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Letter to the minister

Dear Minister

It is with great pleasure that I, on behalf of the independent state of the environment 2016 
authors, present the fifth national assessment of the state of Australia’s environment.

Australia is in the fortunate position of having access to more than 20 years of experience in 
national reporting on the state of the environment.

This report provides an overview of the full suite of reports, assessments and data that comprise 
the state of the environment (SoE) 2016 report. It is intended for tabling in Parliament, as 
required under the Environment Protection and Biodiversity Conservation Act 1999.

SoE 2016 provides updates to the information in SoE 2011, including filling some gaps, 
reporting on new and emerging issues, and presenting alternative scenarios of the outlook 
for our environment. It uses the same framework, thematic structure and graded ‘report 
card’ assessments as SoE 2011, and presents this information in a new and highly interactive 
digital format.

The addition of the innovative SoE 2016 digital platform significantly boosts the value of SoE 
reporting. For the first time, decision-makers, researchers and interested members of the public 
will be able to explore, tailor and read the information they want to see, in the way they want to 
see it.

This means that readers of SoE 2016 have a greater capacity than ever before to understand the 
current condition of our unique environment, the risks to the environment, whether we are doing 
enough to protect the environment and where our environment is headed.

The report finds that, during the past 5 years, policies and management practices have achieved 
some improvements in the state and trends of parts of the Australian environment. Our built 
environment, natural and cultural heritage, and marine and Antarctic environments are generally 
in good condition.

Despite this, the main pressures facing the Australian environment today are the same as in 
2011—climate change, land-use change, habitat fragmentation and degradation, and invasive 
species; and much of Australia’s unique environment is declining across a range of aspects 
and indicators.



It is clear that some parts of Australia’s environment are not yet being managed sustainably. In 
addition, the interactions between pressures are resulting in cumulative impacts, amplifying the 
threats faced by the Australian environment. This is particularly notable in coastal areas, where 
climate change and increasing activity—including urbanisation, land-use change and industrial 
activity—mean that pressures are growing in most areas.

Without substantial changes, there is doubt about the capacity of our natural capital to continue 
to provide the services required to support Australia’s economy and wellbeing in the longer term.

There is, however, some cause for optimism, with the report noting that a variety of policies, 
tools, approaches and resources are being developed and put to use that could support a 
more sustainable path of development. Continuing the reforms in the Murray–Darling Basin 
and the development of the National Representative System of Marine Protected Areas are 
2 examples where follow-up action is likely to lead to long-term benefits for the environment and 
regional communities.

The Australian Government has the opportunity to play a leadership role in addressing key 
challenges to the effective management of the Australian environment.

It is our hope that this report will assist the government and other decision-makers across 
the country to prioritise issues, and make national, regional and local policy and management 
decisions that improve Australia’s environmental outcomes. We also hope that SoE 2016 will 
engage and build greater community awareness and understanding of Australia’s environmental 
issues, and the value provided by our natural and cultural assets.

I commend the report to you and, through you, to the people of Australia.

Dr William Jackson

Chief author
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Executive summary

In the past 5 years (2011–16), environmental policies 
and management practices in Australia have achieved 
improvements in the state and trends of parts of the 
Australian environment. Australia’s built environment, 
natural and cultural heritage, and marine and Antarctic 
environments are generally in good condition. 

There are, however, areas where the condition of 
the environment is poor and/or deteriorating. These 
include the more populated coastal areas and some of 
the growth areas within urban environments, where 
human pressure is greatest (particularly in south-
eastern Australia); and the extensive land-use zone of 
Australia, where grazing is considered a major threat 
to biodiversity.

In Australia, the key drivers of environmental change 
are population growth and economic activity. The 
extent to which these drivers lead to environmental 
impacts depends on a range of factors, including:

• how many of us there are

• where and how we live

• the goods and services we produce (for both 
domestic and export markets) and consume

• the technologies we use to produce our energy, food, 
materials and transport

• how we manage the waste we produce. 

Keeping impacts within limits is one key to a 
sustainable future.

If not managed well, drivers can generate pressures that 
have immediate and long-term negative consequences 
for the environment. If managed well, however, drivers 
can be harnessed to achieve environmental benefits.

The main pressures facing the Australian environment 
today are the same as in 2011: climate change, land-
use change, habitat fragmentation and degradation, 
and invasive species. In addition, the interactions 
between these and other pressures are resulting in 

cumulative impacts, amplifying the threats faced by the 
Australian environment.

Evidence shows that some individual pressures on the 
environment have decreased since 2011, such as those 
associated with air quality, poor agricultural practices, 
commercial fishing, and oil and gas exploration and 
production in Australia’s marine environment.

During the same time, however, other pressures 
have increased—for example, those associated with 
coalmining and the coal-seam gas industry, habitat 
fragmentation and degradation, invasive species, litter in 
our coastal and marine environments, and greater traffic 
volumes in our capital cities.

For some parts of the Australian environment, at least, 
effective policy and management have contributed to 
improved outcomes for the environment and for people. 
For example, early indications are that environmental 
watering in the Murray–Darling Basin driven by the 2012 
Murray–Darling Basin Plan, along with the effects of 
natural floods, have contributed to ecological benefits 
for stream functioning and biodiversity. In the marine 
environment, the formation of the National Offshore 
Petroleum Safety and Environmental Management 
Authority in 2012 has increased scrutiny of offshore 
petroleum environmental management. This has resulted 
in better understanding of activity impacts, greater 
focus on industry compliance and increased levels of 
preparedness for unplanned events.
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management of the Australian environment remain:

• An overarching national policy that establishes 
a clear vision for the protection and sustainable 
management of Australia’s environment to the 
year 2050 is lacking. Such a program needs to be 
supported by

 - specific action programs and policy to preserve 
and, where necessary, restore natural capital and 
our unique environments, taking into account the 
need to adapt to climate change 

 - complementary policy and strengthened 
legislative frameworks at the national, state and 
territory levels

 - efficient, collaborative and complementary 
planning and decision-making processes across 
all levels of government, with clear lines of 
accountability.

