy package, including

training, information, resource material, media coverage and

private industry involvement and support.

Additional measures

3 . 1 R ed u c ing  gre en h ou se  em i ss i o ns

f rom  go v e rn me nt  op e ra t i o ns

Governments will reduce greenhouse emissions from their

operations by:

● developing an inventory of greenhouse emissions;

● developing and implementing an action plan to reduce

emissions;

● arranging for independent verification of performance

under the action plan;

● regularly monitoring and publicly reporting on

performance.

The objective is to improve energy efficiency and reduce the

greenhouse emissions associated with government buildings,

new facilities, equipment and materials, vehicles and other

transport uses. Governments will take action possibly

including the following:

● the setting of mandatory targets for government

agencies;

● use of energy performance contracting (which enable

energy efficiency capital improvements to be funded and

paid back through consequent guaranteed savings in

energy costs) within the public sector. This will involve

providing guidelines and supporting information to

public sector agencies and identifying and removing any

potential barriers to energy performance contracts with

third parties;

● development of minimum energy p erformance

standards for new and refurbished government

buildings, appliances and equipment;

● introduction of a requirement for utilisation of solar

and other renewable energy technologies where relevant

and cost effective;

● government purchasing guidelines to incorporate energy

efficiency objectives and standards which take account

of operating energy costs as well as capital 

cost for assessment and selection of tendered goods 

and services;

● consideration of environmental issues including fuel

economy and greenhouse emissions when deciding

which vehicles to purchase or lease for their fleets

(including public transport vehicles), while recognising

the current policy of purchasing Australian-made

vehicles where applicable (also see measure 5.10);

● introduction of changes to government salary

packages to give the option of cashing out the value 

of a car and petrol;

● encouragement of development and commercialisation

of new technologies which could result in significant

improvements in fuel economy (such as direct fuel

injection motors, use of lightweight metals, fuel

switching or hybrid vehicles) by supporting trials in

government fleets of new technologies which potentially

are commercially viable.

Responsibilities – to be pursued through independent

action by the Commonwealth, ACT, Queensland, NSW

and SA. Elements of the measure to be pursued by

WA, Tasmania, Victoria and NT. To avoid duplication

of effort and facilitate the exchange of information and

expertise between governments, ANZMEC will provide

a mechanism for intergovernmental liaison and

coordination where appropriate.

Indicative timeframe – ongoing action from 1998/99.

3 . 2  I n te gr a te d  p o l i c y  rev ie w a n d

d e v e l o p m e n t

Governments will incorporate greenhouse issues in planning

and decision making, including:

● utilising, where feasible, a life cycle approach to

decisions concerning development projects, particularly

where the project is long term or involves high

environmental risk;

● assessing the application of policy instruments for

integrated decision making, including the cost-

effectiveness, feasibility and likely operation in practice

of market-oriented mechanisms;

● adopting an integrated approach including greenhouse

assessment in sectoral review activities;

● improved analysis and modelling tools which consider

economic, social and environmental impacts/outcomes.

Responsibilities – to be pursued by the Commonwealth

and all States and Territories.

Indicative timeframe – ongoing from 1998/99.
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3 . 3 E n v i ro nm en ta l  imp a ct

a s s e s s m e n t

Governments will ensure that significant potential

greenhouse gas emissions emitted from proposed projects

are adequately addressed through their environmental

impact assessment processes. This will include recognition of

greenhouse as an environmental factor for this purpose.

Responsibilities – to be pursued by all jurisdictions .

Indicative timeframe – EIA processes to be reviewed

and amended as appropriate by end 1998/99.

3 . 4 Lo c a l  go v er n me nt  an d

g re e n h o u s e

The Cities for Climate Protection™ Australia (CCP)

program provides a strategic framework for action on

greenhouse by local government. Cities for Climate

Protection™ Australia is an International Council for Local

Environmental Initiatives (ICLEI) program in collaboration

with the Australian Greenhouse Office. The CCP™ Australia

program will assist local councils to quantify their

greenhouse emissions and then develop local government

and community wide action plans. 

Participation in the CCP™ will involve achieving five key

milestones:

● compilation of an emissions inventory and forecast for

the council and the community;

● establishing an emissions reduction target;

● developing a local action plan;

● implementing policies and measures;

● monitoring and reporting.

Local Greenhouse Action Modules will be developed to

enable councils to quickly pick up the most effective

initiatives to reduce local greenhouse emissions. Such

initiatives could include: actions promoting energy efficiency

in buildings; identification and removal of barriers to energy

performance contracts with third par ties; alternative energy

generation; efficient vehicle fleet management; waste

management and methane capture; protection and

enhancement of greenhouse sinks; policies for sustainable

land management; measures regarding urban planning 

and building design; and appropriate information resources

and training.

The Australian Local Government Association, local

government bodies and other greenhouse service providers

to local government will be invited to advise on the strategic

direction of the CCP™ Australia program and the Local

Greenhouse Action Modules.

The CCP™ Australia program will actively encourage

partnerships between local governments and industry and

communities at the local level and at program level with

programs such as Greenhouse Challenge, Household

Greenhouse Action, Bush for Greenhouse and State and

Territory Government programs.

Responsibilities –to be pursued by the AGO in

consultation with major stakeholders.

Indicative timeframe – to commence 1998/99.

P a r t n e r s h i p s  f o r  G r e e n h o u s e  A c t i o n :  G o v e r n m e n t s ,  I n d u s t r y  a n d  t h e  C o m m u n i t y
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Working with the private sector

The engagement of industry through partnerships is a vital

component of the National Greenhouse Strategy. Programs

fostering a dialogue between government and industry, and

industry and the community, will be encouraged.

Cooperative approaches involving all spheres of government,

industry, business and the wider community can take many

forms and need to be tailored to reflect the circumstances,

needs and capacities of the parties to the partnership.

Existing measures

G re e nh ou se  C ha l l en g e p ro g r a m

The Greenhouse Challenge is a program of cooperative

agreements between industry and government whereby

companies undertake action to abate their greenhouse gas

emissions through energy efficiency and other measures. The

program includes regular monitoring and public reporting

and independent verification. The program commenced in

1995. In November 1997 the Commonwealth Government

doubled the budget for the program. Total funding between

1995 and 2003 is $36 million.

At June 1998, more than 265 Australian enterprises had

joined the Greenhouse Challenge, and 106 companies and

industry associations had finalised agreements. These

agreements cover industries which contribute more than

45% of Australia’s total emissions from the resource, mining,

manufacturing, transport and services sectors and more than

90% of emissions from the electricity generation sector.

Actions to be implemented through the agreements are

estimated to reduce aggregate greenhouse gas emissions by

over 21 million tonnes of CO2 equivalent in the year 2000

compared with the level they would otherwise have reached.

Company actions range across energy and process efficiency,

major research and development projects, reducing landfill

waste, tree planting, renewable energy and fuel switching.

S ta te - bas e d  c oo per at i v e  p ro g r a m s

A number of states are pursuing cooperative approaches to

energy efficiency and greenhouse gas emissions reduction by

industry. For example, in NSW the Sustainable Energy

Development Authority (SEDA) is implementing industry

and commercial cooperative agreements to promote energy

efficiency, renewables and cogeneration. In Victoria the

Energy Smart Business Program involves a corporate

commitment program providing acknowledgments and

rewards to participants.

Additional measures

3 . 5 Ex te ns i on  an d  e x p an s i o n o f  t he

G reen h ou se  Ch a ll e n ge  p ro g r a m

The Greenhouse Challenge program will be expanded to

increase the number of large and medium size companies

involved in the program, and extended to engage small

businesses through an innovative Greenhouse Allies

program.

Responsibilities – to be pursued by the Greenhouse

Challenge Office in consultation with relevant industries

and key stakeholders.

Indicative timeframe – the number of large and

medium size companies participating in the program

will be expanded to 500 by the year 2000, and 1,000 by

the year 2005.
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Fostering community engagement 

Active engagement of the broader community is essential to

the success of the National Greenhouse Strategy. Community

involvement will underpin the success of greenhouse

response action and will be integral to many measures in the

National Greenhouse Strategy. Targeted information

programs are an important means of encouraging

individuals, industry groups and communities to contribute

to achieving greenhouse emission reductions. Governments

and industry can also support community initiatives to

address greenhouse objectives at a local le vel.

Existing measures

L o ca l  go ve r nm e nt  in i t i a t iv e s

Local councils are often the first point of contact for

community groups and individuals requiring advice and

information, and they play an important educative role in

promoting environmentally sound practices in the

community. Many councils provide in-kind support,

materials, specialist equipment and/or offer grants to

community groups. Local councils also are increasingly

becoming involved in guiding local industry towards

sustainability through community programs.

B u s h c a re  and  L an dc a re

Bushcare and the National Landcare Program support

community revegetation and sustainable management

activities which contribute to enhancing Australia’s carbon

sink capacity and reducing emissions (also see Module 6).

G re e n f l e e t

Greenfleet is a Victorian initiative under which motorists pay

a voluntary annual subscription to fund the planting of trees

to offset the carbon dioxide from their motor vehicle use.

Each subscription funds the planting of seven fast growing

trees. Expansion of the scheme to other states is under

consideration.

Wa st e  ma n ag e me n t

Most States and Territories have waste management

strategies which contribute significantly to the reduction of

greenhouse gas emissions – both by reductions in the

amount of embodied energy sacrificed through waste and

reductions in the level of organic waste in landfills.

Engagement of the community in reducing waste and

recycling is a central element of the strategies. Further

information relating to waste management action is

presented in Module 7.

Co ns um er  pu rc h a s i n g

Through the purchase of products and services, individuals

have a key role to play in reducing greenhouse gas emissions.

Governments support informed consumer choice through

energy efficiency labelling and rating schemes (see measure

4.10), and fuel efficiency labelling for motor vehicles will

now be introduced (see measure 5.10).

Additional measures

3 . 6 P a r t n ers h ip s  wit h  c o mm un it y

a ct i o n  p ro g r a m s

Review community action programs which address issues

complementary to the climate change agenda, e.g. National

Landcare Program, Bushcare, Green Corps:

● to identify those groups in which it would be

appropriate to encourage a greater level of knowledge

about climate change; and 

● to identify and evaluate opportunities within the

programs for increasing the delivery of climate change

information and education. Case studies of methods o f

increasing awareness will be documented.

Following the review, processes will be negotiated and

established to ensure that climate change information is

included into these programs. This may be in the form of

new or improved printed materials, workshops for staff,

workshops for client groups or other appropriate linkages.

Responsibilities – to be pursued through independent

action by the Commonwealth and all States and

Territories in consultation with local governments,

relevant industry and key stakeholders.

Indicative timeframe – examination of programs to be

completed and necessary changes introduced from

1999/00.

3 . 7 Ho us eh ol d  Gree nh ou se  Ac t i on

The Household Greenhouse Action program aims to

maximise the reduction of greenhouse gas emissions in the

residential sector through the development of integrated,

consistent and effective strategies. The establishment of a

Household Greenhouse Action Network will bring together

representatives from community, industry, professional

associations and all levels of government to foster

participation, build relationships and promote the program

to potential project partners within their respective sectors.

P a r t n e r s h i p s  f o r  G r e e n h o u s e  A c t i o n :  G o v e r n m e n t s ,  I n d u s t r y  a n d  t h e  C o m m u n i t y



Initial projects will focus on stationary energy specifically

addressing:

● product design;

● use and management;

● installation;

● affordability; and

● availability and marketing.

Expansion of the program into the areas of transport, waste,

renewable energy and sinks is under consideration.

The program will enhance links between various programs

and measures such as; Energy Efficiency Standards for

Residential and Commercial Buildings (measure 4.9), Cities

for Climate Protection (measure 3.4), the Environment

Strategy for the Motor Vehicle Industry (measure 5.10) and

Greenhouse Challenge (measure 3.5).

Responsibilities – to be administered by the AGO. The

Household Greenhouse Action Network will inform the

development and implementation of the program and

foster participation across all sectors in consultation

with States and Territories.

Indicative timeframe – to commence in 1998/99.

Promoting international partnerships

International partnerships are an important part of the

National Greenhouse Strategy, providing a cost effective

addition to Australia’s domestic mitigation activities.

The Kyoto Protocol, negotiated in December 1997, has

significantly advanced the scope for joint cooperative

activities by introducing a Clean Development Mechanism to

recognise developing/industrialised country cooperation in

reducing greenhouse gas emissions. The Protocol also

provides for Joint Implementation involving cooperation

between industrialised countries for the purpose of meeting

target commitments.

Existing measures

A u s A I D

Australia’s overseas aid program is funding programs and

projects that help to abate greenhouse gas emissions and

facilitate adaptation to climate change, while simultaneously

assisting developing countries to reduce poverty. At

November 1997, these programs and projects had a total

value of approximately $154 million. They include

contributions to the climate change activities implemented

by the Global Environment Facility (GEF) and support for a

wide range of projects for better environmental management

in sectors such as energy, forests, and land resources.

I n t e r nat io n a l  Gree n ho u se  P ar t n e r s h i p s

P ro g r a m

Australia has established an International Greenhouse

Partnerships Program, developed through a joint

industry/government taskforce, with objectives to:

● facilitate agreement on international arrangements for

Joint Implementation and the Clean Development

Mechanism;

● facilitate cost effective greenhouse gas emissions

abatement projects, especially in the Asia-Pacific region;

● enhance Australia’s trade and investment links in

environmental technology and service areas;

● facilitate cooperation with developing countries and

economies in transition to address climate change;

● encourage investment in capital, technologies and

know-how in cooperating countries; and

● facilitate cooperation between Australia and other

industrialised countries.

3 6
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A U S T E N E R G Y

The Australian Energy Systems Exporters Group Ltd.

(AUSTENERGY) is a joint initiative of the Australian

Government and industry and is a vehicle for channelling

Australian expertise in clean energy systems to

international markets.

I n t e r nat ion a l  C e nt re  fo r  A p pl i ca t i on

of  So l ar  E ne r gy  (CA S E)

CASE is a joint initiative of the Western Australian and

Commonwealth Governments under the patronage of the

United Nations Industrial Development Organisation

(UNIDO). It promotes and facilitates the sustainable

application of solar and renewable energy in 

developing countries.

P rog r ams  re lat i ng  to  co a l  t ec hn ol o gy

a n d t r a i n in g

The Commonwealth Government, in cooperation with coal

and energy supply industries, has used its coal export

facilitation activities to support the transfer of technical skills

and technology to improve the greenhouse performance of

coal use in developing countries. Activities include:

● training programs and workshops on the clean and

efficient use of coal. The workshops are aimed at

addressing the broad range of technical and managerial

skills needed to use coal efficiently and cleanly;

● various demonstration projects including a power

station improvement study in China and elsewhere. 

The study will demonstrate how the greenhouse

performance of similar power stations can be improved.

Additional measures

3 . 8 P rom ot i ng  int er n a t i o n a l

g re e nh ou se  pa r t n e r s h i p s

The International Greenhouse Partnerships Office will

promote participation by Australian industry in Joint

Implementation and Clean Development Mechanism (and

the pilot phase of Activities Implemented Jointly). The Office

will focus its activities in the Asia Pacific and Eastern

European countries. The emphasis will be on facilitating

agreement on international arrangements for these

mechanisms, implementing projects that contribute to real

and measurable greenhouse gas reductions, and capacity

building and institutional strengthening within project host

countries for the estimation, monitoring and verification of

greenhouse gas reductions.

The Commonwealth Government has provided $6 million

over three years to facilitate the establishment of

commercially-driven projects. This assistance is to help cover

the additional transaction costs incurred by business in

undertaking such projects and reduce the risks associated

with entering new markets. Industry involvement in

International Greenhouse Partnerships will also be promoted

through workshops, and business introductions through

missions where possible.

Responsibilities – to be pursued by through the

International Greenhouse Partnerships Office. 

Indicative timeframe – The International Greenhouse

Partnerships Office is to continue operating under

current arrangements to 2000/01. 

P a r t n e r s h i p s  f o r  G r e e n h o u s e  A c t i o n :  G o v e r n m e n t s ,  I n d u s t r y  a n d  t h e  C o m m u n i t y



Emissions trading

Emissions trading between countries is provided for in the

Kyoto Protocol because it offers the possibility for a more

cost-effective and flexible international greenhouse response. 

The possibility of a domestic emission trading scheme is

attracting considerable interest, and a number of relevant

private sector initiatives have commenced. More broadly, the

Industry Commission is investigating the issues associated

with a domestic emission trading scheme, and the House of

Representatives Standing Committee on Environment,

Recreation and the Arts is carrying out an inquiry into

regulatory arrangements for trading in greenhouse gas

emissions.

Additional measures

3 . 9 Emi s s ion s  t r a d in g

Assess options for establishing an emissions t rading system

in Australia with a view to deciding on responsibilities and

timeframe for a scheme. The integration of the system with

an eventual international emissions trading system is to be

allowed for.

Note – to take advantage of the considerable investments in

vegetation and forestry made by the Government (Natural

Heritage Trust, Bush For Greenhouse and Plantations for

Australia: the 2020 Vision) and to enhance Australia’s carbon

sink potential, the development of an emissions trading

system will need to consider linking vegetation and forestry

programs through a credit purchasing system.

Responsibilities – to be pursued by the AGO, State and

Territory Governments, in consultation with key

stakeholders and relevant Ministerial Councils. 

Indicative timeframe – ongoing action.
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Introduction

Scope

This module addresses non-transport energy-related

activities including conventional and renewable forms of

energy supply, and energy use by the industrial, commercial

and residential sectors.

Context

In 1996, greenhouse gas emissions from non-transport

energy use were 231.1 Mt (CO2 equivalent) or 55% of

national net greenhouse gas emissions (National Greenhouse

Gas Inventory 1996). Between 1990 and 1996, greenhouse

gas emissions from non-transport energy use increased

by 13%.

Action in the energy sector is identified as a national priority,

essential for achieving the goal of limiting net greenhouse

gas emissions.

Major changes to the electricity supply industry resulting

from micro-economic reforms currently underway

nationally, and in a number of jurisdictions, aim to remove

barriers to competition and introduce a national electricity

market. The Council of Australian Governments (COAG)

also has agreed to the implementation of free and fair trade

in natural gas.

Australia has seen steady growth in the use of natural gas in

the energy sector, for electricity generation and for direct

use. As a result of micro-economic reforms in the electricity

and gas markets, this trend is expected to continue, resulting

in a lowering of the average greenhouse gas intensity

of energy.

In the context of pursuing sustainable energy and energy

market reform, regional differences in the means of

generating electricity are important to consider. In Tasmania,

for example, where hydro-electricity is the predominant

source of power, certain measures in this module will be less

relevant and either not be pursued or will be pursued only in

part in that State. In the case of Western Australia, not only

does it have a small energy market and widely dispersed

energy systems, the State is not interconnected to the

National Electricity Market and has no interstate gas

pipeline. As such, certain measures and timetables in this

module will also be less relevant and may not apply.

The Greenhouse Challenge is a program of cooperative

agreements between industry and government by which

industry commits to identify and implement cost-effective

and innovative approaches to the abatement of greenhouse

gas emissions. Many members of the energy supply

industries and a range of small and large energy users are

involved as program participants. Details relating to the

program are presented in Module 3 (measure 3.5).

Action by Australia

This module outlines action on:

● reducing the greenhouse intensity of energy supply;

● harnessing renewable energy; and

● improving end-use energy efficiency.

Efficient and Sustainable Energy Use 
and Supply4

Module



Reducing the greenhouse intensity of
energy supply

The National Greenhouse Strategy recognises the need for

measures which reduce the greenhouse intensity of

Australia’s energy supply. Opportunities to achieve this need

to be pursued, wherever practicable, by all segments of the

energy industry, including gas suppliers and electricity

generators, retailers and distributors.

Micro-economic reforms and competition policy have the

potential to further improve the economic efficiency of the

energy sector. However, it is important to ensure that these

reforms lead to outcomes consistent with the goals of this

Strategy. An important prerequisite is the monitoring of

market trends and the review, where necessary, of the

operation of the market.

Existing measures

M i c ro - ec on om i c  re f o r m

Electricity supply industry reform measures are being

progressed by the COAG. Progressive restructuring of the

electricity supply industry has been taking place over the 

last decade, leading to the introduction in 1997 of the first

stage of a competitive electricity market in southern and

eastern Australia.

A similar process of reform is taking place in the gas

industry. Australian governments are committed to

enhancing competition in the natural gas sector. Reducing

the cost of gas will increase its competitiveness against other

fossil fuels with higher greenhouse emission intensities.

P er i od ic  rev i e ws o f  n a t ion a l  en e rg y

ma r ke t  t re n d s

As a result of agreement by COAG in 1995/96 to

recommendations of the National Grid Management

Council, the Australian and New Zealand Minerals and

Energy Council (ANZMEC) will conduct a periodic review

of trends in the national energy market against the 

criterion of achieving cost-effective and competitive

delivery of energy services.

Re v ie w o f  t r a nsm i ss io n  a n d

d i s t r i bu t i o n  p r i c in g

A review of transmission and distribution pricing under the

national electricity code is being carried out by the National

Electricity Code Administrator (NECA). The review is

expected to be completed in early 1999.