• Poor collaboration and coordination of policies, 
decisions and management arrangements exists 
across sectors and between different managers 
(public and private).

• Follow-through from policy to action is lacking.

• Data and long-term monitoring are inadequate.

• Resources for environmental management and 
restoration are insufficient.

• The understanding of, and capacity to identify and 
measure, cumulative impacts is inadequate, which 
reduces the potential for coordinated approaches to 
their management.

Meeting these challenges requires:

• integrated policies and adaptive management actions 
that address drivers of environmental change and the 
associated pressures

• national leadership

• improved support for decision-making

• a more strategic focus on planning for a sustainable 
future

• new, reliable sources of financing.



Joffre Falls, Karijini, Western Australia

Photo by Helen McFadden
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Headlines

Overall findings

 � During the past 5 years, environmental policies 
in Australia have had some notable success in 
improving the state and trends of parts of the 
Australian environment.

 � Australia’s built environment, natural and cultural 
heritage, and marine and Antarctic environments 
are generally in good condition. The condition of the 
environment in certain areas is, however, poor and/or 
deteriorating. These include the more populated 
coastal areas and some of the growth areas within 
urban environments, where human pressure is 
greatest (particularly in south-eastern Australia); 
and the extensive land-use zone of Australia, where 
grazing is considered a major threat to biodiversity. 
Details can be found in each of the state of the 
environment (SoE) thematic reports.

Pressures affecting the 
environment

 � The main pressures affecting the Australian 
environment today are the same as in 2011: climate 
change, land-use change, habitat fragmentation 
and degradation, and invasive species. There is no 
indication that these have decreased overall since 
2011. Some individual pressures on components 
of the Australian environment have decreased 
(e.g. commercial fisheries), and there is evidence 
that some pressures have increased (e.g. dumped 
wastes in the marine environment and invasive 
species generally). The impacts associated with many, 
however, remain unclear.

 � In addition, the interactions between pressures can 
result in cumulative impacts, amplifying the threat 
faced by the Australian environment.

 � Climate change is an increasingly important and 
pervasive pressure on all aspects of the Australian 
environment. It is altering the structure and function 
of natural ecosystems, and affecting heritage, 
economic activity and human wellbeing. Climate 

change will result in location-specific vulnerabilities, 
and people who are socially and economically 
disadvantaged are most sensitive to climate change. 
Evidence shows that the impacts of climate change 
are increasing, and some of these impacts may 
be irreversible.

 � A legacy of extensive land clearing and the current 
clearing policies in some jurisdictions continue to 
cause loss of biodiversity (including the loss and 
fragmentation of native vegetation). These factors 
also impact on soils, waterways and coastal regions.

 � Invasive species have a major impact on Australia’s 
environment, threatening biodiversity by, for 
example, reducing overall species abundance 
and diversity. They represent one of the more 
potent, persistent and widespread threats to 
the environment.

 � A new and emerging pressure in the coastal and 
marine zones is the increasing amount of human 
litter, which affects coastal and marine ecosystems 
and food webs. Approximately three-quarters of the 
debris found along the Australian coast is plastic.

State and trends of the environment

Atmosphere
 � Australian average temperatures have increased by 

1 °C since 1910.

 � Australian rainfall has been variable during the 
past 100 years, particularly the past 40 years, with 
declining long-term rainfall observed across much of 
southern Australia.

 � Air quality is generally good in our urban areas, with 
some local areas of concern.

 � Adverse human health impacts appear to occur 
at lower concentrations of air pollution than 
previously thought.
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Built environment
 � Australia’s urban amenity is generally good. Our 

urban populations continue to consume significant 
resources, but are using energy more efficiently than 
in 2011.

 � Population growth in our major cities, along with 
Australia’s reliance on private cars, is leading 
to greater traffic volumes, and increasing traffic 
congestion and delays.

Heritage
 � Australia’s extraordinary and diverse natural and 

cultural heritage generally remains in good condition, 
despite some deterioration and emerging challenges.

 � In some places, natural, Indigenous and/or historic 
heritage values have been affected, including 
destruction of significant sites.

Biodiversity
 � Australia’s biodiversity is continuing to decline 

(with some exceptions noted in SoE 2016 thematic 
reports), and new approaches are needed to prevent 
accelerating decline in many species.

 � Rapid improvement in technology is likely to lead to 
significant improvements in our understanding of 
Australia’s species and genetic diversity. Improved 
tools and technical advances are becoming more 
available for biodiversity assessment, monitoring 
and management, including for organisms that have 
previously been difficult to identify and monitor.

Land
 � We continue to lose agricultural land through urban 

encroachment.

 � In the past 5 years, land-clearing rates have stabilised 
in all states and territories, except Queensland, 
where clearing has increased.

 � Although mining developments have slowed in recent 
years, the ongoing environmental impact of former 
mining sites and the expansion of unconventional 
gas extraction are emerging concerns, particularly 
because of concerns for safety and competition with 
other land uses.

 � Since 2011, there have been significant gains in 
the extent of Australia’s terrestrial conservation 
estate. The National Reserve System now covers 
17.9 per cent of Australia’s land area, compared with 
13.4 per cent in 2011.

 � Indigenous Protected Areas and conservation 
covenants on private land are playing an increasingly 
important role in our protected area estate, 
although concerns have been expressed regarding 
the availability of ongoing funding for Indigenous 
Protected Areas.

Inland water
 � Since 2011, there have been noticeable local 

improvements in water quality in the Murray–Darling 
Basin. In more populated regions, inland water 
quality is in moderate to very poor condition.

 � In most regions, the condition of Australia’s 
groundwater is poor.

Uluru-Kata Tjuta, Northern Territory

Photo by GregTheBusker (see Acknowledgements)
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Coasts
 � The state of Australia’s coastal environment is mixed, 

being largely good in the north-west and far north-
east of the country, and largely poor in the east, 
south-east and south-west.

 � The condition of some coastal species and communities 
is deteriorating. Of most concern is the continued 
decline of migratory shorebird populations and 
saltmarshes. Other species, such as saltwater crocodiles, 
are stable or improving because of protection.

 � Coastal waterways are threatened by new classes 
of pollutants. These include microplastics and 
nanoparticles, which are largely unregulated and 
whose effects are poorly understood.

 � Since 2011, the coast has experienced several extreme 
weather events, including cyclones, heatwaves and 
floods. Climate-related pressures of sea level rise, more 
frequent severe storms, and subsequent erosion and 
recession of the shoreline are expected to become 
increasingly significant for coastal regions in the future.

Marine environment
 � Most marine habitats, communities and species groups 

assessed for SoE 2016 are in good condition overall.

 � Generally, marine habitats and communities in the 
Temperate East Marine Region and the South-east 
Marine Region have been subject to higher historical 
impacts, such as bottom trawling impacts on shelf and 
slope communities, than in other regions.

 � No marine species has been removed from the 
Environment Protection and Biodiversity Conservation 
Act 1999 threatened species list since 2011; 8 species 
and 1 ecological community have been added, and 
2 species have been uplisted.

 � Record high water temperatures have caused 
widespread coral bleaching, habitat destruction and 
species mortality in 2011–16.

Antarctic environment
 � The Antarctic environment is generally in good 

condition

 � There is increasing evidence that the ozone layer 
is starting to recover as a direct consequence of 
international controls on the use of human-made 
ozone depleting substances.

 � The Antarctic environment is showing clear signs of 
impact from climate change.

Effectiveness of management

 � Since 2011, there have been significant improvements 
in knowledge about the environment, including 
improvements in the information and data used to 
assess the state of the environment.

 � Citizen science has rapidly increased, resulting in 
improved observations of the environment that, in 
turn, provide knowledge to support more effective 
management.

 � Technology is revolutionising the way in which 
environmental managers and policy-makers are able 
to access and use information to support decision-
making and environment management.

 � Areas in which the effectiveness of management of 
the environment has improved include management 
of the Murray–Darling Basin, commercial fisheries, 
shipping vessels, and offshore oil and gas operations.

 � Communities, landholders and individuals are playing 
an increasingly vital role in the management and 
protection of the environment.
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 � Despite continued improvement, a number of key 
constraints on management effectiveness in Australia 
remain, including:

 - lack of an overarching national policy that 
establishes a clear vision for the protection and 
sustainable management of Australia’s environment 
to the year 2050, which is supported  by

 › specific action programs and policy to preserve 
and, where necessary, restore natural capital 
and our unique environments, taking into 
account the need to adapt to climate change 

 › complementary policy and strengthened 
legislative frameworks at the national, state and 
territory levels

 › efficient, collaborative and complementary 
planning and decision-making processes across 
all levels of government, with clear lines of 
accountability

 - poor collaboration and coordination of policies, 
decisions and management arrangements across 
sectors and between managers (public and private)

 - a lack of follow-though from policy to action

 - inadequacy of data and long-term monitoring, 
which interferes with our ability to apply effective 
policy and management, and establish adequate 
early warning of threats. For example, our 
understanding of even the most iconic and well-
known species in Australia is often patchy, and 
sufficient knowledge of ecosystem processes that 
maintain the 99 per cent of species that account 
for Australia’s biodiversity is missing

 - insufficient resources for environmental 
management and restoration

 - inadequate understanding and capacity to 
identify and measure cumulative impacts, which 
reduces the potential for coordinated approaches 
to their management.

Outlook

 � In general, the outlook for Australia’s environment 
depends on our ability to effectively address 
the complex mix of drivers, pressures and risks. 
This includes decoupling the economy from 
environmental harm, and mitigating and adapting to 
climate change.

 � Providing for a sustainable environment both 
now and in the future is a national issue requiring 
leadership and action across all levels of government, 
business and the community. The first step is 
recognising the importance and value of ecosystem 
services to our economy and society.

 � Addressing Australia’s long-term, systemic 
environmental challenges requires, among other 
things, the development of a suite of stronger, more 
comprehensive and cohesive policies focused on 
protecting and maintaining natural capital, and 
ongoing improvements to current management 
arrangements.

 � Effective management of the Australian environment 
in the future also requires efficient, collaborative 
and complementary planning and decision-making 
processes, with clear lines of accountability; 
improved support for decision-making; a more 
strategic focus on planning for a sustainable future; 
and new, reliable sources of funding.

 � With the right choices, policies, management and 
technologies, Australia has the capacity to ensure 
economic prosperity and meet people’s health, 
education, social and cultural needs, while protecting 
the environment for future generations.
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Mt Anne from High Shelf Camp, Tasmania

Photo by JJ Harrison (see Acknowledgements) 
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Approach

Background to state of the 
environment reporting

Every 5 years, the Australian Government 
commissions an independent review of the state of 
the environment. The purpose of national state of the 
environment reporting is to:

• provide all Australians with authoritative information 
on the state of the environment

• provide the Australian public, the Australian 
Government and other decision-makers responsible 
for managing our environment with an assessment of 
how effectively the Australian environment is being 
managed and what the key national environmental 
issues are.

To ensure that this information is as credible and 
robust as possible, the report is written by a panel 
of independent authors, based on the best available 
evidence, and quality checked through a rigorous 
consultation, peer-review and fact-checking process (see 
‘Independent nature of the state of the environment 
report’).