E n v i ro nm e nt a l  r e g u l a t o ry  c ha n ge s  in

th e  NS W  e l e ct r i c i ty  ind us tr y

Under the NSW Electricity Supply Act 1995, electricity retail

licensees are required to develop greenhouse gas emission

reduction strategy plans, and electricity distributor licensees

are required to investigate demand management options

prior to expanding, or increasing the capacity of their

distribution systems.

N SW e n er gy  p r i c i n g  re g u l a t i o n

The NSW Independent Pricing and Regulatory Tribunal

(IPART), which regulates monopoly electricity services, is

required by legislation to use appropriate pricing policies to

protect the environment. The Tribunal is also required to

have regard to consumer protection, economic efficiency,

financial stability and environmental and other standards.

St ra te g i c  Ind us tr y  R es ear c h

F o u n d a t i o n

The Victorian Government, through the Strategic Industry

Research Foundation, funds research into improving energy

efficiency, and reducing greenhouse gas emissions, in power

generation. Commitments to date include funding for new

technologies for Ceramic Fuel Cells Limited which has

brought the development of ceramic fuel cell technology to

the pre-commercialisation stage.

Additional measures

4 . 1 Ac c e le r at i ng  a nd  mo ni t or i ng

e n e rgy  ma rk e t  r e f o rm

A. Energy market reforms will be expanded and

invigorated to promote the delivery of greenhouse

abatement as well as economic benefits. Specific

measures to be pursued, working with industry and

others, include:

(i) invigorate existing energy market reform processes,

including removal of derogations as quickly as feasible,

efficient and equitable locational signals, unbundling of

transmission charges, pass through of net benefit/cost

embedded projects which deliver network cost

reductions/increases, competitive sourcing of ancillary

services and mutually compatible regulation of gas and

electricity markets;

(ii) expand the focus of the energy reform program to

deliver consistent and compatible national frameworks

for gas and electricity, with efficient new investment

signals, transparent funding of network cross-pricing

subsidies and enhanced upstream competition;

(iii) develop and implement means to identify the

greenhouse emissions intensity of energy sources in

energy market trading pools;

4 2
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(iv) ensure that technical and safety requirements for grid

connection of small scale ele ctricity generation such as

small cogeneration, photovoltaic arrays and wind

turbines are consistent, appropriate and equitable;

(v) ensure that there are no regulatory impediments to

energy service providers delivering a complete energy

service to customers by supplying stand-alone power

systems based on renewable resources, wherever it is

economic to do so;

(vi) identify and address any structural, legislative or

regulatory barriers to cogeneration consistent with the

principle of neutrality of treatment of energy sources;

(vii) identify and address any structural, legislative or

regulatory barriers to renewable energy and energy

efficiency, including removal of legislative barriers to

pricing approaches which encourage energy efficiency

and renewable energy, consistent with efficient

operation of the market.

B. The operation of the competitive energy market will be

monitored and reviewed and its further development

fostered through the following actions:

(i) monitoring operation of the market in relation to

trends in national energy production and use and the

development of an energy services industry to assess its

impact on greenhouse gas emissions. Public assessment

will include publication of a range of indicators and

analysis of trends, which will provide a basis for

reviewing policy, programs and regulation;

(ii) reviewing energy markets to identify and address

structural, market, legislative and regulatory barriers to

sustainable energy supply and demand side options;

(iii) periodic reviews of the operation of the National

Electricity Code and National Gas Access Code to

ensure that they do not present barriers to sustainable

energy supply and demand side options, taking into

account reports of the National Electricity Code

Administrator and any relevant reports by gas

regulatory bodies.

Governments capacity to regulate in relation to greenhouse

outcomes from the energy sector should be maintained

notwithstanding ownership arrangements.

Responsibilities – to be pursued through COAG

processes, through the Greenhouse Energy Group and

the Energy Market Group, through jurisdictional

involvement in relevant processes such as the NECA

review of transmission pricing, and ANZMEC. 

Indicative timeframe – A(i) by June 2001. Timeframe

for WA to be determined. For gas by 1 July 2002 except

for derogations and transitional arrangements as

agreed by the parties to the Natural Gas Pipelines

Access Agreement.

A(ii) national frameworks for gas and electricity by

2002. Timeframe for WA to be determined.

A(iii) by June 2001. Timeframe for WA subject to

development of an electricity trading pool in WA.

A(iv–vii) by June 2000. Timeframe for WA to be

determined.

B(i) first assessment and report to be completed by

July 2000.

B(ii) jurisdictions to complete reviews by July 2000 and

report to COAG. Where feasible, barriers to be

addressed by December 2001.

B(iii) reviews to be conducted under the relevant 

Code arrangements. 

4 . 2 S t ra t eg i e s  fo r  e n er gy  i n du str ies

to  ab a te  gre en h ou se  ga s

e m i s s i o n s

Governments will work with industry to pursue strategies to

achieve best practice in the efficiency of electricity generation

and to abate greenhouse gas emissions from operations of

the energy supply industry.

(i) The Commonwealth working with the States, Territories

and industry will pursue these outcomes through the

development of efficiency standards, for different fossil

fuel classes to be applied to new electricity projects,

significant refurbishments and existing generation, so as

to deliver reductions in the greenhouse gas intensity of

energy supply. Options for the application of such

standards are the subject of public consultation and

government examination.

(ii) To complement these standards, Governments may also

pursue outcomes through one or more of the following

measures: 

● encouraging energy supply businesses through

cooperative agreements to take action;

● licensing requirements; 

● legislation; 

● support for research and analysis of options. 

Working with the electricity supply indust ry, strategies to be

promoted with the industry will include:

● electricity generators improving operating efficiency of

sent-out power by measures such as adopting

technologies and techniques to improve the thermal

efficiency of fuel and steam usage, carrying out energy

audits of their own operations, and implementing cost-

effective demand management and energy efficiency

actions to improve those operations;
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● electricity generators working with industry to identify

opportunities to establish energy parks in the environs

of power stations to use steam, heat and electricity from

the power station;

● network operators investigating options to reduce losses

in electricity transmission and distribution;

● electricity retailers improving energy billing systems to

provide information to enable consumers to better

manage their energy use, and offering metering systems

which promote energy management in the commercial

and industrial sectors;

● electricity retailers offering innovative pricing

mechanisms such as net billing (g iving credit for

electricity fed into the grid from the customer’s site) and

green pricing (premiums paid for electricity sourced

from renewables);

● investigating the use of stand-alone power systems and

demand management options prior to expanding or

increasing the capacity of their distribution system; 

● providing and promoting small-scale alternative energy

systems for supply to customer loads remote from

electricity supply networks; 

● considering the progressive replacement of uneconomic

power lines with stand-alone power systems. 

Working with the gas supply indust ry and others, strategies

to be promoted will include:

● developing and implementing strategies to expedite the

reduction in gas leakage from gas reticulation systems in

metropolitan areas; 

● developing and undertaking effective energy efficiency

promotion programs; 

● improving billing systems to provide information to

enable consumers to better manage their energy use. 

Responsibilities – (i) to be pursued through the

Efficiency Standards Working Group under the

Greenhouse Energy Group.

(ii) to be pursued by the Commonwealth, ACT, NSW,

NT, Queensland, SA, Victoria and WA working with the

energy industry and relevant industry associations. 

Measure not applicable in Tasmania.

Indicative timeframe – (i) standards for new power

generation to be in place from 2000. 

(ii) to be pursued through ongoing action. 

4 . 3 G reen ho u se  s t r at e g i e s  f or

e n e rg y  re t a i l e r s

Retail energy suppliers will be encouraged to develop

strategies for reducing greenhouse gas emissions. This could

include environmental conditions on retail licences or

cooperative programs between companies and governments.

Strategies would be negotiated with State and Territory

Governments before being finalised, and would encourage

retailers to:

● develop plans for energy efficiency, demand

management and sustainable energy sourcing; and

● report annually in relation to implementation of

demand management strategies, principal greenhouse

gas emissions arising from electricity production and

sources of electricity supply (see measure 4.4).

Responsibilities – to be pursued by the ACT, NSW, NT,

Queensland, SA, Tasmania, Victoria and WA.

Indicative timeframe – strategies to be finalised by

July 2000.

4 . 4 Em is s i o ns  re p o r t i n g  

Greenhouse gas emissions from energy production,

including electricity generation and gas supply, will be

monitored and reported annually in a manner suitable for

input into national and state greenhouse gas inventories and

other required international reporting mechanisms, avoiding

duplication in reporting arrangements and integrating with

existing licensing/reporting requirements where possible.

All electricity generators with aggregate installed capacity

above a threshold level to be determined will report by site

for each site over a certain installed capacity to be

determined or, otherwise aggregate data for all sites,

(including through the annual national compilation of

statistics by the Electricity Supply Association of Australia

(ESAA)) on quantities of primary fuels consumed; internal

usage of energy; kWh of electricity sent out; average annual

emissions of CO2 per kWh sent out; annual average

conversion efficiencies – thermal and electrical; and annual

emissions of other greenhouse gases (CH4, N2O).

Electricity network businesses will report transmissions and

distribution losses for each system over a certain nominal

installed capacity to be determined.

Gas pipeline operators will report on compressor station

emissions of average CO2 for gigajoule (GJ) of gas delivered

and on annual emissions of other greenhouse gases from gas

transmission and distribution systems.

Gas producers will report on average annual emissions of

CO2 per GJ of gas d elivered and on annual emissions of

other greenhouse gases arising from venting, flaring and

processing.
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The oil industry will report on greenhouse gas emissions

from venting, flaring and processing in production and

refining; and transportation, transfer and storage.

The coal industry will report on methane emissions from

coal mining, processing, storage and transport to point 

of sale.

The electricity and gas dist ributors and retailers will report

on programs directed at demand management and energy

efficiency including: types of programs and expenditure;

assessment of the success of programs; and total and average

consumption figures by customer class (residential,

commercial, industrial, public lighting).

Reporting will include information on trends in these data.

As far as possible, consistent with commercial-in-confidence

requirements, all reported information will be made publicly

available. 

Responsibilities – to be pursued by all States and

Territories in collaboration with electricity and gas

suppliers, Electricity Supply Association of Australia,

Australian Gas Association, Australian Coal Association,

Australian Institute of Petroleum, Australian Pipeline

Industry Association and Australian Petroleum

Production and Exploration Association. The

Commonwealth will support action through cooperative

agreements and industry association coordination and

arrange for auditing of reports.

Indicative timeframe – arrangements to be in place to

enable reporting on operations relating to 1999/00.

4 . 5  Co gen er a t i o n  

Cogeneration will be promoted through:

● identification of market opportunities; 

● building inve s tm ent in small er-scale cogen era ti on proj ect s

of up to abo ut 30 m egawatts (MW) by provi d i n g

i n form a ti on to po ten tial markets, dissem i n a ting case

s tu dy re sults and con du cting practical work s h ops. 

These initiatives will complement existing efforts by

commercial energy service enterprises to identify potential

cogeneration applications.

Note – local air quality considerations will need to be

taken into account in the promotion of cogeneration in

urban areas.

Responsibilities – to be pursued by the Commonwealth,

ACT, NSW, NT, Queensland, SA, Victoria, WA and

industry. ANZMEC to facilitate inter-governmental

cooperation where necessary.

Measure not applicable in Tasmania.

Indicative timeframe – to be pursued through

ongoing action.

Harnessing renewable energy

Australia has an abundance of renewable energy resources

and a strong research base with a record of world-class

achievements. The further development and commercialism

of renewable energy technologies and the growth of

manufacturing in Australia provides an opportunity for

substantial greenhouse gas reductions as well as significant

economic gains through increased demand for renewable

energy and the development of domestic and export

markets.

Existing measures

S u p p o r t  f or  th e  c om me rc ia l i sa t i o n  

o f  r ene wa b l e  e n er g y

A Sustainable Energy Development Authority (SEDA) has

been established by the NSW Government with discretionary

funding of $39 million over 1996–99 to support the

development, commercialisation and use of sustainable

energy technologies, including those for renewable energy.

Stand-alone power supply systems are widely used in rural

and remote areas. Many thousands of individual

telecommunications systems, large numbers of household

power supply systems and a small but growing number of

rural communities rely on renewable energy for power. Solar

hot water systems are currently installed on around 350,000

homes – exemption from sales tax is provided for the solar

collector component of solar energy systems.

R en e wa b le  e ne r gy  i nf ra st ru c t u re

Thirteen hydro-electricity schemes with combined output of

131 MW have been built recently or are under construction

on existing water storage dams throughout Australia. Over

30 MW of electricity is now generated using gas from

municipal landfills.

S u p p o r t  fo r  R & D

Research and development (R&D) into renewable energy is

supported through Cooperative Research Centres and the

provision of government funding for research, particularly

related to solar energy/photovoltaic cell technology.
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Additional measures

4 . 6 St r ate g i c  d e v el o pm e nt  of

re ne w ab l e  en e rg y  

The strategic development of renewable energy will be

pursued through the following programs: 

(i) an action agenda will be developed for the renewable

energy industry, including: 

● analysis of current industry performance, including

exports, research and development, profitability,

employment and market growth; 

● identification of impediments to growth, including

information failures, education and training, labour

market and market access issues and business input

costs; and

● development of priorities for action, including

priorities for market access negotiations and reform

of sector specific regulation. 

(ii) direct support to the industry will be provided through: 

● Renewable Energy Equity Fund (REEF) – to facilitate

the commercialisation and application of renewable

energy technologies, Government funding will be

provided through licences to a REEF fund manager

on a competitive basis and invested along with

private sector funding on a 2:1 basis consistent with

the existing Innovation Investment Fund

arrangements;

● Renewable Energy Commercialisation Program –

this will provide support for, and promotion of,

strategically important renewable energy initiatives

that have strong commercial potential. This program

incorporates the former Renewable Energy Industry

Program;

● Renewable Energy Showcase – leading edge ‘showcase’

projects will be sele cted via competitive tender for

seed funding and/or promotion. These could include

projects which are becoming close to commercial. 

● Renewable Energy Technology Internet Site –

a sophisticated and up-to-date Internet site on

renewable technologies will be developed to provide

information on technologies, examples of their

application and available government assistance. 

(iii) energy industry standards and training will be

strengthened by the introduction of training and

accreditation schemes for service providers in the

industry and the development of standards for

renewable energy equipment and systems to promote

customer acceptance and export market development;

(iv) data on the renewable energy services industry and

renewable energy equipment production and use will be

collected and disseminated to assist industry and

governments to monitor growth and the effectiveness of

programs.

Responsibilities – (i) to be pursued by the

Commonwealth, as described in Industry Policy

Statement of December 1997.

(ii) and (iv) to be pursued by the Commonwealth.

(iii) all jurisdictions through ANZMEC.

Indicative timeframe – (i) agenda development process

commenced mid 1998.

(ii) measures commenced July 1998.

(iii) measures to commence from December 1998.

(iv) data to be collated by December 1999 with 

biennial updates.

4 . 7 M a n d a t o r y  ta rg e ts  f or  t h e

u pt a ke  o f  re n e wa ble  e ne r gy  i n

p ow e r  s u pp l i es  

The Commonwealth intends that electricity retailers and

other large electricity buyers will be legally required to

source an additional 2% of their electricity from renewable

or specified waste-product energy sources by 2010 

(including through direct investment in alternative

renewable energy sources such as solar water heaters). 

A variety of implementation options are being considered

in public consultations and negotiations with the States 

and Territories.

This measure is aimed at accelerating the uptake of

renewable energy in grid-based power applications, and

provide an ongoing base for commercially competitive

renewable energy. The program may also contribute to the

development of internationally competitive industries.

Responsibilities – to be pursued through

Renewables Targets Working Group of the Greenhouse

Energy Group.

Indicative timeframe – requirements to be phased in

from 2000.
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4 . 8 Ex t en s i o n o f  g re e n p ow er

s c h e m e s

Governments will encourage the provision of green power

schemes across Australia. This is to be underpinned by a

nationally agreed definition of green power, and nationally

consistent accreditation systems.

Note: The definition of green power is to be developed

through the Greenhouse Energy Group.

Responsibilities – to be pursued by the Commonwealth

and all States and Territories.

Indicative timeframe – work of the Greenhouse Energy

Group to be finalised by December 1998. Support to be

ongoing.

Improving end-use energy efficiency 

Energy consumed by equipment and appliances is a major

source of greenhouse gas emissions attributable to the

industrial, commercial and residential sectors. While changes

in behaviour can play a part in reducing energy use in these

sectors, improvements in the energy efficiency of equipment

and appliances also have an important role.

Government support can provide an important stimulus to

the development of close-to-commercial energy efficiency

and renewable energy technologies and services. This also

can provide economic benefits through industry

development and exploitation of export market potential.

Improvements to the design of commercial and residential

buildings have the potential to make an important

contribution to limiting Australia’s greenhouse gas

emissions. Building design has to be considered in its

broadest sense – relating both to the architectural design

of the building itself and to the wider building envelope

and aspects of subdivision design which impact on

energy efficiency.

Some appliances and equipment are responsible for

significant greenhouse gas emissions, namely hot water

heaters and electric motors. To this end, measures that target

these particular appliances are included (see 4.11, 4.14, 4.15).

Access to information required for informed decision-

making is a prerequisite for the efficient operation of

any market.

Existing measures

A p pl i a n ce  lab e l l i n g

Energy labelling for major domestic appliances has been in

place in most Australian states for several years.

M in i mu m e ne r gy  pe r f o rm an c e  

of  ap p l ia n c es

Governments are committed to introducing minimum

energy performance standards for domestic electrical

appliances. Standards have been developed in consultation

with industry and will take full effect from October 1999.

E n e rg y  ut i l i t y  in i t i a t iv e s

Demand management initiatives by electricity utilities are an

integral part of reforms in the electricity sector and are

leading to the growth of energy service companies.

I n t e r n a t io na l  ben c h ma rk ing

Databases are being developed for benchmarking Australian

performance in energy efficiency in the residential,

commercial and industrial sectors against available

international data. Australia also is participating in
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international cooperative efforts to improve comparative

data. This work will be complemented by analyses, in

specific sectors, of the technical and economic options for

improvement of Australian performance against these

benchmarks.

E n e r gy  i nf or ma t i o n p ro g r a m s

Programs in a number of jurisdictions provide information

and advice with the aim of encouraging the adoption of cost-

effective energy efficiency and renewable energy technologies

in the residential, business and government sectors.

Programs include provision of information, raising

awareness of the benefits of energy efficiency coupled with

initiatives to encourage and facilitate actions that lead to

improved energy efficiency.

Government support is provided for the Australian

operation of the Centre for the Analysis and Dissemination

of Demonstrated Energy Technology (CADDET) – an

International Energy Agency initiative which provides

international access to, and exchange of, information on

demonstrated high efficiency, best-practice technologies in

energy management and renewables.

Additional measures

4 . 9 E n e rg y  e f f i c i e nc y  s ta nd ard s  fo r

re s i de n t ia l  an d c om merc i a l

b u il d i ng s  

(i) Residential buildings – develop a minimum energy

performance requirement for new houses and major

extensions taking into account, as appropriate,

opportunities offered by existing performance measures,

or ratings, such as the Nationwide House Energy Rating

Scheme (NatHERS).

(ii) Commercial buildings – The Commonwealth will work

with the States, Territories and key industry stakeholders

to develop voluntary minimum energy performance

standards for new and substantially refurbished

commercial buildings. If by the end of 1998 the

voluntary approach is not achieving acceptable progress

towards higher standards of energy efficiency,

governments will work with industry to implement

mandatory standards through amendment of the

Building Code of Australia.

Responsibilities – ANZMEC will work with key

industry stakeholders including the Australian Building

Codes Board.

Indicative timeframe – To be determined.

4 .1 0  E n e rgy  p er f o rm an ce  co de s  a n d

s t a n d a rds  f or  do me st i c

app l i an ce s  a n d c o mm e rc i a l  an d

in d us t r i a l  e qu ipm en t

Improvements in the energy efficiency of domestic

appliances and commercial and industrial equipment will be

promoted by extending and enhancing the effectiveness of

existing energy labelling and minimum energy performance

standards programs. This will be pursued by:

● developing minimum energy performance standards for

a broader range of new appliances and equipment; 

● regulating or developing codes of practice to ensure the

adoption of energy performance standards;

● revising the technical framework of the labelling

program to keep pace with improvements in product

efficiencies including ‘super efficient’ appliances;

● working with industry to improve gas appliance

minimum energy performance standards (MEPS) and

labelling programs;

● ensuring consistency of approach between Australia and

New Zealand wherever possible.

Responsibilities – to be pursued by the Commonwealth

and all States and Territories through ANZMEC, in

consultation with relevant industry and key

stakeholders.

Indicative timeframe – appliance labelling framework

to be revised by July 1999. Extension to MEPS to be

agreed by July 1999. Introduction of agreed industrial

and commercial equipment labelling/MEPS program by

July 1999.

4 . 11  E l ec t r i c  mo to r s

A program will be developed and implemented aimed at

improving energy efficiency in electric motors and drive

systems. A targeted industry promotion campaign will

emphasise the financial and environmental benefits of

developing and adopting high-efficiency motors, variable

speed drives and improvements in end-use efficiency to

reduce drive requirements.

Responsibilities – to be pursued by the Commonwealth

and all States and Territories through ANZMEC, in

consultation and collaboration with industry.

Indicative timetable – implementation from 1998/99 in

conjunction with introduction of labelling/MEPS

program for electric motor drives.
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4 . 1 2 De v el op me n t  of  e ner g y

e f f i c i en c y  te c h nol og i es  an d

s e rv i c e s

The development of close-to-commercial energy efficiency

technologies and services which are appropriate to the

circumstances of each jurisdiction will be encouraged.

Possible mechanisms to pursue this could include: 

● case studies;

● demonstration programs;

● a technology procurement program to provide an

incentive for manufacturers to accelerate the

commercialisation of high-efficiency appliances in

Australia (for example see measure 4.14);

● strategic investments in technologies;

● financing guarantees and loan and grant schemes for

technology commercialisation.

Responsibilities – to be pursued through independent

action by NSW, ACT, Queensland, SA, Tasmania,

Victoria and WA. ANZMEC to facilitate, where

necessary, and monitor progress.

Measure not applicable in the NT.

Indicative timeframe – ongoing action.

4 .1 3  Co n sum e r  u pt ake  of  su s ta i n ab l e

e n e rg y  te ch no l og ie s

Programs which are appropriate to each jurisdiction will be

developed, in collaboration with the energ y, finance

industries and other relevant industries, aimed at end-users,

retailers and marketers, to overcome financial barriers to

increased market penetration of newly commercialised

technologies and services. They could include:

● facilitating performance contracting;

● rebates for installation of energy-efficient or renewable

energy technologies, appliances and equipment;

● bidding programs in which customers competitively bid

for funding to help offset the cost of implementing

energy efficiency and renewable energy projects, selected

in order of cost-effectiveness;

● shared saving schemes where loan funding for energy

savings is repaid progressively out of the financial

savings achieved;

● credit schemes to provide funds to end-users for the

purchase of particular appliances and equipment;

● an energy planning incentives program to provide

funding to assist business to develop comprehensive

three-to-five-year energy plans.

Responsibilities – to be pursued through independent

action by NSW, Queensland, SA and WA, in

collaboration with the energy and finance industries.

Where jurisdictions wish to pursue joint cooperative

programs this could be facilitated through ANZMEC.

Commonwealth to pursue action through the

Household Greenhouse Action program (measure 3.7)

and the Strategic Development of Renewable Energy

(measure 4.6).

Indicative timeframe – programs to be developed and

implemented from 1998/99.

4 . 1 4 M a n u f a c t u re  an d m a rk et i ng  o f

wa t er  he a te r s

The production and market penetration of low greenhouse

gas emission hot water systems will be promoted, including

solar water heaters, high efficiency natural gas water heaters,

heat pump water heating systems and hybrid systems.

In addition, attention will be paid to improving the design

and efficiency of operation of smaller hot water systems.

(i) The introduction of mandatory targets for renewable

energy to be applied to electricity retailers (measure 4.7)

will drive and support the achievement of these

outcomes.

(ii) Other mechanisms may include:

● cooperative purchasing schemes; 

● innovative financing options; 

● shared savings schemes; 

● direct financial assistance; 

● development of promotional campaigns. 

Industry, Local Government and other organisations are to

be invited to submit proposals to meet the aims of this

measure and incorporate the above (or other) mechanisms.

Criteria for assessing the proposals will include greenhouse

benefits and potential for market transformation (especially

through a significant sustainable reduction in costs).

Responsibilities – (i) to be pursued through the

Renewables Target Working Group of the Greenhouse

Energy Group (see measure 4.7).

Measure not applicable to Tasmania.

(ii) To be facilitated/coordinated through ANZMEC. 

Indicative timeframe – (i) requirements to be phased in

from 2000.

(ii) Ongoing.
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4 . 1 5 E f f i c i en t  u s e  of  ho t  w at e r  

The installation of energy efficient water heaters and the

more efficient use of hot water will be promoted by

encouraging consumers and, where appropriate, builders and

tradespeople to purchase energy efficient dishwashers,

washing machines and hot water systems, improve the

insulation of hot water storage systems and pipework, adjust

thermostats to optimal levels and use low flow shower heads

and low flow faucet aerators.

Action will be pursued by an Australia-wide program

including a combination of one or more of the following:

● cooperative agreements with relevant

companies/industry associations;

● development and application of codes of practice or best

practice guidelines;

● provision of information to the industry and consumers

to support the purchase and appropriate use and

maintenance of energy-efficient water heating

equipment and hot water using appliances;

● equipment and appliance labelling (see 4.10). 

Responsibilities – to be pursued by the Commonwealth,

ACT, NSW, Queensland, SA, Tasmania, Victoria and WA

through ANZMEC. As appropriate, action to be pursued

in partnership with relevant industries/industry

associations and local government.

Indicative timeframe – to be implemented from

1998/99.

4 . 1 6 E f f i c i en c y  be n chm a rk i ng  and

bes t  pr ac t i ce

Governments will work together with industry associations

to promote industry energy efficiency and best practice. 

The energy characteristics of a range of industry sectors

will be identified and the data collected will be used to

establish a profile of energy performance and to benchmark

best practice. Opportunities to improve energy efficiency wil l

be identified and good practice will be promoted and

publicised. The industrial data (including mining and

minerals processing) collected through the Energy Efficiency

Best Practice Program will contribute towards the

enhancement of a national energy end-use database.

Key industrial technologies such as high-efficiency electric

motors and low-temperature heat processes would be

promoted through this program.

As a priority under this initiative, governments will work

with industry to improve energy efficiency in the wholesale

and retail sector, which has become the largest and fastest

growing component of commercial sector energy use. 

A Wholesale/ Retail Energy Efficiency Program (WREEP)

will be established to encourage equipment manufacturers,

operators of shops and owners of retail buildings to

manufacture, design and adopt more efficient technologies

and practices. Initial focus will be on retail chains; shopping

centre management; major franchise operations; and

industry and trade associations.

Responsibilities – the Energy Efficiency Best Practice

Program is being implemented by Commonwealth in

partnership with participating industry associations and

other relevant stakeholders. WREEP to be d eveloped

and implemented through coordinated

intergovernmental action involving Commonwealth and

all States and Territories in cooperation with industry.

To be implemented in consultation with industry,

industry associations and other relevant stakeholders.

Indicative timeframe – to be operational from 1998/99.

4 . 1 7  L i f e  cy c l e  e n e rg y  an a l y s i s

Life cycle energy issues will be pursued through the

following actions:

(i) governments, in consultation with industry, will develop

a database and nationally accepted methodology for life

cycle energy analysis. Life cycle analyses will be

conducted initially of materials and products identified

as contributing to high energy use over whole product

life cycles, or significant life cycle stages, including

sourcing of materials, manufacture or construction,

product use and product disposal. This analysis will be

undertaken to determine cost-effective opportunities for

achieving net greenhouse emission reductions,

including:

● substitution of materials lower in embodied energy

for equivalent use;

● substitution of manufacturing processes lower in

energy use; 

● design or product operation considerations leading to

lower energy consumption during product use; 

● disposal considerations including recycling and

recovery of embodied energies; 

● whole-of-life-cycle approaches which lead to net

energy reductions over the whole life cycle of a

product. 

Note – Work by the RMIT Centre for Design in the

Ecoredesign program provides an important foundation for

extension of lifecycle analysis into practical application in

product development. 
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(ii) based on these life cycle analyses, policies/programs will

be developed and implemented to encourage producer

responsibility for sourcing of materials, product design

and manufacture, product operating efficiencies and

product disposal, as a means of improving greenhouse

outcomes. To be pursued by actions such as:

● cooperative agreements with industry;

● information and education; 

● best practice guidelines; 

● codes of practice; 

● promotion through award schemes etc; 

● legislation, regulation and standards, where

appropriate. 

Note – Products include vehicles, buildings and household

or commercial appliances.

Responsibilities – to be pursued by the Commonwealth,

ACT, NSW, Queensland, SA, Tasmania and Victoria as a

joint initiative of ANZMEC and ANZECC. Industry,

waste and environmental management associations,

conservation groups and consumer groups will be

consulted in the development and implementation of

the measure.

Indicative timeframe – database, methodology and

analyses to be conducted by December 1999. Policies

and programs stemming from analyses to be

implemented from July 2000.

4 . 1 8 E n e rg y  in fo rm a t i o n s e r vi ce s  

The effective delivery of energy information to consumers

will be pursued by actions such as:

● support for independent energy information services;

● development of information resource materials

including a home energy audit kit (covering topics such

as weatherisation, insulation, low-flow shower fittings,

window treatments and appliance tips) and curriculum

material for schools; 

● provision of toll free automated phone advisory services

and mail outs;

● further development of the existing Internet-based

national energy efficiency information site Net Energy

for household, commercial, industrial and government

end-users. 

Responsibilities – to be pursued by the Commonwealth

through ANZMEC with all States and Territories and in

consultation with local government.

Indicative timeframe – to be established by 1999/00.
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Introduction

Scope

This module addresses reducing greenhouse gas emissions

from passenger and freight transportation. It encompasses a

range of measures including vehicle and transport system

technologies; urban planning which reduces the need for

motorised travel and encourages public transport use; and

action to influence the behaviour of transport users.

Context

Transport was responsible for 17% of Australia’s net

greenhouse gas emissions and 24% of emissions produced

through activities involving the use of energy in 1996

(National Greenhouse Gas Inventory 1996). Cars were

responsible for 56% of these emissions.

National Greenhouse Gas Inventory data indicates that, from

1990 to 1996, national transport emissions grew by 15% –

the fastest growth of any sector. Work by the Bureau of

Transport Economics projects that, in the absence of further

measures to limit greenhouse emissions, domestic transport

emissions will increase by 42%, on 1994 levels, by the year

2015. This increase includes a doubling of emissions from

road freight and domestic aviation, trebling of international

aviation emissions (from a small base) and stable emissions

from shipping.

Measures to reduce greenhouse gas emissions in the

transport sector can contribute to the achievement of other

government environmental, economic and social policy

objectives. These include reducing business costs (e.g.

through reduction in traffic congestion, reduced fuel costs),

more efficient use of infrastructure (both existing and

planned), improvements in urban air quality, improved

access for all members of the community to public transport

and community facilities and more sustainable land use 

(e.g. at the urban fringe and, particularly, in coastal areas).

The Commonwealth Department of Transport and Regional

Development is currently developing a national policy on

transport and sustainable development. The policy wil l

provide a framework for all spheres of government, the

transport industry and the community to work in

partnership on a strategic approach to transport. This will

place considerable emphasis on the benefits to business and

the community of more efficient transport services,

improved utilisation of infrastructure and more efficient

resource use, while acknowledging environmental

responsibility.

Various factors operating outside the context of the National

Greenhouse Strategy also influence transport greenhouse gas

emissions. For example, business has incentives to improve

fuel efficiency where fuel costs are a significant proportion of

operating costs and developments in technology can improve

fuel efficiency.

While a number of measures in this mo dule will be pursued

through cooperation between jurisdictions, transport and

urban planning generally are a State and Territory and Local

Government responsibility, and individual jurisdictions will

adopt different approaches to a number of actions in these

areas, reflecting their different circumstances.

Action by Australia

This module outlines action on:

● integrating land use and transport planning;

● travel demand and traffic management;

● encouraging greater use of public transport, walking and

cycling;

● improving vehicle fuel efficiency and fuel technologies;

● freight and logistics systems.

In addition the module includes an overarching measure

(5.1) which recognises that the existence of incentives or

disincentives has the potential to impact on measures across

the module.

Efficient Transport and Sustainable 
Urban Planning5

Module



Additional measure

5 . 1 Ec on o mic  in st r um en t s  an d

t r a n s p o r t

Economic policy instruments relating to transport (both

incentives and disincentives) will be examined to ensure they

are consistent with fiscal, economic and environmental

policy, including greenhouse objectives.

Responsibilities – to be pursued by the Commonwealth

in cooperation with all States and Territories (possibly

via a single inquiry under the auspices of the Australian

Transport Council (ATC)) and in consultation with key

stakeholders.

Indicative timeframe – to be completed in 1999/00.

Integrating land use and transport
planning

The integration of urban land use and transport planning

offers significant long-term potential for greenhouse gas

emission reductions. The Intergovernmental Panel on

Climate Change concluded that:

changes in urban and transport infrastructure to reduce

the need for motorised transport and shift demand to less

energy-intensive transport modes, may be among the most

important elements of a long-term strategy for greenhouse

gas mitigation in the transport sector. In some

circumstances, the resulting traffic reductions can result in

greenhouse gas emission reductions of 10% or more by

2020, while obtaining broad social and environmental

benefits.

(1996 Report on Technologies, Policies and Measures for

Mitigating Climate Change)

Existing measures

U r ba n  p l a nn i ng  a nd  de s i g n

To reduce urban fringe growth governments have been

implementing design principles for new urban

neighbourhoods and residential developments which

contribute to urban consolidation and reduce motor vehicle

dependence. The Australian Model Code for Residential

Development (AMCORD) or equivalent state-based codes

are important tools. A national model code for higher

housing density also has been developed.

I nt eg ra t ed  t r ans p o rt  p la nn i ng

A number of States and Territories are currently

implementing integrated transport strategies. While the

objectives and actions of the strategies vary across

jurisdictions, they commonly seek to promote

environmental sustainability, and to promote integrated land

use and transport planning which recognises travel demand

management as a means to reduce environmental impacts.

They also seek to encourage non-motorised forms 

of transport.

5 6
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Additional measures

5 . 2 In te gr a t i n g  u rb an  l a nd  use  a nd

t r a n s p o r t  p l ann i ng

The integration of urban land use and transport planning

will be pursued by:

(i) preparing and implementing integrated land use and

transport strategies for current or emerging major

urban regions through planning, zoning and other

program management systems. A major objective of the

strategies will include a reduction in greenhouse gas

emissions. The strategies will encourage:

● promotion of development near public transport

systems which incorporates higher residential and

commercial densities and appropriate mixed uses

(including residential, commercial, retail and other

employment activities);

● the development of regional retailing and office

centres and other substantial trip-attracting land uses

such as educational institutions and hospitals, as par t

of an appropriate mixed use environment located on

major public transport routes.

(ii) promoting the application of subdivision design features

which support a reduction in car dependence of

new residential developments (greenfield sites and

redevelopment sites in established urban areas). The 

use of an appropriate residential design code such as

AMCORD, or a comparable code or guideline developed

for a State or Territory, will provide the foundations for

this measure. Use of the design codes will be promoted

by one or more of the following actions:

● introduction of a statutory basis for AMCORD or a

similar local code;

● promotion of the code to local government and

developers;

● training for local government officers and the

development industry in use of the code;

● demonstration projects/programs based on

application of the code.

(iii) working with local governments in their jurisdictions to

pursue strategies which encourage increased population

density in appropriate areas within their municipalit y.

Possible approaches to promote this outcome could

include one or more of the following:

● identification of areas where it is appropriate for

medium-density housing to be encouraged, especially

near public transport and major commercial,

retailing or employment locations;

● promotion of choice (mix) in housing types and

mode of transport;

● establishment of targets for population growth within

existing urban areas.

Planning schemes will be amended as necessary to support

these approaches.

In pursuing integrated land use and transport planning, due

regard will be given to the aspects of best practice developed

through measure 5.3.

Responsibilities – (i) to be pursued by all States and

Territories in consultation with relevant stakeholders

and the broader community.

(ii) to be pursued by ACT, NSW, Queensland, SA,

Tasmania, Victoria and WA in consultation with the

residential development industry and local government. 

(iii) to be pursued by the ACT, NSW, Queensland, SA,

Tasmania, Victoria and WA in collaboration with local

government.

The outcomes of this measure may also be pursued by

Local Governments participating in local government

greenhouse response (see measure 3.4). 

Measures (ii) and (iii) not applicable to the NT.

Indicative timeframe – (i) to be applied to all urban

areas, commencing with larger cities, and extending

progressively to other urban areas with application to

smaller urban areas at the discretion of States and

Territories. Strategies to be initiated by December 1999

for all urban centres with a population of more than

200,000 and for other urban centres from 2000/01.

(ii) and (iii) ongoing action.

5 . 3 P ro mo t i n g b es t  p ra ct i ce  in

t r a n s p o r t  a n d la n d u se  p la nn i ng

Best practice in integrated urban land use and transport

planning will be promoted by a national initiat ive to develop

measures including:

● policy guidelines for integrated urban land use and

transport planning;

● a Good Practice Guide on integrated urban land use

and transport planning;

● against objectives and to facilitate inter-urban

comparisons;

● an integrated investment assessment framework for

funding of urban transport;

E f f i c i e n t  T r a n s p o r t  a n d  S u s t a i n a b l e  U r b a n  P l a n n i n g
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● a research program on potential policy responses to

support more efficient outcomes from decisions on

urban land development;

● an educational and awareness program on the

outcomes of this research program.

Consistent with the guiding principles of the National

Greenhouse Strategy, consideration will be given to

economic, social and environmental factors in pursuing the

various components of this measure.

Note – the Annex to this module provides further

information on this measure.

Responsibilities – to be pursued by the Commonwealth

and all States and Territories through the establishment

of a National Taskforce. The Taskforce will include

representation from government planning agencies, the

ATC, AustRoads, ANZECC, the Australian Local

Government Association and the Royal Australian

Planning Institute. Process to be initiated by the ATC

through its Standing Committee on Transport.

Indicative timeframe –Taskforce to report to High Level

Group on Greenhouse on potential guidelines, good

practice guide, performance indicators and investment

assessment framework by July 2000. Governments to

consider Taskforce report by December 2000 and

institute appropriate policy changes by July 2001.

5 . 4 In te g ra te d  t ra n sp or t  i nv es t me nt

f r a m e w o r k

To complement integrated land use and t ransport strategies,

governments responsible for planning and management of

urban regions will consider and implement as appropriate in

their jurisdictions:

(i) applying an ‘integrated investment assessment

framework’ to their funding of urban transport – 

all transport infrastructure proposals (including public

transport, road and cycling infrastructure) will be

evaluated on a consistent basis, with consideration given

to their economic, social and environmental benefits

and costs, as well as their impacts on greenhouse

emissions;

(ii) managing transport expenditures on the basis of a

‘package’ approach – whereby the outcomes sought

from the expenditure are to be met through an

appropriate combination of measures such as

expenditure on roads, improvements in public transport

and in facilities for non-motorised modes, and travel

demand management initiatives, rather than through a

single modal solution;

(iii) requiring proponents of individual urban commercial,

industrial and residential infrastructure projects, where

public funding is sought, to demonstrate in their

proposals that attention has been paid to limiting

greenhouse gas emissions from transport, particularly

in the operational phase of those projects. (See also

measure 3.2.)

Responsibilities – (i) and (ii) to be pursued by all States

and Territories and the Commonwealth where

applicable.

(iii) to be pursued by the ACT, NSW, Queensland, SA,

Tasmania, Victoria and WA.

WA to investigate the potential greenhouse benefits of

the measure. Measure not applicable to the

Commonwealth or the NT.

Indicative timeframe – (i) and (ii) to be applied to all

larger urban centres and extended to smaller centres at

the discretion of States and Territories. Action to be

initiated by December 1999 for all urban centres with a

population of more than 200,000 and for other urban

centres from 2000/01.

(iii) project proposals to be framed this way from

January 2000.
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Travel demand and traffic management

Reducing the demand for travel and facilitating smoother

traffic flows are key elements in limiting greenhouse gas

emissions from transport. These initiatives have major

application in urban areas and provide a range of

complementary benefits in terms of improvements in local

air quality and traffic congestion.

An example of the potential for such programs was the

Travel Smart program conducted in Adelaide between April

and July 1997. This program encouraged people to identify

and modify their travel behaviour, saw car use reduced by

11–20% overall for the sample population and led to

ongoing behavioural change – particularly by changing trips.

A follow up sample survey five months after the pilot

ascertained that a further 8% reduction overall in car travel

in the sample population had occurred.

Existing measures

Tra v e l  d e ma n d m an a geme n t

Demand management initiatives are being pursued by

governments as an integral part of integrated land use and

transport plans (see earlier section of this module –

Integrating land use and transport planning). Most State

and Territory Governments have introduced park and rid e

programs and are investigating and implementing demand

management techniques such as car pooling and parking

policies.

Additional measures

5 . 5 Te lec om mu t i n g a nd  r i d e  s har in g

(i) Telework/telecommuting and other electronic systems

for access to information and services will be promoted

through:

● review of regulations relating to work conditions,

insurance and other matters;

● review of town planning and other regulations;

● support for demonstration projects involving selected

industry/ employer/employee groups, including the

public sector.

(ii) Car-pooling/ride-sharing, particularly in locations not

well served by public transport, will be promoted

through:

● review of regulations relating to insurance, liability

and other matters to remove impediments;

● support for car-pool and ride-share demonstration

projects;

● use of high-occupancy vehicle lanes to promote

multiple occupancy of cars and taxis (also see

measures 5.6 and 5.7). 

Responsibilities – (i) to be pursued by the

Commonwealth, ACT, NSW, Queensland, SA, Victoria

and WA and local governments. 

(ii) to be pursued by the Commonwealth, ACT, NSW,

NT, Queensland, SA, Victoria and WA and local

governments.