The ongoing provision of this key information is 
ensured by a requirement under the Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC 
Act) for the Minister for the Environment to table 
a report in Parliament every 5 years on the state of 
the environment.

The EPBC Act defines the ‘environment’ as:

• ecosystems and their constituent parts, including 
people and communities

• natural and physical resources

• the qualities and characteristics of locations, places 
and areas

• heritage values of places

• the social, economic and cultural aspects of 
the above.

The framework adopted for the state of the 
environment reports in 2011 (SoE 2011) and 2016 
(SoE 2016) provides readers with:

• a comprehensive review of the state and trends 
of the environment, based on available data and 
information

• information on the pressures on the environment 
and the drivers of those pressures

• information on management initiatives in place to 
address environmental concerns, and the impacts of 
those initiatives

• information on the resilience of the environment and 
the residual risks that threaten it

• an overall outlook for the Australian environment.

The SoE 2016 thematic reports—atmosphere, built 
environment, heritage, biodiversity, land, inland water, 
coasts, marine environment and Antarctic environment—
contain detailed discussions of the pressures, state and 
trends, management effectiveness, resilience, risks 
and outlook for each component of the environment 
in that theme. A report on the drivers of change in the 
environment provides context for the pressures detailed 
in each of the reports. This Overview report provides 
a synopsis of the more detailed assessments in the 
thematic reports, and highlights what the reports mean 
for the overall outlook for the Australian environment.

What is new in SoE 2016?

SoE 2016 builds on SoE 2011, which was widely praised 
for breaking new ground in the scope and depth of its 
reporting, and for setting a baseline for future comparisons 
over time. SoE 2016 focuses on providing updates to the 
information in SoE 2011, including filling some gaps in 
information, and reporting on new and emerging issues. 

It also introduces innovations that aim to improve the 
relevance and usefulness of SoE reporting for evidence-
based policy and decision-making.
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of pressures, condition and trends (see ‘Assessment 
summaries’); discussions of risk and resilience; 
and future projections or ‘outlooks’ that were first 
implemented in SoE 2011. Additional information has 
been provided on the methodology and evidence used 
to make each 2016 assessment, and the comparability 
of the assessments between 2016 and 2011. This should 
strengthen the transparency and repeatability of the 
report-card assessments.

The most important innovation in SoE 2016 is the new 
interactive digital platform, which enables decision-
makers, researchers and interested members of the 
public to explore and discover information of interest 
to them in a variety of ways. For example, it allows 
users to:

• compare key findings across reports

• filter content by theme, trend, grade or reporting 
framework

• switch between current and past report narratives

• delve deep into a theme

• interrogate data visualisations graphically and spatially

• download data. 

Readers are encouraged to explore the in-depth thematic 
reports on the SoE digital platform.1

In 2016, by adopting the same framework and thematic 
structure as the previous report and presenting this 
information in a new and highly interactive format, we 
hope to give readers a greater capacity than ever before 
to understand changes in the environment.

Independent nature of the state of the 
environment report

A team of independent experts led the coordination and 
drafting of each thematic report, and contributed to 
this Overview report. The SoE 2016 authors are experts 
in their fields. They used the available evidence and 
extensive consultation to produce robust, peer-reviewed 
thematic reports that are rigorous and highly credible. 
Production of SoE 2016 did not involve commissioning of 
new research or data.

The authors were supported in their work by the 
Australian Government Department of the Environment 

1 http://soe.environment.gov.au

and Energy, including a board of departmental senior 
executives, members of the cross-jurisdictional SoE 
Reporting Forum and many other contributors, who are 
recognised in the ‘Acknowledgements’ sections of the 
thematic reports. The department’s Indigenous Advisory 
Committee was consulted on various drafts of SoE 2016.

The best available information has been used to inform 
the thematic reports, select assessment components, and 
determine grades for status and trends. Information has 
been used from a wide range of data sources (referenced 
in the thematic reports) and from extensive consultations 
with experts in a variety of scientific disciplines across 
Australia. In many cases, experts contributed directly to 
the assessments in the thematic reports. Expert workshops 
were also held to gather evidence and information, discuss 
issues and gauge opinion. The authors have indicated 
the strength of the evidence and consensus for their 
conclusions within each set of assessments.

Content review, fact checking and independent peer 
review were used to validate and strengthen the content 
of SoE 2016. All draft reports were reviewed by key 
stakeholders from the Australian Government, state and 
territory governments, scientific research community 
and industry before undergoing independent peer 
review by subject-matter experts. Details of the peer-
review process, comments from peer reviewers and 
responses from the SoE 2016 authors on how feedback 
was incorporated into the reports are available on the 
SoE digital platform.

SoE 2016 contains data and information up to 30 June 2016, 
except where otherwise noted (e.g. most data for Australia’s 
reserve system is until the end of 2014). It is acknowledged 
that there have been a number of recent developments 
between this date and the publication of SoE 2016, but 
these were not always able to be included in the report.

By its very nature, this overview is not able to reflect 
the depth of analysis, data and variation on particular 
issues that are covered in the detailed thematic reports. 
Because it is a national-level summary, some of the 
information and conclusions reached may also not be 
representative of the situation in a particular jurisdiction.

Readers seeking more detailed information, evidence 
and further references are encouraged to explore the 
thematic reports and information available on the SoE 
digital platform.
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The SoE 2016 framework

SoE 2016 builds on the internationally accepted 
approach for reporting on the environment—the 
drivers, pressures, state, impact, response (DPSIR) 
framework—to structure its assessments:

• Drivers are addressed in the Drivers report.

• Pressures are discussed in the ‘Pressures’ sections 
within each theme and this Overview report.

• State and impact are discussed in the ‘State and 
trends’ sections within each theme and this 
Overview report.

• Response is discussed in the ‘Management 
effectiveness’ sections within each theme and this 
Overview report.