Information on impacts of alternative approaches to be

shared through a Working Group on Travel Demand

Management under the ATC. Consultation to occur with

major employers and trade unions. Operators of major

events could be consulted to exploit opportunities to

promote ride sharing.

(i) not applicable in the NT.

Indicative timeframe – (i) and (ii) to be initiated in

1999/00.

5 . 6 Tr a f f i c  m an a ge m en t

Governments will work to optimise greenhouse outcomes in

traffic management, travel demand and vehicle emissions by

introducing guidelines and management systems and

incorporating greenhouse considerations in air quality and

congestion management strategies.

Implementation mechanisms to include one or more of

the following:

● reduce the extent of all-day commuter parking in major

centres which experience congested approach roads and

with accessible public transport;

● promote preferential parking locations, fees and

conditions for high-occupancy vehicles;

● examine application of commuter parking fees to reduce

travel demand and complement other actions such as

congestion pricing and improving public transport;

● undertake feasibility studies regarding the introduction

of congestion pricing, for example, based on electronic

charge collection systems, and implement

recommendations for urban centres/areas with major

traffic congestion where this is found to be appropriate;

● introduce traffic management techniques using

intelligent electronic systems with an aim of reducing

emissions from motor vehicles by achieving travel at

more consistent speeds, especially for high-volume

routes. The need for development of standards for

nationally compatible electronic traffic management and

tolling systems will be assessed.
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Responsibilities – to be pursued by all governments

with specific mechanisms to be determined by them in

response to local air qualit y, road congestion and

greenhouse emission conditions . Victoria does not

support congestion pricing beyond current

commitments. Taking into account jurisdictional

circumstances would mean that congestion pricing, for

example, would not be pursued at this time by all States

and Territories. The development of national standards,

guidelines and management systems will be pursued and

oversighted by the ATC in consultation with bodies such

as the Planning Officials Forum. Consultation to also

occur with the private sector and relevant industry or

professional organisations such as Intelligent Transport

Systems Australia and the parking industry.

Indicative timeframe – ongoing action.

Encouraging greater use of public
transport, walking and cycling

The substitution of public transport, walking or cycling for

car-based travel significantly limits greenhouse gas

emissions, particularly in urban areas. These actions also

improve local air quality and reduce traffic congestion.

Existing measures

I m p rov i n g t he  e f f ic ien cy  of  

pu bl i c  t ra n spo rt

The 1992 National Greenhouse Response Strategy included a

commitment by governments to improve the efficiency of

urban public transport. Action is continuing across

jurisdictions to this end, including a variety of improvements

and upgrades to rail and road-based public transport

services, the creation of high occupancy vehicle lanes on

roadways, and market reforms to increase the efficiency and

competitiveness of public transport.

N a t io na l  B ic yc le  S t r a te gy

The National Bicycle Strategy, endorsed by Australian

governments in October 1992, aimed to integrate cycling

into the transport network. State, Territory and Local

Governments are principally responsible for implementing

the strategy, including for the funding and provision of

cycling infrastructure. The Commonwealth Government

supports cycling infrastructure included in the planning and

design of federally-funded road projects. 

In April 1998, the ATC agreed to a revision of the National

Bicycle Strategy by AustRoads in consultation with the

National Bicycle Council. A revised strategy will be

considered by Ministers at the November 1998 meeting 

of the ATC, with a view to launching the strategy in 

February 1999.

Additional measures

5 . 7 I m p rov in g p ub l i c  t r an sp or t

s e rv i c e s

Public transport service quality and network upgrades

(recognising that governments can set minimum service

standards to be met by operators as part of their service

delivery contracts), as well as information and promotional

elements will be addressed through the development of

integrated public transport plans. In developing these plans:

● attention will be given to developing efficient public

transport systems which are responsive to customer

demands, particularly through improvements to service

reliability, comfort and personal safety; service

frequencies; vehicle mixes tailored to demands; fare

payment options; and provision of clear and accurate

customer information;



● while recognising the range of objectives in road space

provision, consideration will be g iven to improving

public transport service by allocating existing and future

or modified road capacity to provide priority lanes for

public transport (and shared high occupancy vehicles).

Responsibilities – to be pursued by all States and

Territories in consultation with public transport service

operators, in both the public and private sectors, and the

community. Measure not applicable to the

Commonwealth.

Indicative timeframe – Plans to be initiated by 1999/00

for urban centres (existing and emerging) with

populations of 200,000 and above. Ongoing action for

improvements to public transport services.

5 . 8 Ne w  p u bl i c  t ra ns po rt  mo des  

and  te ch no l o gi e s

A forum will be established to investigate new public

transport modes and technologies and evaluate best practice

options applicable to various Australian urban conditions.

The forum will disseminate the results of investigations to all

participating governments. Modes/systems to be considered

could include light rail, monorails, ferries/water taxis, mass

transit systems and share/rental systems for cars and bicycles.

Responsibilities – to be pursued by the Commonwealth,

ACT, NSW, Queensland, SA, Tasmania and WA. A

working group under the ATC may be suitable as a

forum, with provision made for inputs from the private

sector and appropriate research organisations.

Indicative timeframe – forum to be established by July

1999 and continue from that date.

5 . 9 S u p p o r t  f o r  w al k ing  a nd  cy c l i ng

Walking and cycling will be promoted through:

(i) action to improve facilities and promote the benefits of

walking and cycling, including:

● reviewing standards and systems for public transport

to facilitate bicycle access;

● improving facilities and the environment for walking

and cycling by:

– providing accessible route networks both on and

off road;

– providing for safety and personal security

improvements particularly targeted to areas of

higher risk;

– revising planning and building regulations to

require provision of cycle parking and storage

facilities at appropriate destinations (e.g.

commercial developments) and the provision of

end-of-trip facilities such as showers and lockers;

– establishing an integrated network of pedestrian

and cycle routes to education facilities in existing

built up areas;

● highlighting the financial and health benefits of

walking and cycling as part of education and

promotion programs;

● providing training for the transport planning

professions and Local Government as appropriate.

(ii) reviewing, and where necessary amending, relevant

strategic plans, laws and regulations, local area traffic

management standards and guides to address barriers to

walking and cycling;

(iii) considering a range of speed limits for motor vehicles

within residential and selected retail and commercial

areas with the aim of improving safety and amenity

for cyclists and pedestrians in harmony with local 

area plans;

(iv) reviewing and where appropriate updating the National

Bicycle Strategy consistent with the above.

Responsibilities – (i) to be pursued by all States and

Territories. 

(ii) to be pursued by all States, Territories and the

Commonwealth in collaboration with Local

Government.

(iii) to be pursued by ACT, NSW, NT, Queensland, 

SA, Tasmania and WA in consultation with Local

Government, transport planning professions, relevant

community groups and stakeholder interests.

(iv) to be pursued by governments through the ATC.

Indicative timeframe – (i) & (ii) implementation from

1999/00.

(iii) review existing speed limits and introduce revised

limits from 1999/00.

(iv) to be completed by 1999/00.
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Improving vehicle fuel efficiency and 
fuel technologies

Improving the fuel efficiency of vehicles using conventional

fuels, encouraging consumer preferences toward vehicles of

greater fuel efficiency, and promoting the use of alternative

fuels of relatively low greenhouse intensity are important

actions to limit greenhouse gas emissions from transport.

Existing measures

Veh i c l e  fu e l  eff i c i e n c y

The 1992 National Greenhouse Response Strategy

announced the development of a national average fuel

consumption (NAFC) target for new passenger vehicles. 

A NAFC target of 8.2 litres per 100 km by 2000 is now in

place. The pursuit of improvements in fuel efficiency will be

carried forward as part of the Environmental Strategy for the

Motor Vehicle Industry announced by the Prime Minister in

November 1997.

Reduction of NAFC also is pursued through the publication

of the Fuel Consumption Guide.

Veh i c l e  te st in g  an d m ain te n a nce

A number of States and Territories have in place programs 

to promote improvements in vehicle fuel economy and

reductions in vehicle emissions through vehicle maintenance.

Approaches to vehicle testing to identify vehicle maintenance

needs are also under consideration in a number of

jurisdictions.

A l t e r na t i ve  fu e l s

Alternative fuels such as liquefied petroleum gas (LPG),

compressed natural gas (CNG), liquefied natural gas (LNG)

and ethanol produced from biomass, which are less

greenhouse intensive than petrol and diesel, are exempt from

Commonwealth excise duty (a loss to revenue of over $600m

a year). In any future reviews of fuel charges and taxes,

governments have agreed to take account that this exemption

is an important factor in industry decisions to use these

fuels. Equipment to convert vehicles to LPG or natural gas

is sales tax exempt.

Buses fuelled by CNG are operating in a number of States

and Territories. In addition, governments are fostering

alternative fuels in some classes of government vehicles

where economic and practicable, and are also preparing for

demonstrations in government fleets of CNG and blended

alcohol fuels.

Additional measures

5 . 1 0 E n v i ron me n ta l  St r at eg y  f or  th e

Mot or  Ve h ic le  I n du st ry

The Environmental Strategy for the Motor Vehicle Industry

will be implemented involving:

● negotiation with the automotive industry and

companies to secure a 15% improvement in NAFC for

new passenger vehicles by 2010 compared with business-

as-usual (recognising that the scope for model and

design change will increase p rogressively from 2003);

● extension of the NAFC framework to include light

commercial and four wheel drive vehicles to 3.5 tonnes;

● mandatory model specific fuel efficiency labelling

through Australian Design Rules;

● development of partnerships with consumer groups

(such as motor organisations and fleet operators) to

engage their support in promoting fuel efficiency

objectives to motorists;

● bringing forward the phasing out of leaded fuel (taking

equity considerations into account);

● consultations with the petroleum and automotive

industries on the accelerated introduction of higher

octane fuel (see also measure 5.11 below);

● progressive tightening of noxious emissions standards

with a view to harmonisation with international

standards by 2006;

● the development of options for challenging but realistic

fuel efficiency targets from 2003, and the use of

alternative fuels, for government car fleets (also see

measure 3.1).

Responsibilities – to be pursued by the Commonwealth

and the motor vehicle industry, in consultation with

States and Territories through the Motor Vehicle

Environment Committee (MVEC) and other

stakeholders (including the fuel industry and motoring

organisations) where appropriate.

Indicative timeframe – final details of the strategy,

including fuel consumption targets for 2005 and 2010,

will be released during 1998/99.
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5 . 1 1 Fu e l  q ua l i ty  a nd  v eh i c l e

e m i s s i o n s

(i) National studies will be conducted in consultation with

relevant industries into establishment of fuel qualit y

standards generally and including the optimal octane

rating of petrol. Greenhouse gas emission implications

will be considered as part of these studies.

(ii) Programs will be developed and implemented to

improve the maintenance of in-service vehicles to reduce

fuel consumption. These programs may include vehicle

testing, inspection and maintenance (I&M) programs or

other means of encouraging motorists to have their

vehicles properly serviced. These programs will focus on

identifying and improving vehicles currently responsible

for a disproportionate quantity of both greenhouse and

other emissions.

Responsibilities – (i) to be pursued by the

Commonwealth and the motor vehicle industry, in

consultation with States and Territories through MVEC

and other stakeholders (including the fuel industry and

motoring organisations) where appropriate.

(ii) to be pursued by all States and Territories where

local air quality and congestion issues have been

identified as a priority for action.

Indicative timeframe – (i) studies to commence from

1998/99.

(ii) ongoing action.

5 . 1 2 I n c re a s i n g  t he  us e  o f  a l te r n a t i v e

f u e l s

(i) A distribution network of service stations for CNG will

be established to facilitate a switch to the use of natural

gas in light commercial vehicles. The aim will be to

establish a minimum refuelling network in a number of

major urban centres;

(ii) Those alternative fuels and their conditions of use which

are less greenhouse intensive on a full fuel cycle basis

will be identified. The use of those fuels that are

commercially viable and less greenhouse intensive will

be promoted by means such as:

● demonstrating alternative-fuelled vehicles in

government, public transport and business fleets;

● brokering meetings between potential alternative fuel

suppliers and distributors, vehicle producers, and

government and corporate fleet managers to develop

pilot programs which provide a sufficient number of

vehicles to justify development of a distribution

network for viable alternative fuels;

● making it easier for government, public transport

and corporate enterprises with alternative fuel

distribution points to open these outlets for general

access, initially by reviewing regulation which

restricts them;

● developing strategies that support the use of

alternative fuels and alternative fuel technologies for

motor vehicles in conjunction with relevant air

quality action such as the Clean the Air initiative.

Note: promotion of alternative fuels will need to take into

account any detrimental environmental impacts such as on

air quality.

(iii) An ethanol pilot plant will be built to demonstrate new

Australian technologies for the production of ethanol

from wood fibres.

Responsibilities – (i) to be pursued by the

Commonwealth and relevant States in collaboration

with stakeholders such as natural gas companies and

Local Government authorities.

(ii) to be pursued by the Commonwealth, ACT, NSW,

NT, Queensland, SA, Victoria and WA.

(iii) to be pursued by the Commonwealth in

consultation with relevant stakeholders including private

sector companies with large transport operations or

vehicle fleets, and oil and alternative fuel suppliers.

Indicative timeframe – (i) to commence from 1998/99.

(ii) ongoing action as fuels, or strategies to promote

fuels or technologies, are developed.

(iii) to be advanced from 1998/99.

5 . 1 3 I n f o r m at ion  pr og ram s on

e f f i c i e nt  v eh i c l e  us e

Information will be provided to transport users on the

financial, social and environmental impacts of transport use

and of alternative transport modes, including:

● the financial costs of operating cars, including fixed and

variable costs and depreciation;

● the potential fuel savings, financial benefits and

reductions in environmental impacts from appropriate

driver behaviour and vehicle/mode choices;

● the fuel use and environmental benefits of vehicle tuning

and maintenance;

● the relative environmental effects and cost advantages of

alternative fuels and public transport;

● air conditioners and fuel use, and minimising losses of

fluorocarbon refrigerants.
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This is to be a continuing program with the key purpose of

achieving attitudinal and lifestyle change, and increased

awareness of the alternatives to travel generally and to car

travel (especially that based on sole occupancy). Possible

media targets could include learner driver and licence and

registration renewal material.

Responsibilities – to be pursued by the Commonwealth

and all States and Territories. A coordinated approach to

the development of material to be pursued where this

will add value and provide the most cost-effective

approach. The ATC could provide the forum for such

coordination. Programs to be developed in consultation

and collaboration with key community and

transport/motoring organisations.

Indicative timeframe – approaches to be developed and

commenced by July 1999.

Freight and logistics systems

The Bureau of Transport Economics projects that

greenhouse emissions from road freight vehicles will more

than double between 1994 and 2015. This projected growth

creates an imperative for action in this area.

Existing measures

R a i l  a n d sh i pp ing  re f o rm s

Commonwealth, State and Territory Governments are

undertaking a reform program to rejuvenate rail services

with the aim to increase private sector involvement and

reduce the role of government. The resultant competitive

environment is expected to increase rail’s share of the freight

market and reduce average greenhouse gas emissions per

unit of freight carried.

In 1997, Ministers from the Commonwealth and all

mainland States agreed to changes for interstate rail freight.

A national track access authority – the Australian Rail Track

Corporation – forms the centrepiece of this. It will provide

seamless interstate access and pursue uniform operating

standards and conditions across an interstate network. 

The Commonwealth is to make $250 million available over

four years from 1998/99 to upgrade this network.

Shipping reform is aimed at encouraging the most

competitive possible coastal shipping services. To the extent

that a more competitive coastal shipping industry produces

an increase in shipping’s share of the freight market there

will be reductions in the average greenhouse gas emissions

per unit of freight carried.

N at ion a l  t ra n spo rt  po l i c y  de v e lo p me nt

The ATC leads the development of national policy to ensure

that the transport system more effectively underpins the

nation’s economic, social and environmental goals. The

transport reform agenda includes the following strategies

which will increase efficiency and lead to fuel saving and

reduced greenhouse emissions. For example:

● a national rail access code, which private sector train

operators can use to negotiate access to the interstate

rail network;

● studies of competition in road works tendering 

and in urban bus markets to promote further reforms 

in these areas.

H e avy  t ru c k s

Road transport legislation has been amended to permit the

operation of B-double semi-trailers (extra long) along

designated routes across Australia.
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6 5

Additional measures

5 . 1 4 St ud y o f  o pp o rt un i t i es  to  re d u c e

f re i g ht  t ra n spo r t  e mis s i o n s

Options for reducing greenhouse gas emissions resulting

from the transportation of freight will be investigated,

including:

● the potential for shifting road freight to rail and sea 

and identify the range of initiat ives (e.g. electronic

commerce, load aggregation) required to achieve a

significant shift;

● the role land use planning can play in reducing freight

trips (number and length);

● the potential for improvements in engine technology,

vehicle aerodynamics and driver behaviour;

● allowing larger configurations (e.g. B-doubles, road

trains) wider access to transport infrastructure to reduce

total kilometres of freight transport and, therefore,

greenhouse gas emissions per tonne of freight carried;

● the use of alternative fuels;

● the potential for improvements in freight logistics;

● the potential for intelligent transport systems (e.g. by

taxi-style information and control systems for

coordination of freight pick up and delivery) to improve

management of the light commercial fleet as a means of

reducing unnecessary journeys;

● the role of traffic management approaches;

● opportunities for technical and management

improvements (e.g. introduction of specialist vessels and

realignment of uses of present and future tonnages) to

reduce the apparent difference in fuel consumption per

tonne kilometre between coastal and international

shipping.

An important aspect of the study will be to assess

information on different segments of the freight industry

(e.g. areas of operation, types of operator, methods of

operation) to assist in identifying policy options.

Consideration will be g iven to the impacts of the various

options on non-greenhouse emissions and other

considerations such as safety.

Responsibilities – to be pursued by the Commonwealth

and all States and Territories in consultation with

relevant industry stakeholders.

To be part of the work program for a National Taskforce

with appropriate expertise established under the ATC (as

for measure 5.3) with exception of investigation of the

fuel efficiency of coastal shipping which is to be

conducted by the Commonwealth, in consultation with

the shipping industry.

Indicative timeframe – studies to be completed by

July 2000.

5 . 1 5 I n t e rm o dal  int eg r at i on

Intermodal integration in freight transportation will be

enhanced by actions including:

● investigating and introducing ways of attracting

investment to establish new intermodal freight terminals

with a view to substituting freight journeys using mixed

modes for road journeys alone;

● identifying sections of key roads and rail links where

improving standards or increasing loading gauge would

improve intermodal container movement;

● drawing up and implementing a list of pilot projects for

using electronic trading facilities to improve interfaces

and identify sources of finance for their implementation.

Responsibilities – to be pursued by the Commonwealth

and all States and Territories taking account of activities

of the National Transport Council and the ATC.

Consultation will occur with the freight transport

industry and Intelligent Transport Systems Australia.

Indicative timeframe – study to be conducted during

1999/00.
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ANNEX TO MODULE 5

The following is material to be used as guidance for the

development of implementation plans for a number of

measures in this module.

F ac i l i t at i ng  be st  pr a c t i c e  i n  in te g ra te d

ur ba n  lan d u se  a nd  t r an sp or t  p l an ni n g

A first step for the research program in measure 5.3 will be

to assess past studies to ensure the program focuses on

adding value to existing knowledge and filling any key gaps.

D ev e lo p in g  po l ic y  g u id e l i ne s  f or

in te g ra te d  ur ba n  lan d u s e  a nd

t r a n s p o r t  p l an n i ng

The guidelines will include the major objectives of more

sustainable urban form and transport systems (for both

passengers and freight), reduced greenhouse emissions and

reduced needs for car-based travel.

This will recognise work currently being undertaken by

AustRoads to develop integrated road, land use and

environmental planning guidelines. A Steering Committee

is proposed comprising representatives of the National

Taskforce and of AustRoads, to manage development of the

guidelines and to carry forward AustRoads work in a manner

which addresses both the goals of AustRoads and the

National Taskforce.

In developing the guidelines, consultation will need to occur

with the community and key stakeholders. Regard should be

given to the applicability in Australian circumstances of

international approaches that have been adopted, including

the UK Planning Policy Guidance (particularly PPG 13 and

PPG 6), the Dutch ABC program and the US Intermodal

Surface Transportation Efficiency Act (ISTEA).

D ev el o p in g  a  Go od  P ra ct i c e  G ui d e

The Good Practice Guide should include case study

examples of good practice covering each of the components

of the policy guidelines for integrated urban land use and

transport planning.

D ev el o pin g g re e nh o use  p er f o rm a n c e

i n d i c a t o r s

Greenhouse performance indicators will be developed for

all urban centres with populations of more than 40,000. The

indicators will focus on the energy use of and greenhouse

emissions from the residential sector, urban systems and

urban transport. Key support indicators could be included

(e.g. trip numbers and lengths, emissions per kilometre

travelled). Possible key indicators are:

● residential – emissions in total and per capita;

● transport – emissions in total and per capita.

Possible support indicators are:

● total kilometres travelled in urban areas; number and

average length of trips; average kilometres per capita by

mode;

● emissions per kilometre travelled in urban areas;

emissions by mode and by fuel type.

Note – cost-effective emissions estimation approaches are

available (e.g. through sales and distribution data for

transport fuels, electricity and gas). Mechanisms for data

collation and reporting will be considered as part of the

general processes for performance indicators for the National

Greenhouse Strategy.

D e ve l o pin g a n  in t eg ra te d  in ve s tm e nt

as s e ssm en t  f ra me w or k  f or  fu nd ing  of

ur ba n  t r an sp or t

The framework will provide a process by which proposed

major transport infrastructure and service investments can

be evaluated against common criteria, including financial,

environmental and social costs and benefits, and greenhouse

emissions impacts. It will enable proposed investments to be

weighed against possible alternatives including a ‘do nothing’

option. It will enable a range of alternative forms of

transport (i.e. road, public transport, walking/cycling and

travel demand management initiatives) to be considered in

all proposals.

In developing the framework, recognition will be given to

the particular characteristics of different levels of

government to ensure practicability in application.

C o o r d in at i ng  a  r e s e a rch  p ro g ra m o n

p ot e nt i a l  f ur t h er  po l i cy  re s p o n s e s

The research program will include the following:

a) a study of the impa cts and effectiveness of policies

facilitating urban consolidation. The study will:

● assess the costs and benefits (social, environmental,

greenhouse, infrastructure-related, other economic)

of consolidation policies under Australian conditions;

● estimate the extent to which greater concentration of

low density employment activities (e.g. warehousing,

manufacturing) could support a reduction in

greenhouse emissions from passenger and freight

transport.

b) a study to investigate the use of pricing and other

economic mechanisms to support more efficient

outcomes from decisions on urban location (residential

and commercial) and related land development. As part

of this study:
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● sectors to be considered will include transport as well

as water, sewerage, power supply and other major

forms of social infrastructure. An objective will be to

ensure that, as far as possible, costs of individual

urban location decisions could be made transparent

and incorporated into pricing systems;

● mechanisms to be considered would include full and

partial developer charges or contributions, as well as

combinations of user pays and rates-based systems.

Other options would include incentives for

developers to increase activity within existing urban

areas in a manner consistent with a reduction in the

need for car-based travel.
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Introduction

Scope

This module addresses the expansion and management of

greenhouse sinks (related to forests, vegetation and

plantations;) and the reduction of gas emissions from

agricultural production.

Context

F o re s t r y

In the National Greenhouse Gas Inventory (NGGI),

managed forests, vegetation thickening on some cleared land

and pasture improvement are the major means of carbon

dioxide removal. Increasing the area of production forests,

particularly through reforestation and farm forestry,

provides an important opportunity for carbon sequestration,

especially where there is low initial carbon content in soil

and vegetation.

Ve g e t a t i o n

While there is considerable uncertainty in the data, the

NGGI indicates that vegetation clearance for agriculture

contributes significantly to Australia’s greenhouse gas

emissions. 

Increasing vegetation cover is an important means of

enhancing Australia’s greenhouse gas sinks. Initiatives

include increases in vegetation associated with forestry

and those designed to improve the environmental 

condition of local and regional areas including reserves 

and protected lands.

While the rate of vegetation clearance varies greatly between

jurisdictions, the total rate of clearing likely to occur over

the current NGGI period is expected to be greater than the

proposed rate of revegetation under all government

programs and private initiatives. The Australian and New

Zealand Environment and Conservation Council (ANZECC)

has resolved that there is a ‘need for accelerated action on

native vegetation retention’. The sustainable management of

remnant native vegetation on private and leasehold land is a

prerequisite for pursuing such action.

A g r i c u l t u re

The agricultural sector (excluding land clearing) contributed

around 20% of Australia’s net greenhouse gas emissions in

1996, with emissions mainly being methane from the

digestive systems of cattle and sheep and nitrous oxide

from soils.

S us t a i na b le  l a nd  ma n ag e me n t

Sustainable land management practices reduce greenhouse

gas emissions and play an important part in achieving the

broader objectives of ecologically sustainable development.

In agriculture, for example, sustainable farming practices

support productivity and the long term viability of

agricultural enterprises. The maintenance and enhancement

of vegetation cover can play an important role in the control

of erosion and salinity.

Action by Australia

This module outlines action on:

● enhancing greenhouse sinks;

● encouraging sustainable forestry and vegetation

management; and

● reducing greenhouse gas emissions from

agricultural production.

Greenhouse Sinks and Sustainable 
Land Management6

Module
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Enhancing greenhouse sinks

The establishment of vegetation, including forests, can

provide significant greenhouse benefits through the

sequestration of carbon. According to the NGGI, the

Forestry and Other subsector provided a net sink equivalent

to 5% of national net greenhouse gas emissions in 1996. 

Existing measures

B u s h c a re :  th e  Nat i on a l  Ve g e t a t i o n

I n i t i a t i v e

The ultimate goal of Bushcare, the National Vegetation

Initiative (NVI), is to reverse the long-term decline in the

quality and extent of Australia’s native vegetation

communities in order to conserve biodiversity and

contribute to the ecologically sustainable management 

of natural resources. 

The NVI (like other components of the Natural Heritage

Trust) is delivered in cooperation between the

Commonwealth, States and Territories through partnership

agreements. It provides a ten fold increase in on-ground

funding for vegetation programs.

F a r m Fo re s t r y  p ro g r a m

The Farm Forestry program seeks to further the

development of farm forestry and complementary

environmental outcomes. This is achieved by incorporating

commercial tree growing and management into farming

systems for the purpose of wood and non-wood production,

increasing agricultural productivity and sustainable natural

resources management.

P l ant at i o ns  f or  A us tr a l ia :  

Th e  20 2 0  V i s i o n

The strategy Plantations for Australia: The 2020 vision,

launched in October 1997, seeks to build internationally

competitive, market focused and sustainable plantation

growing and processing industries with significant private

sector investment. The target is to establish an average of

80,000 hectares of plantation forest a year, or a total of two

million hectares by 2020 through concerted Commonwealth

Government, State and Territory Government and industry

collaboration.

Additional measures

6 . 1 P l a nt at i on s  a nd  F a rm  Fo re s t r y

p ro g r a m s

Reforestation elements of existing initiatives such as the

Plantations for Australia: The 2020 Vision, The Farm

Forestry program and the National Forest Policy Statement

will be facilitated by actions such as the following:

● implementation of the 2020 Vision through removing

impediments to Australian commercial plantations,

boosting the availability of suitable land, getting the

commercial incentives right and improving information

flows;

● establishing regional networks and providing

information to land holders on all aspects of commercial

farm forestry, including best practice management of

plantations and private native forests;

● expediting farm forestry through appropriate

Commonwealth and State programs and initiatives (eg.

Natural Heritage Trust, regional plantation committees)

in association with industry;

● supporting the expansion of regional plantation and

farm forestry resources on land that has been cleared

in the past for other purposes, and timber industries 

by using structural adjustment packages (e.g. Forest

Industry Structural Adjustment Package) and an

appropriate facilitation mechanism (e.g. regional

planning committees) for the purposes including 

timber supply, non-wood forest products, and 

ground water recharge;

Responsibilities – to be pursued by the Commonwealth,

ACT, NSW, Queensland, SA, Tasmania, Victoria and 

WA in collaboration with Local Governments, regional

plantation committees, farm forestry networks, forest

industry associations, CSIRO, the Forest and Wood

Products Research and Development Corporation, the

Rural Industries Research and Development

Corporation, the Land and Water Resources Research

and Development Corporation, grower cooperatives

and landholder, community and industry groups.

Measure not applicable in the NT.

Indicative timeframe – to be implemented

from 1998/99.



6 . 2 Na t i on a l  re v eg et at io n  p ro g r a m s

Implementation of national revegetation programs 

including Bushcare – the National Vegetation Initiative, 

the National Landcare program and extension programs 

will be accelerated. Packages will be developed, including

those which:

● encourage on-farm tree management plans to promote

revegetation of cleared land, improved management of

existing perennial vegetation (trees and pasture), and an

increase in the area of deep-rooted perennials;

● encourage retention and management of native

vegetation for benefits including shelter, amenity and

groundwater recharge control and, where applicable, 

for commercial non-timber products;

● support the recognition of carbon sequestration in

revegetation activities.

Packages will be targeted, as appropriate, at specific

industries and regions.

Responsibilities – to be pursued by the Commonwealth

and all States and Territories, in collaboration with 

local government, landholder, community and industry

groups.

Indicative timeframe – ongoing action.

6 . 3 Bu sh  fo r  Gr e e n h o u s e

Bush for Greenhouse aims to promote investment into the

establishment of greenhouse gas sinks, in particular, by

facilitating corporate funding of revegetation projects.

It is envisaged that Bush for Greenhouse will link closely

with Bushcare and other Natural Heritage Trust programs

and thereby deliver a range of other environmental benefits.

Companies investing in the program will be able to obtain

recognition for the carbon sequestered, thus at least

notionally offsetting emissions from other activities.

Activities will include:

● promotion and marketing of the program and projects;

● extension, training and education to enhance the skills

of industry and the community to manage vegetation

for greenhouse outcomes;

● determination of the carbon sequestration performance

of projects and improvement of the information base on

the biomass of vegetation resources; 

● establishment of a register for sequestration activity and

a capacity to collect, store and monitor data. 

Where appropriate, the program will draw on the work of

the National Carbon Accounting System for land based

sources and sinks (refer Measure 1.5) and will work closely

with the Greenhouse Challenge Office (refer Measure 3.5).

The program will link with and assist the development of an

overarching vegetation sinks policy framework, including

consideration of the possible development of an emissions

trading system (refer Measure 3.9).

Responsibilities – to be pursued by the Commonwealth,

in partnership with all States and Territories, industry

and the community.

Indicative timeframe – from July 1998 for 5 years.
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Encouraging sustainable forestry and
vegetation management

The sustainable management of vegetation, including 

forests, can provide significant greenhouse benefits in

addition to supporting the broad objectives of ecologically

sustainable development.

Reducing the rate and the extent of vegetation clearance is

important for maintaining greenhouse sinks, and for

reducing the considerable emissions associated with soil

disturbance and vegetation decay.

To support efforts to promote sustainable vegetation and

forest management, additional research is required in the

areas of soil carbon budget dynamics, and there is a need for

development of carbon measurement methodologies and

spatial data bases.

Existing measures

The States and Territories have prime responsibility for

sustainable vegetation management including controlling or

regulating land clearing and protecting remnant vegetation.

While the current situation regarding clearance control

varies considerably across States and Territories, a number

of jurisdictions have mechanisms in place to reduce

vegetation clearance.

N at ion al  F o re st  Po l i cy  St a te me n t

The main mechanism to ensure the sustainable use,

conservation and enhancement of forests is the National

Forest Policy Statement (1992). Its principal objectives

include the maintenance of the native forest estate and the

further establishment of forestry plantations on cleared

land. It also highlights the need to manage forests to

maintain or increase their net carbon sink and storage

capacity, and to minimise the emission of greenhouse 

gases from forest activities.

C r i te r i a a n d in d i ca to rs  fo r  su st a i n a ble

f o res t  m a nag em e nt

Indicators and criteria for the conservation and sustainable

management of temperate and boreal forests, which include

the contribution of forests to the global car bon cycle, have

been endorsed by Australia, along with 12 other countries, 

as part of the international Montreal Process (endorsed by

countries in the Santiago Declaration). This process provides

an international framework and an incentive to all member

nations, which represent some 90 per cent of the world’s

boreal and temperate forests, to improve the management 

of their forests.

Re g io n al  F o re st  Agr e e m e n t s

Commonwealth and State governments are cooperating to

develop regional forest agreements (RFAs). The RFA process

is designed to put in place arrangements for ecologically

sustainable forest management, to create resource security,

and to secure a comprehensive, adequate and representative

reserve system to protect native forests with high

conservation value. In doing so, the RFAs will also act to

conserve and expand the greenhouse sink and storage

capacity of Australia’s native forests.

G u id e l i nes  f or  r ang e la n d m a na ge m en t

Recent research by the Bureau of Resource Sciences

estimated that 315 Mt of organic carbon could potentially be

stored through the rehabilitation of deteriorated pastures in

the northern Australian rangelands. A further 144 Mt of

carbon could be sequestered if seriously degraded land is

rehabilitated. National principles and guidelines for

rangeland management are being developed to promote

sustainable use of the rangelands with particular emphasis

on natural resource management issues.

N a tu ra l  Her i ta g e  Tr u s t

The Commonwealth Government has established the

Natural Heritage Trust, an environment and natural

resources management package providing funding of

$1.25 billion over five years. The Trust will enable the

Commonwealth, State and Territory governments, local

government, community groups, and individual landholders

and managers to take an integrated, long-term approach to

the conservation and sustainable management of Australia’s

land, water and biodiversity. It will generate significant

greenhouse benefits.

Programs to be funded under the Trust include Bushcare, 

the National Vegetation Initiative; the National Landcare

program; Murray–Darling 2001; the National Rivercare

program; and the Farm Forestry program. Projects will be

funded under the categories of community grants, regional

strategies, national partnerships and Commonwealth

initiatives.

Guidelines and policies to give effect to national principles

for vegetation retention and management are currently being

developed as part of ongoing NHT negotiations.
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N at io na l  La nd ca re  p ro g r a m

The National Landcare program supports activities that

contribute to the sustainable management of land, water

and vegetation resources in line with regional, State and

Territory and national strategies. Emphasis is placed on

providing assistance to individual resource managers and

owners to overcome the impediments to achieving

sustainable management, through a cooperative approach

involving community groups, local governments, industry

and State agencies.

Additional measures

6 . 4 Na t io n al  p r i n c i p le s  f or

sus ta i na b le  n a t iv e  v eg et a t i on

ma n age me n t  a nd  re t e n t i o n

The goal of the National Vegetation Initiative is to reverse the

long term decline in the quality and extent of native

vegetation cover. Governments will work collectively to

achieve this, based on commitments outlined in their

Natural Heritage Trust Partnership Agreements.

National principles consistent with the principles of

ecologically sustainable development will be developed and

agreed to advance sustainable native vegetation management

and retention, particularly with respect to native woody

vegetation. These national principles will recognise the need

for improved vegetation management, including reduced

clearing of native vegetation as identified in the Partnership

Agreements. The development and application of these

principles will recognise existing State and Territory

guidelines and statutory processes and will reflect

characteristics that are particular to each State and Territory

and to regions within these jurisdictions.

Responsibilities – to be pursued through coordinated

intergovernmental action involving the Commonwealth

and all States and Territories in consultation with Local

Governments and relevant stakeholders. 

Indicative timeframe – principles to be agreed

during 1998/99.

6 . 5 G iv in g  e ff e ct  t o  n at i on a l

pr in c ip l es  fo r  su s ta i n a bl e  na t i v e

veg e ta t i o n  m ana g em e nt  a n d

re t e n t i o n

Guidelines and policies to give effect to the national

principles established through measure 6.4 will be developed

and implemented. Such guidelines and policies will be

interpreted and implemented at a regional level, recognising

existing State and Territory guidelines and statutory

processes, and involve the following:

(i) primary producers and landholders in making decisions

and/or applications for land clearance will be

encouraged to, and government agencies and local

governments in assessing development applications will,

take account of greenhouse issues as well as land

capability, agricultural suitability, biodiversity and other

sustainability issues. Assessments would need to

consider regional and environmental plans and

strategies including catchment and land protection

strategies;

(ii) governments will review existing policies and, where

necessary, develop new policies, with a view to clarifying

and standardising the incentives which are available and

most appropriate for use by primary producers and land

holders. This may include consideration of:

● support mechanisms for vegetation retention

measures, including fencing assistance;

● incentive and land covenant schemes;

● taxation arrangements relating to vegetation

retention and land rehabilitation.

(iii) other possible mechanisms will be investigated,

including: 

● reimbursement of costs incurred for conservation

works by landholders;

● voluntary title restrictions and management

agreements;

● registration of conservation agreements on titles;

● native vegetation management plans, consistent with

catchment/ regional strategies;

● lease conditions;

● encouragement of property management planning,

including on leasehold land, and other planning

schemes.

(iv) recognition of carbon sequestration in sustainable native

vegetation management.

Responsibilities – To be pursued by all the jurisdictions

in a nationally coordinated manner in consultation with

local government and relevant stakeholders. 

Indicative timeframe – to be advanced from July 1999.

6 . 6 F o re st  s us ta i na b il i t y  c r i ter ia  a n d

i n d i c a t o r s

The MCFFA and ANZECC have endorsed ‘A framework of

regional (sub-national) level criteria and indicators of

sustainable forest management in Australia’, based on the

internationally agreed national level Montreal Process

criteria and indicators.
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Implementation of the sustainable forest management

indicators will occur in a phased manner whereby:

● Category A indicators for which current reporting is

possible will be implemented immediately;

● Ca tegory B indicators for wh i ch furt h er met h odo l ogi c a l

devel opm ent and re s o u rce assessment is requ i red wi ll be

revi ewed over the next 5 ye a rs to establish the fe a s i bi l i ty of

t h eir inclu s i on in the core set of indicators (Ca tegory A);

● Category C indicators first require further research and

development work to assess if there is a practical,

sensitive and cost effective means of implementation.

Following research and development work these

indicators will be reviewed to establish the feasibility of

their inclusion in the core set (Category A).

Responsibilities – to be pursued by the Commonwealth

and all States and Territories in consultation with

relevant stakeholders. MCCFA and ANZECC to have a

key role.

Indicative timeframe – commence implementation of

Category A indicators by end 1998, and over time review

indicators in categories B and C.

6 . 7 Su s t a in a bl e  ma n ag e me nt  of

pr iv at e  f ore s t s

Private forest owners will be encouraged to manage private

forests on a sustainable basis through:

(i) basic inventory and monitoring of timber resources,

including carbon sequestered, both before and after

harvesting; 

(ii) the application of Codes of Forest Practice via planning

scheme provisions or other mechanisms;

(iii) education and extension programs to fill critical

knowledge gaps and to increase greenhouse awareness.

Note – in accordance with the National Forest Policy

Statement and the Regional Forest Agreement process, public

forests will be managed using systems which promote the

ecologically sustainable use of the resource. The Farm

Forestry program has a specific objective to promote

sustainable management and use of private natural forests

and woodland.

Responsibilities – (i) and (ii) to be pursued by the

Commonwealth, NSW, NT, Queensland, SA, Tasmania,

Victoria, WA and local governments, and in partnership

with Australian Forest Growers (AFG) and industry

associations/agencies.

(iii) to be pursued by all jurisdictions through the

MCFFA and ANZECC and in collaboration with the

Australian Forest Growers (AFG), forest industry

associations, farm forestry networks and forest industry

training centres. 

Indicative timeframe – to commence 1998/99.

6 . 8 F o res t  prod uc ts  as  a  ca rb on

s t o re

Long-term storage of sequestered carbon is enhanced if

harvested timber is used for long-lived timber products, 

and when sawmilling and other forest waste is minimised. 

To increase the utilisation of forests as a carbon store

government and industry funded research bodies will:

(i) conduct studies to increase the production of forest

products as a carbon store. The studies will include life-

cycle analysis of sawn wood, reconstituted wood, pulp

and paper products, and their substitutes. Evaluations

will include the processes used to produce, and the

products, and the uses and combinations of these

materials in different products and structures;

(ii) promote/encourage the production of value-added

wood fibre products through increased industry

participation in, and implementation of, research and

development into value-adding processes.

Responsibilities – to be pursued in a nationally

coordinated manner by the Commonwealth, ACT, NSW,

Queensland, SA, Tasmania, Victoria and WA, in

partnership with the Bureau of Resource Sciences, 

Forest and Wood Products Research and Development

Corporation, tertiary education institutions and CSIRO.

Consultation to occur with the timber industry and

representatives of industries producing substitutes for

wood and paper products. 

Measure not applicable in the NT.

Indicative timeframe – to be implemented from

1998/99.



Reducing greenhouse gas emissions from
agricultural production

Within the agricultural community there is a growing

awareness of the need for integrated management practices

which include more sustainable farming systems to enhance

productivity and long-term viability. In developing and

pursuing greenhouse response measures in the agricultural

sector, it is important to build on this development by

providing appropriately tailored and targeted information.

Such information should emphasise that cleaner production,

through the reduction of wastes and the more judicious

selection and use of inputs, can make an important

contribution to the reduction of greenhouse gas emissions as

well as improving farm productivity and profitability.

Factors such as drought and seasonal decline in terms of

trade make it difficult for many farm business managers

to maintain viability and profitability. Consequently, in

addition to educative approaches, the use of financial 

and other incentives may be appropriate in some

circumstances to promote effective greenhouse responses 

in the agricultural sector.

Existing measures

E x te n s i on  pro g r a m s

Increased efficiency in the production of animal products

will reduce methane emissions, especially from sheep and

cattle. Specific government measures to promote this include

extension programs targeting rangeland systems and 

new animal waste processing systems for intensive

livestock holdings.

Research and extension activity is also being undertaken

regarding agricultural residue burning, fertiliser application,

minimum tillage and stubble retention practices, and waste

management practices and technologies.