The thematic reports and this Overview report also 
examine the future outlook for the environment, taking 
into account the drivers, pressures, current state and 
trends, and management response, along with the 
resilience of the environment and the remaining risks 
that threaten it.

SoE 2016 acknowledges the complex interactions 
between the environment, human society and the 
economy, and that these interactions are dynamic, 
and subject to cumulative and historical effects 
(Figure OVW1).

The SoE framework is based on the concept that drivers 
(underlying natural and human-caused forces) exert 
pressures (immediate factors) on the environment 
that lead to changes in the state of the environment. 

Figure OVW1 State of the environment 2016 conceptual framework
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responds to changes and impacts through policy and 
management actions.

Natural drivers of environmental change include changes 
in Earth’s orbit, variation in the amount of solar energy 
and volcanic eruptions. Natural drivers of change are 
generally outside society’s ability to change (because of 
their physical nature, magnitude or timescale).

The human-caused drivers of change are demographic, 
economic, socio-political, scientific and technological, 
and cultural and religious (Millennium Ecosystem 
Assessment 2005).

The links between drivers, pressures, the environment 
and human society are not simple cause-and-effect 
relationships, but involve complex and dynamic 
interactions, including cumulative and historical effects. 
For example, a combination of demographic change 
and economic growth can increase the demand for 
food, fibre, minerals, transport and energy in ways 

that generate pressures on the environment. Human 
efforts to reduce the negative impacts of drivers by 
decoupling economic growth from environmental 
harm can, however, mitigate or even reverse some 
of the negative effects of increased production and 
consumption. Technological and institutional innovation, 
and changes in human behaviour will help to facilitate 
this decoupling.

Assessment summaries

Each of the SoE 2016 thematic reports—on atmosphere, 
built environment, heritage, biodiversity, land, inland 
water, coasts, marine environment and Antarctic 
environment—assesses the pressures, state and 
trends, and management effectiveness of the theme; 
and discusses resilience, risk and outlook for that 
theme. Assessment summaries are presented in 
relevant sections, providing an at-a-glance view of the 
current assessment and trend compared with SoE 2011 
(Figure OVW2).

Storm front at Cunninghams Gap, Queensland

Photo by Ryan Francis
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Figure OVW2 Example of an SoE 2016 assessment summary
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Introduction

A healthy environment sustains 
our economy and wellbeing

The environment provides significant intrinsic values to 
society, and many consider that the natural world has 
innate worth regardless of whether or not it has values 
that benefit humans.

At a more practical level, the environment is 
fundamental to Australia’s economy and wellbeing—
without a healthy environment, we cannot thrive.

Understanding the effects of environmental degradation 
on economic activity and social wellbeing is therefore 
critical to creating a sustainable future. This includes 
understanding how ecosystem modification, resource 
extraction, production, consumption and waste disposal 
can affect the health and resilience of our natural capital 
and the ecosystem services it provides.

Natural capital is the stock of natural assets, including 
geology, soil, air, water and all living things, from which 
humans derive ecosystem services that make human 
life possible (World Forum on Natural Capital 2015). 
Ecosystem services are the benefits that people obtain 
from ecosystems (Millennium Ecosystem Assessment 
2005). The most obvious ecosystem services include 
the food we eat, the air we breathe, the water we 
drink, and the plant materials we use for fuel, building 
materials and medicines (‘provisioning services’). Native 
ecosystems also provide many less visible ecosystem 
services, such as climate regulation and natural flood 
defences (‘regulating services’), formation of soil and the 
pollination of crops by insects (‘supporting services’), and 
recreational, aesthetic and spiritual benefits (‘cultural 
services’) (Millennium Ecosystem Assessment 2005).

The complexity of natural and cultural systems, and 
the irreversibility of some environmental change 
(e.g. species extinction) mean that replacing natural 
capital with manufactured or human capital is 

often expensive, difficult or impossible, or carries 
significant risks. 

We need to fully understand the value of our 
natural capital and the consequences of its loss. 
This understanding will fuel the drive to get our 
environmental policies and management right to ensure 
that our natural capital is maintained. 

The Commonwealth EPBC Act recognises the importance 
of promoting ecologically sustainable development—
which fosters economic and social wellbeing while 
maintaining natural capital—through the conservation 
and ecologically sustainable use of natural resources. 
One of the principles of sustainable development is 
that the present generation should ensure that the 
health, diversity and productivity of the environment 
are maintained or enhanced for the benefit of 
future generations.

On a global scale, the issue of sustainable development 
has been on the agenda for decades. In September 2015, 
the United Nations General Assembly (including the 
Australian Government) adopted the 2030 Agenda for 
Sustainable Development (2030 Agenda; UNEP 2016a) 
and its 17 Sustainable Development Goals, which cut 
across disciplines, sectors and institutional mandates. 
The Sustainable Development Goals are relevant to 
Australia’s efforts to promote ecologically sustainable 
development. SoE reporting provides one means to 
assess Australia’s progress against the 86 targets in the 
2030 Agenda that are concerned with environmental 
sustainability (including at least 1 in each of the 17 goals). 
(See sustainabledevelopment.un.org for a description of 
the Sustainable Development Goals.)

According to the United Nations Environment 
Programme, achieving the 2030 Agenda will require a 
new paradigm for sustainable development. This means 
that work on issues such as health, education and, 
critically, the environment will be no longer conducted 
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on in silos, but will be intrinsically linked (UNEP 2016b). In 

agreeing to the 2030 Agenda, the world’s governments, 
including Australia, observed that progress on one goal 
cannot be achieved if there is no progress on others. A 
healthy environment, social development, and sustained 
and inclusive economic growth are all essential for 
achievement of each of the goals.