A nt i -m e th an o ge n re s e a rc h

CSIRO has patented an anti-methanogen feed additive which

suppresses methane emissions by 100%. However, it results

in marginal production gains and has to be fed daily. CSIRO

has also patented a methanogen vaccine suitable for both

sheep and cattle which is achieving an 18% reduction in

emissions with some significant production gains. Further

research, development and commercialisation of these

products is required. The Commonwealth has provided

CSIRO with $1 million to promote the vaccine.

Additional measures

6 . 9 In c or po ra t i ng  c on s i d era t i o n  

o f  g re e nh ou se  i ss u e s  int o

a g r i c u l tu r a l  ma na ge me nt

p r a c t i c e s

Sustainable agricultural management practices, which deliver

reductions in net greenhouse gas emissions, will be

promoted through the delivery of programs addressing the

following issues:

● opportunities for reducing energy use in agricultural

production;

● conservation cropping;

● opportunities to improve animal husbandry;

● manure management and the use of biogas and other

technologies by intensive animal industries;

● reduction of biomass burning (noting that further

research may be required to determine the most

appropriate practices in different regions, and that

reduced burning is not always an appropriate strategy

for all areas in Australia – with burning needed for

strategic reasons such as wildfire management).

Methods utilised include extension services, community-

based programs such as Landcare, government agriculture

department information services, adult learning processes

involving producers and rural groups, and producer

publications and rural newspapers. These will be used to

promote agricultural management practices which deliver

reductions in net greenhouse gas emissions. 

Specific packages of information for each key industry type

and region will be developed, although a core component of

each package will be an explanation of the cause, effect and

industry contributions to greenhouse emissions and sinks.

Each package will provide an indication of the likely size of

both productivity and greenhouse gas benefits that could be

gained from implementing improved agricultural

management practices.

Where appropriate, pilot programs and case studies will be

conducted to establish the most effective means of

promotional activity. A compendium of existing research,

development and education programs that contribute to the

reduction of emissions and creation of sinks for greenhouse

gases (including information on the cost of these programs

and the outcomes they are intended to achieve) will also be

prepared.

Note – The annex  to this module provides further

information on this measure.
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Responsibilities – to be pursued by the Commonwealth,

NSW, NT, Queensland, SA, Tasmania, Victoria and WA

in consultation with producer organisations – noting

that the type and distribution of different agricultural

activity varies between jurisdictions. Where appropriate,

development of information and promotional packages

to be coordinated nationally through the Agriculture

and Resource Management Council of Australia and

New Zealand (ARMCANZ) to achieve economies in

development and production of material. Compendium

to be pursued by the Commonwealth and all States and

Territories through ARMCANZ and in consultation

with Local Government and peak bodies of producer

organisations.

Indicative timeframe – ongoing action from 1998/99.

Compendium of research etc. to be prepared during

1998/99.

6 . 1 0 De vel o pm en t  o f  p o l i c i e s  f or

sus ta i na b le  la n d ma n a ge men t

In reviewing and developing policies for sustainable land

management, the findings of the Industry Commission

Inquiry on Sustainable Land Management on instruments

likely to be the most cost effective for encouraging practices

which optimise carbon and nitrogen management and

reduce net emissions will be considered. The instruments

could include (but not be limited to) taxation incentives,

interest reductions, rate relief, financial institutions, cross-

compliance, rewards/recognition and penalties/legislation. 

A program to promote and implement the preferred

methods will follow the investigation.

Responsibilities – to be pursued by the Commonwealth

in collaboration with the ACT, NSW, NT, Queensland,

SA, Tasmania, WA, and the Australian Local

Government Association, in consultation with producer

organisations.

Indicative timeframe – investigation to be completed by

December 2000.

6 . 1 1 R um e n m od i f i e r  re s e a rc h

CSIRO to continue work to develop and make commercially

available a vaccine inhibiting the production of methane in

the rumen of livestock.

Responsibilities – CSIRO to have lead responsibility

for research and development and facilitation of the

commercialisation of the product with the assistance

of governments.

Indicative timeframe – for action from 1998/99.
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ANNEX TO MODULE 6

Particular issues to be encouraged and promoted through

measure 6.9 include:

Re du c i n g e n er gy  u se  in  

a gr i cu l t ur a l  p ro d u c t i o n

Key management practices to be promoted may include:

● expanding the use of minimum tillage and traffic

management techniques (precision farming);

● expanding the use of renewable energy on farms,

particularly in remote locations;

● introducing farm energy budgets;

● re-using agricultural waste especially for on-farm

applications;

● accelerating the replacement of old machinery with

newer more energy-efficient equipment;

● enhancing the use of alternative fuels and the use of

transport modes with low emissions per tonne-

kilometre of freight through existing rural education

and extension mechanisms; 

● developing packages of information which recognise

specific regional circumstances and needs;

● providing appropriate incentives or other such

measures.

C o n s e rv a t i o n  c ro p p i n g

Key management practices to be promoted may include:

● minimum tillage and controlled traffic;

● significant reduction of cultivated/bare fallow;

● direct drilling;

● ley systems and crop rotations;

● stubble retention;

● strategic use of inorganic fertiliser and legumes;

● use of deep-rooting plants.

I m p ro v i n g an im a l  hu s ba n dr y

Key management practices to be promoted may include:

● improving feed conversion efficiency through breeding

and culling programs;

● farm management practices including supplementary

feeding, herd health, improved pastures, optimal

stocking rates and feedlotting (depending upon net feed

conversion efficiency);

● farm management practices which promote stocking

rates that minimise the risk of degrading pasture cover,

root material and soil carbon;

● consideration of alternative and new animal species 

for production.

R e du ct io n  o f  b i om as s  b ur n i n g

Key management practices to be promoted may include:

● adoption of green cane harvesting;

● strategic native pasture management and practices

including stocking strategies;

● stubble mulching and conservation tillage practices in

cropping industries;

● increased strategic management of woody weeds;

● alternative use of crop residues (e.g. cane trash for

mulch etc).

Management practices which enhance soil carbon

will be promoted.

G r e e n h o u s e  S i n k s  a n d  S u s t a i n a b l e  L a n d  M a n a g e m e n t
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Introduction

Scope

This module addresses greenhouse gas emissions from

manufacturing, petroleum, mining and minerals processing,

methane emissions resulting from the treatment and disposal

of green and organic waste and waste water, and

opportunities for capturing, using and disposing of CO2

emissions.

Measures related to greenhouse emissions reduction in

industry through partnerships and cooperative agreements

and industrial energy efficiency are addressed in Modules 3

and 4 respectively.

Context

Cleaner production – reducing resource inputs and waste

outputs in the production process – is an important means

of reducing greenhouse gas emissions while g enerating a

range of other environmental and economic benefits. Its

pursuit is an integral part of action to reduce greenhouse gas

emissions from industry and the management of waste.

Excluding emissions resulting from the consumption of

energy, industrial processes contributed 2% of Australia’s

net greenhouse gas emissions in 1996. The main

contributors were cement, aluminium and iron and steel.

Continued growth in these industries can be expected to

result in an increase in greenhouse gas emissions. However,

this may be mitigated by efficiency improvements as new

technologies and processes are developed and implemented.

For example, between 1990 and 1996, non-energ y

greenhouse gas emissions from industrial processes fell

by 25%.

Waste levels are generally linked to population change.

Greenhouse gas emissions from waste, which are dominated

by methane, increased by 13% b etween 1990 

to 1996, and were responsible for 4% of Australia’s net

greenhouse gas emissions in 1996.

Action by Australia

This module outlines action on:

● reducing greenhouse gas emissions from industry; and 

● reducing methane emissions from waste treatment 

and disposal.

Greenhouse Best Practice in Industrial Processes
and Waste Management7

Module



Reducing greenhouse gas emissions 
from industry

By monitoring their greenhouse gas emission level and

patterns, industries can establish the information base

necessary for identifying cost-effective opportunities for

reducing these emissions.

To minimise industry’s greenhouse gas emissions, total

emissions per unit of production need to be decreased. Steps

also can be taken regarding the capture and use/disposal of

the fugitive emissions released at specific sites ( e . g. petroleum

resource developments). Some preliminary investigations

have been conducted in this area but further research is

required to determine the possible effectiveness of the

various options.

The Kyoto Protocol includes three classes of industrial

greenhouse gases – perfluorocarbons (PFCs),

hydrofluorocarbons (HFCs) and sulphur hexaflouride

(SF6). While the use of these gases in Australia is currently

fairly limited, their high global warming potentials and 

the increase in their use, indicate the need for

management strategies.

Existing measures

I n d u s t r y  i n pu t  t o  t he  Na t i o na l

G re en h ou se  G a s  Inv e nt or y

Industry is actively involved in the development and

compilation of information needed for the National

Greenhouse Gas Inventory – especially in relation to

process emissions.

G re e nh o use  C ha l l eng e  p ro g r a m

The Greenhouse Challenge is a program of cooperative

agreements between industry and government whereby

companies enter formal agreements to undertake action to

abate their greenhouse gas emissions.

As at June 1998 formal agreem ents covered indu s tries wh i ch

con tri buted abo ut 45% of Au s tra l i a’s total em i s s i ons from the

i n du s trial sector. Acti ons to be implem en ted thro u gh the

a greem ents are esti m a ted to redu ce aggrega te greenhouse ga s

em i s s i ons by over 20 mill i on tonnes of CO2 equ iva l en t .

Com p a ny acti ons ra n ge ac ross major re s e a rch and

devel opm ent proj ects, reducing landfill waste, tree planti n g,

ren ew a ble en er gy and fuel swi tch i n g. Fu rt h er inform a ti on

rel a ting to the Greenhouse Ch a ll en ge Program is in Module 3.

T h e Na t i on a l  S t ra te g y f or  C l e ane r

P ro d u c t i o n

This Strategy is currently being developed. A key objective is

to provide options to assist governments, industry and the

community to establish a framework that provides industry

with the incentives, the information and the capacity to

improve their environmental performance in the design,

production and delivery of goods and services to the

community. The Strategy will also encourage reductions in

the discharge of waste water and organic materials which

contribute to greenhouse gas emissions. Cleaner production

is a practice that can be applied beyond industrial processes

to all sectors of the community, for example, agriculture,

construction, hospitality, retail and services. The Strategy is

expected to be finalised by December 1998.

Wa st e r edu c t io n ,  reu se  a nd  re c y c l i n g

Waste reduction, and product reuse and recycling, are

encouraged through mechanisms such as national industry

waste reduction agreements and the development of a

national packaging covenant with industry. Although the

particular focus of these programs is on packaging materials,

the frameworks being developed will lend themselves to

wider application.

A ct i o n  b y  spe c if i c  i nd u str i es

Aluminium production – perfluorocarbons (PFCs) produced

by the Australian aluminium industry are strong greenhouse

gases. Industry has reduced these emissions by two thirds

since 1990. A fundamental abatement strategy is to reduce

the anode effect time of the cells.

Natural gas pipelines – leakage of methane from gas pipelines

is being reduced by rehabilitation of low pressure gas

reticulation pipelines.

Fugitive emissions from the petroleum industry – fugitive

emissions from all stages of oil and gas production are

regulated under Commonwealth petroleum legislation

related to offshore operations, and State and Territory

petroleum and/or environmental legislation for onshore

operations. Fugitive emissions that can occur during

refinery operations are regulated by the States and

Territories. New technology has reduced methane 

emissions during liquefaction of natural gas. Estimat ed

methane emissions from the North West Shelf Project

were 20% lower in 1996 than with the original plant design,

with potential for further reduction.

Additional measures

7 . 1 I n d u s t r y  e mi s s ion s

(i) Governments will work with industry to reduce

greenhouse gas emissions arising from industrial

processes, particularly CO2, N2O and methane. Key

industries include the aluminium, cement, iron and

steel, coal mining, oil and gas production, minerals and

mineral processing industries. An important aspect will

be the pursuit of best practice through the development

and implementation of environmental management

systems, training, monitoring and reporting.

8 4
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(ii) The feasibility of systems which could be used for the

capture, use and/or disposal of CO2 at specific site

locations where major emissions occur, will be

examined.

(iii) In addition, industry will be encouraged to monitor its

emissions of greenhouse gases and to report on

emissions where arrangements exist for this purpose 

(e.g. through the Greenhouse Challenge program, 

State and Territory-based cooperative programs etc). 

Note: Emissions from the electricity and gas supply

industries are addressed in Module 4. Improvements in the

energy efficiency of industry will also be important for

achieving greenhouse gas emission reductions – this will be

pursued through Modules 3 and 4.

Responsibilities – (i) and (iii) to be pursued by the

Commonwealth and all States and Territories in

partnership with industry and relevant industry

associations

(ii) to be pursued by the Commonwealth through the

Bureau of Resource Sciences.

Indicative timeframe – (i) and (iii) ongoing action.

(ii) research to be completed during 1999/00. 

7 . 2 E n v i ro nm en ta l  man ag e me n t

st ra te g i es  f o r  s y n th et i c  ga se s

Governments will work with industry to develop

environmental management strategies for each of the

synthetic gases included in the Kyoto Protocol – HFCs, PFCs

and SF6. The strategy for HFCs will address the use of HFCs

in non-refillable containers.

Responsibilities – to be pursued by governments,

through coordinated action, in partnership with

industry.

Indicative timeframe – to be advanced during 1998/99.

Reducing methane emissions from
waste treatment and disposal

Measures to minimise and improve the disposal of waste can

achieve reductions in greenhouse gas emissions, as well as

providing a range of other environmental benefits and

potential economic gains from greater process efficiencies

and waste minimisation and conversion. For example, the

capture and conversion to energy of methane from landfill

or closed vessel anaerobic treatment can be cost-effective

and yield a number of benefits, including lowering

greenhouse impacts.

Existing measures

Wa s t e M in i mi s at i on  an d  

Re cy c l i n g  S t r at egy

Under the Australian and New Zealand Environment and

Conservation Council’s (ANZECC) Waste Minimisation and

Recycling Strategy, the Commonwealth, States and

Territories have agreed to reduce the amount of waste going

to landfill by the year 2000 by 50% compared with 1990 per

capita levels. Waste management is a State, Territory or Local

Government responsibility and most jurisdictions have waste

minimisation and re-use strategies.

G re e n an d O rg a nic  Was te  

M ana g em e nt  S t ra te g y

The Green and Organic Waste Management Strategy, which

was agreed by ANZECC in November 1996 subject to the

development of markets for recycled organic products, is

fundamental to the success of action to reduce methane

emissions from landfill.

A c t i o n  b y L o ca l  G ov er n m e n t

The majority of local councils in Australia have introduced

recycling schemes. A number also recycle green waste

and/or have created reuse centres. In addition, many

councils have developed and are actively promoting

community education programs which encourage good

consumer and recycling habits.

Newcastle Council, for example, has initiated methane

capture projects from which 140 000 tonnes of carbon

dioxide equivalent are expected to be saved. The Council is

planning to use this methane to generate electricity to power

its own operations.
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Additional measures

7 . 3 Imp l e me n ta t io n  o f  t he  Gre e n

an d O r ga nic  Was te  M ana g em e nt

S t r a t e g y

Organic waste (food, garden, industrial organic and

unstabilised sewage sludge) going to landfill will be

minimised through implementation of the ANZECC Green

and Organic Waste Management Strategy where this will

contribute to a cost-effective abatement of greenhouse gas

emissions.

Responsibilities – to be pursued by the Commonwealth

and all States and Territories through ANZECC in

partnership with local governments and in consultation

with landfill owners/operators and other relevant

industries (e.g. food processing, renewable energy

generators, hospitality, composting).

Note – Local government is not a signatory to the 

Green and Organic Waste Management Strategy.

Indicative timeframe – ongoing action.

7 . 4 M et ha n e e m is s i on s  f ro m la nd f i l l

In addition to reducing methane emissions through waste

minimisation, action will be taken to encourage the capture

and utilisation of landfill methane emissions by:

(i) addressing the policy, financial and structural barriers

which prevent the widespread use of methane capture

technology, for example, by encouraging the purchase

by the electricity industry of electricity produced from

methane capture (e.g. by developing partnerships with

the electricity industry at the commencement of landfill

development);

(ii) ensuring that new putrescible waste landfills are, where

appropriate, equipped with methane capture and

conversion facilities – for smaller or remote landfills,

methane flaring to be practised where practicable;

(iii) developing and implementing education and training

for methane capture at landfills, including

demonstration plants, technical guidelines and safety

standards. 

Responsibilities – to be pursued by the Commonwealth,

ACT, NSW, Queensland, SA, Tasmania, Victoria and WA

in partnership with local governments and in

cooperation with landfill owners/operators and the

electricity supply industry.

(i) and (iii) to be pursued in a national ly coordinated

manner with input from environment and energy

agencies.

Measure not applicable in the NT.

Indicative timeframe – ongoing action.

7 . 5 Me th an e em i ss i o ns  f ro m w a ste

w a t e r

Methane emissions from waste water will be minimised and,

where appropriate, captured and utilised by:

(i) expanding programs for extending sewer mains into

unsewered outer metropolitan and regional areas,

providing funding for the construction of more efficient

waste water treatment systems (which consider

minimising greenhouse emissions) and upgrading

treatment plants to capture and utilise methane

produced;

(ii) waste water authorities encouraging those clients

responsible for the generation of bio-degradable wastes

to reduce their waste streams; 

(iii) promoting best practice in waste water treatment to

reduce total methane emissions, including the capture

and use of methane (e.g. as an energy source) or , where

appropriate, treatment of waste water aerobically.

General data and information on best methods for

increasing methane recovery will be provided; 

(iv) undertaking research and demonstration of energy

production from methane emissions from waste water

treatment plants and developing voluntary agreements

with operators to convert methane to energy.

Responsibilities – to be pursued by the Commonwealth,

NSW, Queensland, SA, Victoria and WA in partnership

with local government and in consultation and

cooperation with the waste wat er industry.

(iii) and (iv) to be pursued as cooperative initiatives to

avoid duplication of effort.

Measure not applicable in the ACT or NT.

Indicative timeframe – (i) and (ii) to be pursued

through ongoing action.

(iii) and (iv) to be completed by July 2000.
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Introduction

Scope

This module addresses the development and implementation

of a national framework for adaptation to the impacts of

climate change. The likelihood that some climate change

impacts will occur and must be accommodated in policy

formulation is implicitly recognised. The measures include

the identification, evaluation and removal of barriers to

adaptation; improved research to assist in developmental

work; and assessment of the adaptation requirements of

several key sectors. 

Prioritising action under this module, including judging 

the adequacy of approaches to ensure timely and effective

planning for adaptation, will be dependent on the findings

of research envisaged in Module 2.

Context

Adaptation refers to any adjustment that can respond to

anticipated or actual consequences associated with climate

change. All nations, including Australia, will need to assess

options and develop adaptation strategies to assist in

mitigating adverse impacts and exploiting potential

opportunities arising from climate change. Despite efforts to

limit greenhouse gas emissions, some level of climate change

is increasingly certain.

The development and implementation of adaptation

strategies requires the active involvement of all spheres of

government, the private sector and the community. The

selection of specific adaptation strategies will need to be

based on an integrated assessment of potential impacts and

adaptation options, including their benefits and costs to the

community as a whole, and their ease of incorporation into

existing planning processes.

Difficulties in developing and implementing adaptation

strategies arise because: 

● uncertainties still exist in climate change science and in

projections of possible future climate change at the

regional level; 

● climate change is one of many changes to which people

and ecosystems need to adapt; 

● the interactions of climate change with other

environmental processes are not fully understood; 

● there are a range of institutional and behavioural

barriers to adaptation which are only poorly

understood; 

● the need for adaptive responses to climate change is not

widely accepted; and

● there is difficulty in choosing when to adapt and who is

responsible for initiating the processes required.

Action by Australia

This module outlines action on:

● a national framework for adaptation to climate change;

and

● adaptation strategies for key sectors.

Adaptation Strategies for Climate Change8
Module



A national framework for adaptation to
climate change

An integrated assessment of climate change impacts and

sectoral adaptation strategies is required. However, it will be

difficult to fully account for all the effects that a change in

one sector, resulting from climate change impacts, can have

upon another sector.

Within the limitations of our understanding of climate

change science, identification of adaptation priorities and

levels of investment will depend on the findings o f

assessments and cost-benefit analyses, and will be considered

in light of technological development and activities for

emissions mitigation.

A national framework for adaptation will provide a sound

information base to assist decision making in assessing

options and adopting effective strategies to maintain

Australia’s natural heritage and economic viability in

response to climate change. The framework will evolve over

time in light of experience in pursuing these strategies.

Additional measures

8 . 1 A n a t ion a l  f ra m ew o rk  fo r

ada p ta t i o n  t o  c l i m a te  ch an ge

A national framework will be developed to assist 

policy makers and industries plan for and adapt to the

potential impacts of climate change in a cost-effective

and timely manner.

As an initial step, effort will be directed to defining and

seeking agreement among key stakeholders (governments,

industries, research bodies) on a set of objectives for

adaptation strategies in Australia.

The framework will identify adaptation priorities and

options, including for the removal of barriers to

implementation, and provide for community information.

The framework will evolve over time, reflecting the outcomes

of the implementation of the other measures in this module,

and drawing on the findings of measures in Module 2 related

to research into the impacts of climate change.

Responsibilities – the Commonwealth to play a key role

in developing coordinating arrangements and to provide

support for research in collaboration with all States and

Territories. Consultation to occur with relevant bodies

such as CSIRO, Bureau of Meteorology, Queensland

Climate Applications Centre, universities, the Australian

Academy of Science, and local government. 

Indicative timeframe – to be advanced from 1998/99.

8 . 2  C ro ss - se ct or a l  i m pl i ca t io n s  of

a d a p t a t i o n

Cross-sectoral and regional interactions will be investigated

to provide an integrated assessment of climate change

impacts and adaptation options. These assessments wil l

consider the findings of climate change impact research

(see Module 2), the adaptation options identified through

measure 8.4, and the results of the initial adaptation actions

implemented under measures 8.5 to 8.9.

In undertaking an integrated assessment, consideration

will be given to:

● the particular sectoral and regional sensitivities in

Australia to climate change;

● the effects that adaptation responses in one sector can

have upon another sector;

● the influence of alternative adaptation options on the

implementation of mitigation strategies;

● the uncertainties associated with the assessment of

impacts and adaptation options.

The program of research will include the dissemination of

information on the findings of the integrated assessment to

public and private sector groups/organisations.

Responsibilities – to be pursued by the Australian

Greenhouse Office in conjunction with other

Commonwealth, State and Territory agencies, local

government, industry/sectoral stakeholders, universities,

and other research bodies.

Indicative timeframe – to be advanced from 1998/99.

8 . 3 Me ch an i sm s  to  de l i v er

ada p ta t i o n  s t ra te g i es

The extent to which current planning processes and

strategies (both public and private), which deal with existing

climatic variability, can provide a basis for developing

climate change adaptation strategies will be investigated.

Gaps will be identified and strategies and actions developed

where necessary to improve planning processes to support

adaptation to climate change.

As part of the investigations, consideration will be given to:

● identifying the means of increasing the flexibility and

breadth of issues coverage in existing planning processes

to provide for incorporation of potential climate change

impacts into planning horizons and arrangements;
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● identifying barriers to the implementation of adaptive

responses (including lack of adequate

information/knowledge and constraints imposed by

financial and institutional arrangements) and

appropriate solutions to these barriers (including their

benefits and costs);

● analysing the risks associated with various options

including status quo.

Responsibilities – to be pursued by the Commonwealth,

ACT, NSW, Queensland, SA, Tasmania, Victoria and WA

in collaboration with local governments. Where

appropriate, investigations to be coordinated to achieve

added value and efficiency. Consultation to occur with

private sector/sectoral interest groups and stakeholders.

Indicative timeframe – to be advanced from 1998/99.

Adaptation strategies for key sectors

In a changing climate, various sectors may experience

significant impacts. In sectors such as forests or agricultural

production, plant species will be reacting to direct and

indirect effects caused by climate change, and by rising

atmospheric CO2 concentrations. These effects will in turn

have various impacts on economic viability and

environmental values. For example, forests may be affected

by changing temperature and rainfall regimes, direct CO2

effects, and possible changes in competitive relationships

between forest and other species including pests. Forest

managers will need to develop adaptive strategies which take

account of these changes to ensure that management goals

(e.g. timber production or maintenance of natural values) 

are met.

Therefore, adaptation planning for several key sectors or

areas which have been identified as sensitive to the direct

effects of climate change needs to be undertaken. These

sectors include:

● coastal and marine environments and resources;

● agriculture (including agricultural pests and diseases);

● biodiversity;

● forests; and

● human health (e.g. through vector-borne diseases).

There are also secondary impacts which may arise from

climate change which will need to be taken into account in

developing adaptation strategies (e.g. reduced water

availability, as a result of climate change, may have direct

impacts on cotton production with possible flow on effects

to the textile industry).

Further development of adaptation strategies will occur over

time as our understanding of climate change impacts in

these and other sectors (such as alpine areas) advances.

Existing measures

S e cto r a l  c l im at e  c ha n ge  ada pt a t i o n

a s s e s s m e n t

Australian experts are currently undertaking preliminary

investigations into the development of adaptation strategies

for key sectors of the economy, including agriculture and

coasts, to respond to climate change. These assessments have

generally been made as part of a limited number of climate

change impact/vulnerability studies, and as a consequence

only preliminary adaptation options for these sectors have

been identified to date. 
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Some sectors are further advanced in terms of assessing

adaptation needs, and specific adaptation measures for those

sectors have been outlined. In the longer term, these

measures will be updated, and where possible supplemented

by other sectoral measures as the state of the knowledge

(under development through measure 8.4) allows.

Additional measures

8 . 4 As s es sm en ts  t o  a ss i s t  t he

d ev e l op men t  o f  s ec t or a l

ad ap t at i on  s t r a te g i es

As part of the national framework for adaptation to climate

change, adaptation strategies will be developed for the

following sectors/issues:

● agriculture (e.g. identify new crops or crop cultivars

suitable for future use);

● management of forests and other woody vegetation (e.g.

identify forest species suitable for long-term planting);

● human health (e.g. identify response actions to deal with

changes in the distribution of vector borne diseases);

● biodiversity (e.g. identify strategies for the design

and protection of reserve values under future

climate conditions);

● coastal planning (e.g. identify response actions for

suitable coastal management under climate change);

● alpine regions (e.g. identify management strategies 

for biodiversity and economic viability);

● water resources (e.g. identify water management

strategies suitable for future use);

● integrated assessments for key regions in Australia 

(e.g. Murray–Darling Basin).

Priorities will be determined by the findings of the national

forum on climate change impacts (measure 2.6). Initial

research priorities for biodiversity, forests and human health

are identified in measures 8.7 to 8.9.

The research plan will include the dissemination of

information on the research findings to those public and

private sector groups/organisations whose activities may

be affected by climate change impacts but could, with

adjustments, adapt to climate change.

Responsibilities – the Commonwealth to play a key role

in developing coordinating arrangements and to provide

support for research in collaboration with all States and

Territories. Consultation to occur with research bodies

such as CSIRO, Bureau of Meteorology, Queensland

Climate Applications Centre and universities, and the

Australian Academy of Science. 

Indicative timeframe – to be advanced from 1998/99.

8 . 5 A da p ta t i o n  s t ra t eg ie s  i n  th e

co as ta l  z on e

Implementation of adaptation in the coastal zone will be

supported by:

● encouraging adoption of planning strategies which take

into account possible climate change impacts, including

sea level rise (based on best available climate change and

impacts modeling);

● assisting local governments in assessing the vulnerability

of local coastal areas to possible climate change impacts

and in developing appropriate response strategies;

● encouraging awareness and improved management of

potential hazards arising from climate change;

● enhancing the capacity to monitor environmental

change in the coastal zone to improve coastal

management in response to climate change.

Responsibilities – to be pursued by the Commonwealth,

NSW, NT, Queensland, SA, Tasmania, Victoria and WA

in collaboration with local governments and in

consultation with relevant scientific bodies. Measure not

applicable in the ACT.

Indicative timeframe – ongoing action.

8 . 6 I m p rov in g u se  of  c l i mat e

f o re ca st s  and  c l i ma t e  c h a ng e

sce n ar i os  in  a gr i c u l t ure

The use of climate variability and climate change

information (seasonal and longer term forecasts of climate

variability and scenarios of future climate change) will be

increased to aid decision-making on farms and within the

agricultural sector. This outcome will be pursued by:

● improving the reliability of existing forecasting services

and the capacity to provide specialist forecasts which are

suitable for use by farmers;

● promoting the consideration of climate change scenarios

and development of suitable adaptation st rategies in

response to climate change;

● increasing the awareness of available forecasting services

through education, extension and information services;

● improving the content and availability of decision

support services integrating forecasting capacity with up

to date information on optimum requirements of

available cultivars and market characteristics.
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Responsibilities – to be pursued by the Bureau of

Meteorology with CSIRO and with the Commonwealth

and all States and Territories in consultation with

agricultural producer organisations. Research to

improve climate forecasting represents a continuation of

existing work but with the objective of improving

performance. Awareness program to be coordinated

nationally in consultation with the Bureau of

Meteorology and CSIRO. Improvements to decision

support services to be nationally coordinated.

Indicative timeframe – research and development to be

completed by December 2000. Other initiatives to be

developed and implemented from 1998/99.

8 . 7 Ad a pt at i on  s t ra te g ie s  f or

b io di v e rs i t y  c on se rv a t i o n

A framework for progressing adaptation planning for

biodiversity conservation will be developed, providing for

more detailed plans targeted to components of biodiversity

of conservation significance. 

Priorities to be addressed within the framework include:

● adaptation requirements of components of biodiversity

of national environmental significance such as

endangered and vulnerable species and communities,

Ramsar listed wetlands, habitat requirements of

migratory species identified in bilateral agreements,

world heritage properties listed for natural 

(biodiversity) values;

● assessment of the capacity of protected areas to sustain

their biodiversity in the event of climate change and

identification of where altitudinal and latitudinal buffer

zones or corridors exist (or other appropriate

mechanisms to facilitate migration of species) or are

required to allow for the movement of organisms;

● adaptation requirements of species or communities

whose features, (including range and physiological

tolerance) suggest that they are likely to be subject

to a change in conservation status as a result of

climate change;

● a broad indication, at the regional or ecosystem level, 

of where climate change may lead to changes in the

boundaries of vegetation types, with a particular focus

on arid and semi-arid biomes, rangelands, other

grasslands, mountains and wetland communities;

● options for addressing the secondary effects of climate

change on biodiversity such as altered fire regimes;

climatically driven land use changes; conditions that

would favour the spread of pathogens or invasive

species; and increased vulnerability to desertification

and soil degradation processes.

Responsibilities – the Commonwealth to play a key role

in developing coordinating arrangements and to provide

support for research in collaboration with all States and

Territories. Consultation to occur with research bodies

and relevant non-government stakeholders.

Indicative timeframe – to be advanced from 1998/99.

8 . 8 Ad ap ta t io n  s t r at e g ie s  fo r  f or e s t s

A framework will be developed to progress plans to adapt

native and exotic commercial and non-commercial forests,

and to ensure continued viability of effective greenhouse

sinks and the economic contribution of the sector.

In addition to issues addressed in measure 8.7 priorities 

will include:

● identifying adaptation requirements for managing

existing forests;

● identifying options for enhancement of forests to

maintain stocks and conservation values;

● developing adaptation strategies to address secondary

effects such as altered exposure to disease and

distribution of pests;

● identifying forests that are particularly vulnerable to

climate change, either because they are currently

growing at the limits of the species environmental

tolerance, or because the species may have a narrow

range of tolerance;

● identifying species or provenances with broader

environmental tolerances that could replace currently

used plantation species to reduce vulnerability to

climate change.

Responsibilities – the Commonwealth to play a key role

in developing the coordinating arrangements and to

provide support for research in collaboration with all

States and Territories. Consultation to occur with

research bodies, the forestry industry and relevant non

government stakeholders.

Indicative timeframe – to be advanced from 1998/99.
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8 . 9 Ad a pt a t io n  s t ra teg i es  fo r  hu m an

h e a l t h

A framework will be developed to progress adaptation

planning for human health, and provide detailed plans

targeted to components clearly related to the consequences

of a changing climate such as vector borne and infectious

diseases, and extreme event-related morbidity and mortality.

Elements of the framework could include:

● assessing the need for increased public health and

control programs;

● improving ecosystem or agriculture management to

reduce the potential for invasion by vectors;

● developing and introducing protective technologies;

● improving primary health care of vulnerable

populations (e.g. indigenous, young and aged groups, 

or regionally);

● education campaigns to change high risk behaviour 

(e.g. encouraging widespread use of insect resistant

netting and clothing).

Responsibilities – the Commonwealth to play a key role

in developing coordinating arrangements and to provide

support for research in collaboration with all States and

Territories. Consultation to occur with research bodies,

the Australian Medical Association and relevant non-

government stakeholders.

Indicative timeframe – to be advanced from 1998/99.
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The state of greenhouse science

Australia has accepted and endorsed the 1995 findings of the

Intergovernmental Panel on Climate Change (IPCC) in its

Second Assessment Report1. The IPCC is recognised as the

most authoritative international source of scientific,

technical and socio-economic advice on climate change

issues. The Panel’s First Assessment Report was completed in

August 1990 and served as the basis for negotiating the

FCCC.

In its Second Assessment Report, the IPCC reported that:

● climate has changed over the past century;

● the balance of evidence suggests a discernible human

influence on global climate;

● climate is expected to continue to change in the future as

concentrations of greenhouse gases in the atmosphere

increase;

● for many regions and systems, the effects of climate change

are likely to be adverse;

● there are still many uncertainties.

These findings were supported in the Ministerial Declaration

of the Second Conference of the Parties to the Framework

Convention on Climate Change in July 1996, and formed a

basis for agreement on the need for more effective action by

all countries, including Australia, to address the enhanced

greenhouse effect. The IPCC Second Assessment

underpinned the conclusion of the Kyoto Protocol.

A third major IPCC Assessment will be completed by 2001.

Australia’s greenhouse gas emissions profile

Australia is a relatively small producer of greenhouse gases,

accounting for approximately 1.4% of global emissions.

However, our emissions per capita rank third amongst

industrialised countries. This is due to our particular

national circumstances, including an abundance of fossil fue l

resources which have influenced the structure of Australia’s

economy and trade profile, a dispersed population with a

consequent high dependence of fossil fuel based transport,

and a relatively fast rate of population growth. The

implications of this national emissions profile are discussed

in the section of this Appendix dealing with Climate change

and Australia: potential impacts, constraints and

opportunities.

Information on the sources of, and trends in, Australia’s

greenhouse gas emissions is ma de available through the

National Greenhouse Gas Inventory (NGGI) and related

work on sectoral emissions projections. This information

provides an important pointer to the areas in which action

may best be taken to limit Australia’s greenhouse gas

emissions.

The NGGI contains detailed information on emissions of al l

greenhouse gases and the contribution to national emissions

of various source categories, as well as the removal of CO2

from the atmosphere due to the uptake of carbon through

forestry, pasture improvement and agricultural practices2.

Figure 1 presents information on the source categories of net

greenhouse gas emissions, expressed in CO2 equivalent

terms3, in Australia for 1996 – the latest year for which

inventory information is available.

1 IPCC Second Assessment: Climate Change 1995 – A Report of the Intergovernmental Panel on Climate Change, United Nations Environment Program and World
Meteorological Organisation.

2 The inclusion of CO2 removals means that the NGGI p rovides an estimate of net greenhouse gas emissions, ie total emissions minus r emovals.

3 CO2 equivalent emissions are calculated by assigning carbon dioxide a global warming potential (GWP) of 1, methane a GWP of 21 (ie. one tonne of methane is
equivalent to 21 tonnes of carbon dioxide in terms of its effect on global warming), nit rous oxide a GWP of 310, perfluoromethane a GWP of 6,500 p erfluoroethane a
GWP of 9200, and sulphur hexaflouride – a GWP of 29,300. GWPs measure the relative global warming potential of the individual greenhouse gases.
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Note 1 Fugitive emissions are those which occur, for example, during the storage of fuel; 

from leaks due to breakages in pipelines etc.

Note 2 Excluding land clearing, but including Forestry and Other subsectors.

Figure 2 Net greenhouse gas emissions by sector, 1990 to 1996 (Mt CO2-e), excluding land
clearing

Figure 1 Share of Net CO2 Equivalent Emissions by Source Category – 1996 1

5 5 %6 0
%

Sector 1990 1991 1992 1993 1994 1995 1996 Mt CO2-e % Change

Mt CO2-e Mt CO2-e Mt CO2-e Mt CO2-e Mt CO2-e Mt CO2-e Mt CO2-e Change 1990–1996

1990–1996

1 All Energy 296.7 295.5 299.6 301.9 305.6 317.4 331.8 35.1 11.8

Stationary
Energy 205.5 208.4 209.5 212.0 213.9 223.0 231.1 25.6 12.5

Transport 61.8 61.3 63.2 64.2 66.0 68.8 71.0 9.2 14.9

Fugitive 29.4 25.8 26.9 25.7 25.7 25.6 29.7 0.3 1.0

2 Industrial 
Processes 12.1 11.7 10.4 10.2 9.9 9.0 9.2 -2.9 -24.0

3 Solvent & Other NA NA NA NA NA NA NA NA NA
Product Use

4 Agriculture 86.9 89.0 87.1 87.3 86.9 87.4 84.3 -2.6 -3.0

5 Forestry
and Other  (a) -25.6 -25.2 -25.6 -25.6 -24.3 -23.4 -22.7 2.9 11.3

6 Waste 14.8 15.1 15.4 15.8 16.1 16.4 16.7 1.9 12.8

Total of above 384.9 386.1 386.9 389.6 394.2 406.8 419.3 34.4 8.9

Percentages may not add due to rounding. (a) Excludes emissions from Forest & Grassland Conversion Subsector (land clearing).
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Trends and projections of emissions

E n e rg y

Figure 1 shows the dominance of energy as a source of

greenhouse gas emissions in Australia. In 1996, the Energy

category accounted for 79% of total national emissions, with

stationary sources (including power stations) accounting for

55% of national emissions; transport 17%; and fugitive

emissions around 7%.

Figure 2 summarises emissions and changes since 1990. 

The overall picture in the Energy Sector is one of continuing

growth in emissions and an increasing share of Australia’s

total greenhouse emissions. Without effective abatement

action, emissions are expected to grow by over 28% (81Mt

CO2-e) between 1990 and 2010. These projections reflect

assumptions of continuing growth in GDP, in minerals

processing, and in transport and incorporate the main

measures expected to reduce emissions – micro-economic

reform in the Energy Sector, expansion of the Greenhouse

Challenge Program and other measures included in the

Prime Minister’s November 1997 Greenhouse package.

When combined with other measures included here, these

are expected to reduce emissions in 2010 by 64Mt compared

with the levels they would otherwise have reached. (That is,

without these measures emissions could grow by 145Mt

between 1990 and 2010.)

L a n d C le a r in g  a n d Fo re s t ry  and  O th e r

Land cl e a ring is a major, but curren t ly decl i n i n g, source 

of Au s tra l i a’s greenhouse gas em i s s i ons. The major source 

of em i s s i ons in this su b s ector is from forest and gra s s l a n d

convers i on, wh i ch con tri buted approx i m a tely 62.9 Mt in 1996. 

The Forestry and Other subsector, comprising managed

forests and pasture improvement, removed around 5% of

Australia’s net greenhouse gas emissions in 1996.

Due to the considerable uncertainty remaining with the

NGGI estimate of greenhouse gas emissions associated with

this category, the 1996 National Greenhouse Gas Inventory

reports emissions associated with land clearing separately

from the total greenhouse gas emissions. A major

Commonwealth/State effort to improve this data is under

way, though by their nature these emissions currently can

not be as accurately measured as some other sectors.

Inventory data shows that land clearing, primarily for

cropping and pastures, has fallen from about 19% of total

national emissions in 1990 to about 13% in 1996. It is

expected that this assessment will be revised as land clearing

emissions estimates are improved.

Historical land clearing data were mostly inferred through

modelling, but analysis of satellite imagery is beginning to

confirm that the NGGI assessment of recent land clearing

rates is reasonably sound. There are uncertainties in

estimating the emissions per unit of area of land cleared,

especially for the carbon released over many years from soils.

Considerable effort is being invested in strengthening the

methodology and data inputs used to determine emissions

due to land clearing.

A g r i c u l t u r e

Agri c u l tu re acco u n ted for abo ut 23% of total nati on a l

em i s s i ons in 1990 and 20% in 1996. The Fore s try Su b s ector

provi des a sink and con tri buted approx i m a tely a 23 Mt

redu cti on to nati onal net em i s s i ons in 1990 and 20 Mt in 1996. 

Wa s t e a n d I n du s tr i a l  P ro c e s s e s

Waste and non energy industrial process emissions

accounted respectively for about 4% (15 Mt) and 3% 

(12 Mt) of total national emissions in 1990. Waste

emissions have risen to around 17 Mt from 1990 to 1996 

but are projected to return to 1990 levels by 2010. Industrial

process emissions have fallen to 9 Mt from 1990 to 1996 

but are projected to rise again to 1990 levels by 2010.

S u m m a r y

Australia’s greenhouse gas emissions, excluding land clearing,

were the equivalent of 385Mt of carbon dioxide in 1990 and

419Mt in 1996, an increase of about 9%. Between 1990 and

1996 all sectors were net emitters, except for the Forestry and

Other Subsector, a Subsector of the Land Use Change and

Forestry Sector, where removals exceeded emissions in every

year from 1990 to 1996.

Including all sources and sinks except land clearing

emissions, and allowing for the effects of current measures,

Australia’s total emissions are expected to increase by 18%

(71Mt CO2-e) between 1990 and 2010. In the absence of

measures to reduce emissions of greenhouse gases, Australia’s

emissions would be approximately 552Mt CO2-e in 2010, a

43% increase from 1990 levels. Australia believes that with

the inclusion of the Land Use Change and Forestry sector in

estimates of emissions for 2010 together with a range of

cooperative implementation mechanisms identified in the

Kyoto Protocol, the Kyoto target while challenging, is

obtainable.
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Climate change and Australia: Potential
impacts, constraints and opportunities

The National Greenhouse Strategy is tailored to address

Australia’s particular circumstances, including the

opportunities for, and constraints on, different courses 

of action.