In Australia, the Australian Government Department of 
the Environment and Energy has policy responsibility 
for implementing 2030 Agenda targets linked to 

energy, climate change, sustainable consumption 
and production, oceans, and terrestrial ecosystems. 
Importantly, however, environmental policies and 
programs also make strong contributions to social 
and economic targets related to sustainable cities, 
health, agriculture, clean water and sanitation, and 
disaster resilience.

Brisbane during twilight

Photo by Lachlan Fearnley (see Acknowledgements)
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Two drivers will continue to shape Australia’s 
environmental challenges in the coming decades: 
population growth, distribution and composition; and 
economic activity. Population and economic drivers lead 
to a range of specific pressures, which can be global, 
national, regional or local. Growth and change in our 
population and industries directly affect the Australian 
environment through the resources we use and the 
waste we produce. 

The Australian environment is also affected by 
growth and change throughout the world. Australia is 
connected to the world through a constant exchange 
of economic transactions, materials, energy, financial 
resources, people, ideas, technology and innovations. 
This exchange affects and shapes our economy and 
culture, and allows us to influence activities and 
ideas throughout the world. Similarly, Australia’s 
environment is influenced by a range of factors 
beyond its borders, including:

• the global climate system, and ocean currents and 
eddies

• the actions of other countries in relation to climate, 
migratory species and the marine environment

• the potential for invasive species to enter Australia

• globalisation

• the implementation of new environmental 
governance arrangements, technologies and 
management systems.

Population growth, distribution 
and composition drive 
environmental change

One of the drivers of environmental change is population 
growth and demographic change. Demographic change 
includes the movement of people within a country to 

new locations, and changes in the composition of the 
population (e.g. through changes in the relative numbers 
of different age groups).

Total population is determined by 3 factors: mortality, 
fertility and net overseas migration. Fertility and 
mortality rates are decreasing, but, during the past 
decade, net overseas migration has been the largest 
influence on the size of Australia’s population, 
representing about 60 per cent of growth.

In March 2016, Australia’s population was 24 million 
people—more than double the population in 1966. 
Assuming current trends, in the next 50 years, this 
number is projected to increase to between 36.8 and 
48.3 million people (ABS 2016a).

Each person added to our population theoretically 
creates additional demand on natural resources to 
provide materials for shelter, energy and sustenance—
although a direct one-to-one relationship between 
population growth and increased pressures on the 
environment cannot be assumed. The extent to which 
population increase leads to environmental change 
depends on a range of factors, such as:

• how many of us there are

• where and how we live

• the amount we consume

• the technologies we use to provide our energy, food, 
materials and transport

• how we manage the waste we produce.

Australia’s population has one of the most geographically 
distinctive distributions of any country, with 90 per cent 
of people living in just 0.22 per cent of the country’s 
land area (NSC 2013). At June 2015, 15.9 million people—
around two-thirds of Australia’s population—lived in a 
capital city, and these areas generally experienced faster 
population growth than the rest of the country. Many 
areas that experienced strong growth were on the fringes 

Drivers  
of environmental change
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Bondi Beach, Sydney

Photo by Alex Proimos (see Acknowledgements) 
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of capital cities, where more land tends to be available for 
subdivision and housing development (ABS 2016a).

Generally, the most prominent growth outside capital 
cities between 2011 and 2015 occurred along the coast of 
Australia, particularly in Queensland. The concentration 
of Australia’s population near the coast, mostly in urban 
areas, creates substantial pressure on coastal ecosystems 
and environments in the east, south-east and south-west 
of the country (ABS 2015).

Inland rural population growth rates are generally lower 
than in urban and coastal areas, and rural populations 
have declined in some locations.

In coming decades, Australia’s capital cities are expected 
to experience higher percentage growth than their 
respective state or territory populations, resulting in 
a further concentration of Australia’s population in 
metropolitan areas.

Urban growth is already driving land-use change in 
Australia, with expansion in peri-urban areas (on the 
outskirts of cities and large towns) having direct impacts 
on the environment and the availability of farm land. 
This trend is expected to continue.

Well-planned, higher-density residential areas can reduce 
the need to expand into greenfield sites, and provide 
opportunities for more efficient energy use (a result of 
smaller dwellings) and more efficient transport. Poorly 
planned and executed urban growth can exacerbate 
environmental pressures and have direct impacts on 
biodiversity—for example, through land-use change and 
by changing the ability of ecosystems to mitigate floods.

The implications of the size, nature and distribution 
of Australia’s population for the natural environment, 
our heritage, and the built environment of our cities 
and regions are considered throughout the SoE 2016 
thematic reports.

Economic activity uses 
environmental resources

The production of goods and services requires energy 
and materials—metals, minerals, water, food and fibre—
all of which come from, and return to, the environment.

From 2011 to the end of 2014, Australia’s gross domestic 
product (GDP) grew at an average rate of 3 per cent per 

year. The average annual growth of GDP is projected 
to be 2.8 per cent for the next 40 years (Australian 
Government 2015a).

It is not just the growth in the Australian economy that 
can generate pressures on the Australian environment. 
In an increasingly globalised economy, production of 
goods can be for both domestic consumption and export, 
and domestic consumption can include products that 
are imported. 

Australia produces more energy, mineral and food 
resources and products for export than for domestic use 
(DIS 2015, ABS 2016b). Australia is a major net exporter 
of energy, with around 90 per cent of the country’s black 
coal production, all production of uranium oxide and 
around 60 per cent of natural gas production exported 
in 2015–16 (ABS 2016b, DIIS 2016). Minerals and energy 
exports were valued at $157 billion in 2015–16. Australia 
is also a net exporter of food, with exports in 2014–15 
worth an estimated $39 billion (ABARES 2015a).

Export markets generate environmental pressures 
through production, distribution, transport 
(e.g. powerlines, transport and loading facilities) and 
waste generation, including greenhouse gas emissions. 
Australia’s official total contribution to greenhouse gas 
emissions includes emissions generated in Australia 
and those associated with the shipping of Australian 
resources overseas, but not use of these resources.

Trade policies and changes in the economic wellbeing of 
other countries can affect our environment by changing 
the demand for Australian goods and services. Globally, 
economic output is projected to triple between 2010 
and 2050 (Ward 2011). Rapid global economic growth 
has brought many positive results, but, at the same 
time, increased global demand for food, materials, 
energy and tourism can increase pressures on the 
Australian environment.

Population growth and economic 
activity can be decoupled from 
environmental harm 

Successive SoE reports have highlighted the challenge of 
reconciling the longer-term perspective of environmental 
policies with the relatively short-term focus of social and 
economic policies. Decision-makers have traditionally 



12 Australia    State of the Environment 2016

O
ve

rv
ie

w
 | 

D
ri

ve
rs

 o
f 

en
vi

ro
nm

en
ta

l c
ha

ng
e

emphasised issues such as creating jobs and increasing 
overseas trade over actions to maintain or improve 
ecosystem resilience—even though these actions may 
ultimately deliver longer-term social and economic 
benefits. Furthermore, inadequate consideration of 
environmental factors in governance and business 
decisions can have significant social and economic costs 
in the long term.

So, is it possible to have population and economic 
growth without harmful environmental impact?

If managed well, drivers such as population change 
and economic activity can offer benefits for sustainable 
development, particularly through technological 
and institutional innovation, and changes in 
human behaviour.

The term ‘relative decoupling’ is used to describe the 
situation when the growth rate of an environmental 
parameter is lower than the growth rate of the economic 
indicator. The term ‘absolute decoupling’ is used to 
describe a decline in resource use, irrespective of 

the growth rate of the economic driver (UNEP 2011, 
ABS 2016b).

SoE 2011 considered the extent to which Australia’s 
growing population and economy increased demand on 
resources and produced more waste, and the associated 
implications for the environment. It found that, during 
recent decades, there was some evidence of relative 
decoupling of economic growth from energy and 
water use.

SoE 2016 confirms this finding in the energy sector. 
Relative decoupling is being achieved through 
improvements in the efficiency of resource use, 
an increase in the proportion of renewable energy 
generated from Australia’s abundant supply of solar 
energy, and the declining costs of producing renewable 
energy (IRENA 2015). A shift in the Australian economy 
towards less energy-intensive sectors—such as 
the services sector (e.g. health, education, finance, 
tourism)—and changes in human behaviour in terms of 
energy use have also contributed.

Mt Beauty and Mt Bogong, Victoria

Photo by Scott Leggo
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There is also evidence that some indicators of 
environmental pressure are increasing at a lower rate 
than the economic indicator of gross value added 
(GVA) (ABS 2016c; Figure OVW3). The Australian 
Environmental Economic Accounts show that Australia’s 
economic production rose by 73 per cent from 1996–97 
to 2013–14, as measured by GVA in chain volume terms 
(chain volume provides timeseries of expenditure 
and production aggregates, which are free from the 
direct effects of price change). During the same period, 
indicators of environmental pressure related to energy 
consumption increased by 31 per cent, and greenhouse 
gas emissions increased by 20 per cent, which is 

lower than the rate of increase in GVA (this is relative 
decoupling). In contrast, indicators for waste production 
rose by 163 per cent, considerably more than the increase 
in GVA during the same period (ABS 2016c).

Continued growth in Australia’s population and 
economy is likely to increase pressures on the Australian 
environment. Although there are ongoing efforts to 
improve productivity at the same time as reducing the 
relative intensity of use of the environment, there is 
still considerable room for further decoupling of the 
Australian economy from the environment.

Source: ABS (2016c)

Figure OVW3 Selected socio-economic and environmental measures, 1996–97 to 2013–14



14 Australia    State of the Environment 2016

Pressures  
affecting the environment

To understand the state and trends of Australia’s 
environment, it is necessary to consider both the 
historical pressures that have had a profound impact 
on the environment, and the contemporary pressures 
that directly and indirectly influence the state of the 
environment. Historical changes to ecosystems and 
heritage places set the context for the current state 
of our environment, and—in many instances—their 
influences persist. For example, pressure on the 
environment from land clearing and fragmentation 
of habitat in Australia includes a legacy of extensive 
historical clearing. Since European settlement, some 
13 per cent of native vegetation has been completely 
converted for land use, and a further 62 per cent is 
subject to varying degrees of disturbance.

Many of the contemporary pressures on the Australian 
environment have increased over time as the drivers of 
population change and economic activity have increased 
the demand for food, fibre, minerals, land, transport and 
energy, and have increased our waste generation.

The main pressures facing the Australian environment in 
2016 are the same as those reported in SoE 2011: climate 
change, land-use change, habitat fragmentation and 
degradation, and invasive species. Land-use change, 
habitat fragmentation and invasive species are effects 
that have been accumulating during the past century 
or more. In comparison, pressures associated with 
climate change have only recently had a significant 
detectable impact.

Although some individual pressures have decreased, 
such as those associated with air quality, poor 
agricultural practices, commercial fishing, and oil and gas 
exploration and production in the marine environment, 
there is no indication that the major pressures outlined 
in SoE 2011 have decreased.

SoE 2016 describes a range of other pressures on the 
Australian environment, including altered fire regimes, 

overuse of species and habitats, ocean acidification, 
pollution in our coastal and marine environments, energy 
production, mining and agriculture. More detail on these 
pressures is available in the thematic reports.

Climate change is a key pressure 
on the Australian environment

Climate change is an increasingly important and 
pervasive pressure on all aspects of the Australian 
environment. Although our climate and its high natural 
variability from year to year have always been a major 
influence on the state of the Australian environment, 
strong evidence shows that the climate is changing at 
a rate unprecedented in the geological record. Climate 
change is altering the structure and function of natural 
ecosystems, and affecting heritage assets, economic 
activity and human wellbeing. It also exacerbates the 
impact of other pressures.