Potential impacts of climate change

Australian Governments recognise that Australia is

vulnerable to a range of potential impacts and costs arising

from climate change, and its associated disruption of the

environment and human activities. These effects could

include: an increase in severe storms, floods and droughts;

more intense and longer cyclones; erosion of coasts due to

sea level rise; risks for human health; an increase in the range

and spread of tropical diseases and pests; and adverse

impacts on biodiversity, agricultural industries,

manufacturing industry and social infrastructure.

Australia’s size, great diversity of environments, and the

concentration of population along an extensive coastline,

make us vulnerable to a wide range of impacts arising from

climate change.

Australia’s response to the potential impacts of climate

change must be twofold: to limit our contribution to global

emissions and support similar action by all other countries;

and to lay the foundations for actions to adapt to these

impacts, both positive and negative.

Implications of greenhouse abatement for
Australia

Australia is vulnerable to potential economic impacts arising

from international and national actions to reduce

greenhouse gas emissions. 

There are a number of reasons for this, including:

● Australia’s reliance on long haul transport over a large

land area, its widely dispersed natural resources, and

remoteness from overseas markets;

● above-OECD average population growth;

● few economically viable alternatives to fossil fuels as its

primary energy source, with no nuclear energy and

limited hydro-electricity capacity; and

● Australia is the world’s leading exporter of coal and has

a large supply of fossil fuels which are used to develop

export-oriented industries and energy intensive

activities such as aluminium smelting and steel-making.

These considerations are intensified as a consequence of

Australia’s rate of economic growth, geographic size, and

population growth, which point to a relatively high rate of

emissions growth compared with some OECD countries. 

In particular, substantial growth is occurring in Australia’s

mining and minerals processing sector and there is a trend

towards downstream processing of raw materials using

Australia’s abundant fossil fuel energy resources.

These national circumstances have been recognised in the

differentiated outcomes of the Kyoto Protocol and in the

development of the Strategy. The impacts of proposed

measures will be evaluated by the Australian community in 

a National Interest Analysis (NIA) which is required before

Australia ratifies the Kyoto Protocol in its final form.

In developing the Strategy, governments have been mindful

that objectives relating to economic growth, social justice,

environment protection and conservation are also important

concerns of the community. To be effective, greenhouse

policy must be integrated with these other policy objectives,

particularly economic and trade policies, micro-economic

reform agendas (e.g. transport and energy sector reforms),

competition policy reforms and the review of

Commonwealth/State environmental roles and

responsibilities.

Opportunities for non-greenhouse benefits

While acknowledging the particular constraints on

Australia’s greenhouse response, it also is important to

recognise that Australia’s geographic and economic situation

provides special opportunities for greenhouse action. 

The pursuit of strategically focused domestic responses to

greenhouse will bring economic, social and environmental

benefits to Australia, including:

● the scope for improvements in energy efficiency (both in

production and use) which can contribute to Australia’s

international competitiveness through savings in energy

costs;

● competitive advantages in renewable energy

technologies, such as photovoltaics and biomass energy

– development of these technologies for the domestic

market can provide a platform for Australia to gain from

growth in worldwide demand for renewable energy;

● extensive agricultural activity and natural land resources

which provide unique opportunities for Australia to

reduce emissions of greenhouse gases and to enhance

greenhouse sinks through forestry and revegetation

activities.

The modules identify specific areas where government

programs are already delivering greenhouse benefits 

(eg. the Bushcare: National Vegetation Initiative) and 

new opportunities where complementary programs can 

be pursued.
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Australia ratified the United Nations Framework Convention

on Climate Change in December 1992. The Convention

entered into force on 21 March 1994.

The ultimate objective of the Convention is to achieve

stabilisation of greenhouse gas concentrations in the

atmosphere at a level that would prevent dangerous

anthropogenic (or human induced) interference with the

climate system.

Key commitments for all Parties under the Convention

include4:

● preparing national inventories of greenhouse gas

emissions and removals;

● developing, implementing and reporting on national

programs to mitigate climate change and develop

adaptation strategies;

● cooperation in the development and transfer of

technologies, practices and processes that control,

reduce or prevent emissions of greenhouse gases;

● promoting sustainable development and promoting and

cooperating in the conservation and enhancement of

sinks and reservoirs of all greenhouse gases including

biomass, forests and oceans;

● taking climate change considerations into account in

relevant social, economic and environmental policies

and actions;

● promoting and cooperating in research and exchange of

information on the implications of climate change and

various strategies.

The Convention’s principal commitments for Annex 1

Parties (OECD and East European countries) relate to the

adoption of policies and measures to reduce greenhouse gas

emissions with the aim of restoring their emissions to 1990

levels by the year 2000, subject to a number of relevant

provisions. The Convention provides the flexibility to

implement these measures jointly and assist others to

contribute to the achievement of its objective.

The Convention requires Annex 1 Parties to report to the

Conference of the Parties on their policies and measures as

well as on projections of future net greenhouse gas emissions

(guidelines call for projections to 2010/2020). In response,

Australia submitted its first National Communication under

the Convention in 1994 and submitted the second National

Communication in November 1997.

Annex 1 countries are to provide new and additional

financial resources to meet the agreed full costs incurred by

developing countries in complying with their inventory and

reporting obligations, and the agreed full incremental costs

of other commitments under the Convention.

Through the inclusion of review provisions in the FCCC

governments recognised that it could be a launching pad for

stronger action in the future. The first review of the

adequacy of developed country commitments took place in

1995, and lead to negotiations on strengthened

commitments resulting in the Kyoto Protocol.

The Kyoto Protocol: summary of major
provisions

Australia took an active part in negotiating the Kyoto

Protocol to the Framework Convention on Climate Change

and subsequently signed the Protocol on 29 April 1998.

Target commitments

Developed (Annex I) countries have collectively agreed to

reduce greenhouse gas emissions by at least five per cent

below 1990 levels by 2008–2012. Within this target,

individual countries have agreed to legally binding

differentiated targets ranging from an 8 percent reduction to

a ten percent increase above 1990 levels by the first

commitment period (2008–2012). Australia’s differentiated

target is an eight percent increase above 1990 levels.

The six greenhouse gases to be covered by the Kyoto

Protocol are carbon dioxide, methane, nitrous oxide,

hydrofluorocarbons, perfluorocarbons and sulphur

hexafluoride.

In achieving their reduction commitments, Parties are able

to take account of reductions in greenhouse emissions from

sources and removals of carbon by sinks (in the case of sinks,

activities before 1990 are excluded) and from land clearing.

Cooperative implementation mechanism

Industrialised countries can use a range of mechanisms

aimed at providing cost-effective opportunities to meet

target commitments. These include emissions trading, joint

implementation and emissions banking. The details

governing the operation of these cooperative

implementation mechanisms are yet to be negotiated.

Greenhouse emission reduction credits generated from joint

implementation projects between Annex I Parties can be

used to meet emission targets. 
4 Interested readers are referred to the United Nations Framework Convention on Climate Change for the full text of these provisions.
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A Clean Devel opm ent Mechanism (CDM) is to be establ i s h ed

to assist devel oping co u n tries to redu ce em i s s i ons thro u gh

coopera tive proj ects with An n ex I co u n tries. An n ex I

co u n tries can use the certi fied em i s s i ons redu cti ons ach i eved

to meet their own targets. Priva te sector parti c i p a ti on in bo t h

CDM and joint implem en t a ti on is envi s a ged .

The provision for emissions trading as a mechanism to assist

countries in meeting their targets is contained in the

Protocol. The principles and guidelines governing the

operation of such a regime, however, are yet to be agreed by

the Conference of the Parties. 

Surplus emission reduction credits achieved in one

commitment period may be transferred to a subsequent

commitment period. This is known as emissions banking.

However, emissions from future periods may not be

borrowed to meet commitments in prior periods. 

Bubble arrangements

Parties, such as those comprising the European Union, may

fulfil their (aggregate) commitments jointly. Even though the

Kyoto Protocol text lists each of the EU member states with a

uniform target, burden-sharing within the EU bubble will

continue. Each individual EU member state will have a

differentiated target. In the event of the EU failing to meet its

collective target, individual EU member states who have not

complied with their individual differentiated target together

with the European Commission would be legally liable for

non-compliance.

The Protocol provides in principle for the establishment of

bubble arrangements between any group of Parties which

choose to fulfil their commitments jointly. It also requires

transparency in the operation of bubbles. 

Non-compliance

Approval of the procedures and mechanisms to determine

and address cases of non-compliance, including penalties,

are issues for further negotiation and agreement by the

Meeting of the Parties to the Protocol. Adoption of any

mechanisms entailing binding consequences can only be

achieved through an amendment to the Protocol.

Entry into force

The Kyoto Protocol will enter in force 90 days after at least

55 Parties, representing at least 55 per cent of total Annex I

CO2 emissions for 1990, have ratified the Protocol.

Ratification by Australia will be considered by the

Government only after it has completed a national interest

analysis process that involves consultation with all key

stakeholders. It appears unlikely that the Protocol will enter

into force for several years. 

Policies and measures

Annex I Parties will implement policies and measures in

accordance with their national circumstances to meet their

target commitments. Policies and measures advocated in the

Protocol cover a range of areas such as energy efficiency,

promotion of sustainable development and agricultural

practices, development and increased uptake of new and

renewable technologies and encouragement of market

reform.

Involvement of developing countries

The establishment of a Clean Development Mechanism will

allow industrialised countries to participate in joint projects

with developing countries. However, agreement was not

reached on the future involvement (or even a process to

begin to consider the involvement) of developing countries

in taking on binding target commitments to address climate

change. This issue will need to be considered in ongoing

negotiations. Nonetheless, the provision for establishing a

Clean Development Mechanism is an important means of

pursuing developing country participation in emission

reduction activities.
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A key element in assessing Australia’s greenhouse

performance will be the use of performance indicators.

Australia was one of the first countries in the world to

develop a set of key performance indicators (listed below) 

to evaluate its 1992 National Greenhouse Response Strategy.

This key set of performance indicators will form the basis of

a comprehensive set of performance indicators to facilitate

evaluation the effectiveness of the measures contained in 

this Strategy.

Australia’s key performance indicators include macro

indicators to provide a measurement of overall national

performance (e.g. emissions and emissions per unit of

output); sectoral indicators reflecting sectoral objectives and

measures; and diagnostic indicators for strategic industries

or policy areas. 

The final set of performance indicators, including secondary

and diagnostic indicators, will be developed in 1998/99 to

complement the macro and sectoral indicators. Tertiary

indicators relating to individual groups of measures will be

developed where possible.

Appendix C – Perform a n ce indicators

Macro and sectoral indicators

MACRO INDICATORS ● Total emissions (CO2 equivalents)

● Emissions per unit of economic welfare/performance

● Emissions per capita

SECTORAL INDICATORS ● Total emissions from each sector

● Emissions per unit of gross product

Energy ● Energy emissions per capita

Energy supply ● Emissions from energy delivered by fuel type

● Emissions from energy delivered per unit of energy used

Household energy ● Emissions from household energy p er capita

Industrial and commercial energy ● Emissions per unit of energy delivered

Transport ● Emissions per passenger-km – total and by mode

● Emissions per freight tonne-km – total and by mo de

Transport and urban planning ● Emissions per km travelled in urban areas by mode

Industry process emissions ● Emissions from the aluminium industry

Agriculture ● Sheep methane equivalents per animal

● N2O emissions index

Natural environment ● CO2 from land use change (NGGI methodology)

Waste ● Methane emissions from landfill per capita
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A d ap t at io n  me a sure s

Action in response to, or anticipation of, climate change to

reduce or avoid adverse consequences or to take advantage

of beneficial changes.

A l t e r n a t i ve  F ue l s

Fuels which are less g reenhouse intensive than petrol and

diesel, for example, ethanol.

A n t h ro p o g e n i c

Caused by human activity; in relation to climate change

it describes greenhouse gas emissions resulting from

human activities.

A ust ra l ia n  Gr een ho u s e  O ff i c e

The Australian Greenhouse Office was announced by the

Prime Minister in November 1997. The Office is the key

Commonwealth agency on greenhouse matters, and is

responsible for both the coordination of domestic climate

change policy and for managing the delivery of major new

and existing Commonwealth greenhouse programs.

The Office is a tripartite organisation formed from the then

Departments of the Environment; Industry, Science and

Tourism; and Primary Industries and Energy.

B e n c h m a r k

A standard set by the best existing practice, product or

service. A standard by which something can be measured

or judged. Benchmarking is the process of comparing

performance against that of others in an effort to identify

areas for improvement.

B i o d i v e r s i t y

The variety of all life forms – the different plants, animals

and micro-organisms, the genes they contain, and the

ecosystems of which they form a part.

C l ea n er  pr o d u c t i o n

The continuous application of an integrated preventative

environmental strategy to processes, products and services 

to increase efficiency and reduce risks to humans and the

environment.

C o g e n e r a t i o n

Generation of electricity combined with the production of

heat for commercial or industrial use. Excess electricity

produced can be fed back into the power grid. Cogeneration

is an energy efficient way of using fossil fuels.

E n e r g y  ef f i c i e n c y

Ratio of energy output of a conversion process or of a system

to its energy input; also known as first law efficiency.

En h an ce d  g re e n ho us e  eff e c t

Changes in the earth’s climate as a result of increasing 

levels of greenhouse gases in the atmosphere due to

human activity.

E xt e ns i o n p ro g r a m s

A type of outreach and education program that is often used

in the agricultural sector. An extension program provides

information and encouragement to people and organisations

to adopt new practices.

F oss i l  f ue ls

Coal, natural gas, liquefied petroleum gas, and fuels derived

from crude oil (including petrol and diesel). They are called

fossil fuels because they have been formed over long periods

of time from ancient organic matter.

F ug i t iv e  em is s i o ns

These emissions are not fully controlled, but in most cases

are not accidental. Examples of fugitive emissions are leaks

from gas pipelines and valves, venting and flaring of gases,

methane emissions from coal seams and vapour given off by

petroleum stores.

G lob a l  w a rm in g  p o te nt i a l

An index that allows the potency of greenhouse gases to be

compared. For example, carbon dioxide has a GWP of one

and methane has a GWP of 21, that is methane is 21 times 

as potent as carbon dioxide.

G re en  po wer

Electricity generated from a renewable source. A number of

electricity retailers are now offering green power schemes to

their customers.

G re e nh o use  C hal l e ng e

A cooperative agreements program established in 1995 t o

provide the opportunity for Australian industry to work with

government to reduce greenhouse gas emissions through

continuous improvements in energy efficiency.
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G re e nh ou se  ga s es

Gases that affect the temperature of the earth’s surface. They

include water vapour (H2O), tropospheric ozone (O3),

chlorofluorocarbons (CFCs), carbon dioxide (CO2), methane

(CH4), and nitrous oxide (N2O). The last three gases are of

particular concern in this strategy because they take a long

time to be removed from the atmosphere. CFCs are

controlled separately by the Montreal Protocol due to their

ability to damage the ozone layer in the stratosphere.

G re e nh o use  i n te ns i t y

An indication of the quantity or potency of the emissions

resulting from a particular activity. It is often used in order

to compare activities.

I n te l l i ge nt  e le c t ro n ic  s ys te m s

Systems of electronic monitoring, tolling, freight

logistics/timing and/or driver information systems used to

improve transport outcomes for different transport modes 

in terms of traffic flow, congestion, alternative route options,

just in time interconnections and safety.

I n te ns i ve  l a nd  us e z o ne

Cropping and grazing areas excluding the extensive pastoral

zones of SA, NT, Queensland and WA.

I n t e rg o v e r nm en t a l  Pa ne l  on  

C l im at e  C h an g e

The Intergovernmental Panel on Climate Change (IPCC)

was established in 1988 by the World Meteorological

Organisation and the United Nations Environment

Programme. The Panel carries out internationally

coordinated assessments of the magnitude, timing, and

potential impacts of climate change, and provides 

technical assessments of potential measures to mitigate

climate change. It does not engage in basic research or

policy formulation.

I n t e r mo da l  i nt e gr at ion

The development of interconnections or links between

different transport modes (e.g. rail, road, sea etc.) so that

transport tasks are completed by the appropriate mode or

mix of modes to obtain the optimal environmental,

economic and social outcome. 

K yo to  P ro t o c o l

An international agreement, reached in 1997 in Kyoto, Japan,

which extends the commitments of the United Nations

Framework Convention on Climate Change. In particular, it

sets targets for future emissions by each developed country.

L a n d u s e  c h an ge

Includes land clearing, pasture improvement, and emissions

from prescribed burning and bush fires.

L i f e  c yc le  a n a ly s i s

Also known as cradle to grave assessment. Life cycle analysis

provides a systematic approach to measuring resource

consumption and environmental releases (to air, water and

soil) associated with products, processes and services.

M eg at on n e ( Mt )

One million tonnes. Greenhouse gas emissions are often

measured in megatonnes.

M eg a wa tt  (M W )

One million watts. One me gawatt is enough power to supply

the peak electricity needs of roughly five hundred houses.

P h o t o v o l t a i c s

A method of turning sunlight into electrical energy. These

are more popularly known as ‘solar cells’ or ‘solar panels’.

Ra m s ar  C on ve n t i o n

The Convention on Wetlands of International Importance,

especially as Waterfowl Habitat.

R e n e w a b l e s

Energy forms that never run out or can be replaced, unlike

fossil fuels. This includes solar energy, wind, tidal,

geothermal and ocean thermal power, and fuels derived from

plants such as wood (if harvested sustainably), and ethanol

made from sugar cane.

R u m e n

The first stomach of a ruminant animal. Ruminant animals

are grazing animals such as sheep and cattle. When these

animals digest food in their stomach without oxygen they

produce methane emissions.

S e q u e s t r a t i o n

Removal of greenhouse gases from the atmosphere by plants

or technological measures. The Strategy is concerned with

carbon sequestration which is defined by the IPCC as the

process through which carbon is absorbed by biomass such

as trees, soils and crops.

S i n k

The processes (or places that encompass particular

processes) that remove greenhouse gases from the

atmosphere.
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S yn th e t i c  g as e s

Manufactured gases, for example perfluorocarbons (PFCs)

which are generated largely by aluminium processing,

sulphur hexafluoride (SF6) which is primarily emitted during

metals processing and hydrofluorocarbons (HFCs) which are

mostly used in the refrigeration industry.

U n ite d  Na t io n s  F ra me w or k  C o nv e nt i on

on  C l im at e  C h an g e

The United Nations Framework Convention on Climate

Change (FCCC) arose from increasing international concern

about the implications of climate change and a recognition

that no one country can solve this global environmental

problem alone. Australia signed the FCCC in June 1992 and

ratified it in December 1992.

The ultimate objective of the FCCC is to achieve stabilisation

of greenhouse gas concentrations in the atmosphere at a level

that would prevent dangerous human-induced interference

with the climate system. The Convention’s principal

commitments for Annex I Parties (OECD and East European

countries) are to adopt policies and measures to reduce

greenhouse gas emissions with the aim of restoring their

emissions to 1990 levels by 2000, subject to a number of

considerations. The Kyoto Protocol, when it comes into

force, will substantially extend these commitments.
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AGO Australian Greenhouse Office

ALGA Australian Local Government Association

AMCORD Australian Model Code for Residential

Development

ANZECC Australian and New Zealand Environment

and Conservation Council

ANZMEC Australian and New Zealand Minerals and

Energy Council

ARMCANZ Agriculture and Resource Management

Council of Australian and New Zealand

ATC Australian Transport Council

AusAID Australian Agency for International

Development

CASE International Centre for Application

of Solar Energy

CCP Cities for Climate Protection

CH4 Methane

CNG Compressed natural gas

CO2 Carbon dioxide

COAG Council of Australian Governments

CRC Cooperative Research Centre

CSIRO Commonwealth Scientific and Industrial

Research Organisation

ESAA Electricity Supply Association of Australia

FCCC see UNFCCC below

HFC Hydrofluorocarbon

IPCC Intergovernmental Panel on Climate Change

LNG Liquefied natural gas

LPG Liquefied petroleum gas

MCEETYA Ministerial Council for Education

Employment Training and Youth Affairs

MCFFA Ministerial Council on Forestry, Fisheries 

and Aquaculture

MEPS Minimum energy performance standards

Mt Megatonne

MVEC Motor Vehicle Environment Committee

MW Megawatt

NAFC National average fuel consumption

NatHERS National House Energy Rating Scheme

NECA National Electricity Code Administrator

NGGI National Greenhouse Gas Inventory

NGGIC National Greenhouse Gas Inventory

Committee

NGRP National Greenhouse Research Program

NGRS National Greenhouse Response Strategy

(1992)

NHT Natural Heritage Trust

N2O Nitrous oxide

NVI Bushcare: National Vegetation Initiative

PFC Perfluorocarbon

PPG Planning Policy Guidance

R&D Research and development

RD&D Research, development and demonstration

REIIF Renewable Energy Innovation

Investment Fund

RFA Regional Forest Agreement

RMIT Royal Melbourne Institute of Technology

SF6 Sulphur hexafluoride

TAFE Technical and further e ducation

UNFCCC United Nations Framework Convention on

Climate Change

WREEP Wholesale/Retail Energy Efficiency Program
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Ac ronyms and Abbrevi a ti on s
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