The impacts of climate change are likely to worsen, 
and some of these impacts may be irreversible. For 
example, a Queensland Government report released in 
May 2016 noted the probable extinction of the Bramble 
Cay melomys (Melomys rubicola)—a species of rodent—
from its only known island home in Torres Strait as a 
result of climate change (Gynther et al. 2016). The key 
factor responsible for the extinction was the increased 
frequency and intensity of weather events, which have 
produced extreme high-water levels and damaging storm 
surges, and caused dramatic habitat loss and, possibly, 
direct mortality.

The many consequences of climate change, such 
as changes to species distributions, restriction of 
agricultural growing seasons, threats to heritage 
values and intensification of bushfire conditions, pose 
the greatest medium-term pressure on Australia’s 
environment.
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Minke whale (Balaenoptera acutorostrata)

Photo by Patti Virtue (see Acknowledgements)
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Australia are frequently reported by the Australian 
Government Bureau of Meteorology, and the 
Commonwealth Scientific and Industrial Research 
Organisation (CSIRO; e.g. Whetton et al. 2015). Except 
where otherwise noted, the following sections have been 
drawn from these sources.

The average surface air temperature across Australia has 
increased by 1 °C since 1910, with increasing atmospheric 
concentrations of greenhouse gases contributing to this 
rise through the enhanced greenhouse effect. Because 
heat and carbon dioxide (CO2) from the atmosphere 
are absorbed by the oceans, the oceans have also 
warmed, and their chemistry has changed. Sea surface 
temperatures are continuing to increase nationally, 
with waters in the South-east Marine Region and the 
South-west Marine Region increasing the most at 
more than 0.4 °C per decade from 1982 to 2015. As CO2 
dissolves in sea water, it forms a weak acid, resulting in 
a gradual decrease in the alkalinity of sea water and in 
the amount of dissolved carbonate ion in the water—a 
process known as ocean acidification. 

Since 2001, the number of extreme heat records in 
Australia has outnumbered extreme cool records 
by a factor of almost 3 to 1 for daytime maximum 
temperatures and almost 5 to 1 for night-time minimum 
temperatures. The frequency of record high sea 
surface temperatures across Australian waters has 
also increased.

In recent years, heatwaves, floods and storms have 
occurred more frequently in many cities. Since 2001, 
heatwaves have increased in duration, frequency and 
intensity in many parts of the country. Major heatwaves 
are Australia’s deadliest natural hazard, particularly for 
cities. They have caused more deaths since 1890 than 
bushfires, cyclones, earthquakes, floods and severe 
storms combined (DITMCU 2013).

It is not only Australia that has experienced increases 
in temperature, but also, on average, large areas of 
the globe. The regions showing the largest change are 
in the Arctic and Antarctic. In the Antarctic Peninsula 
region, some areas are showing the largest temperature 
rises anywhere on Earth (approximately 2 °C since the 
late 1950s).

Since the 1970s, rainfall has increased in northern 
Australia, mainly because of an increase in wet-season 
rain, and declined during the cooler months in the south-
east and south-west of the continent.

The weekly frequency of bushfires in Australia increased 
by 40 per cent from 2007 to 2013 (Dutta et al. 2016). 
Some care needs to be taken when interpreting an 
increase associated with such a short time period, but 
this increase in frequency is likely to be deleterious to 
some, even fire-dependent, ecological communities 
(Murphy et al. 2010). Recognition of the cost of bushfires 
in terms of ecosystem function and environmental 
services, not just human life and property, has increased 
(Stephenson et al. 2013).

Land-use change, and habitat 
fragmentation and degradation 
threaten ecosystems and resilience

Land clearing is a fundamental pressure on the 
environment. It causes the loss, fragmentation and 
degradation of native vegetation, and a variety of 
impacts on our soils (e.g. erosion and loss of nutrients), 
waterways and coastal regions (e.g. sedimentation 
and pollution).

The fragmentation and degradation of remnant 
vegetation can, in turn, disrupt essential ecosystem 
processes such as pollination, seed dispersal and 
regeneration. Smaller fragments of remnant vegetation 
are also vulnerable to invasive species and fire. Half of 
Australia’s species currently listed as threatened under 
the EPBC Act are considered to be at risk from habitat 
fragmentation. Habitat loss and fragmentation are 
identified as major threats that are responsible for the 
extinction of 11 Australian mammal species, and place 
significant pressure on a further 19 threatened species 
and 15 near-threatened species according to The action 
plan for Australian mammals 2012 (Woinarski et al. 2014a).

Pressure on the environment from land clearing, and 
habitat fragmentation and degradation includes a 
legacy of extensive historical clearing, which presents 
a considerable challenge for land managers because 
redressing historical impacts can be costly and difficult. 
Approximately 44 per cent of Australia’s forests and 
woodlands have been cleared since European settlement; 
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39 per cent was cleared before 1972. The 3 most heavily 
cleared communities (mallee with a tussock grass 
understorey, brigalow and temperate tussock grasslands) 
together previously covered more than 170,000 square 
kilometres of Australia, and each has lost more than 
80 per cent of its original extent (Tulloch et al. 2015).

In the past 5 years, land-clearing rates have stabilised 
in all states and territories, except Queensland, where 
clearing increased. In 2013, major changes to the 
Queensland Vegetation Management Act 1999 were 
introduced to allow landholders to clear vegetation not 
cleared since 31 December 1989 or land that is suitable for 
economically viable agricultural development. Clearing 
of woody vegetation, primarily for pasture, increased 
by 73 per cent in 2012–13 from 2011–12 and by a further 
11 per cent from 2012–13 to 2013–14 (DSITI 2015).

The legacy effects of past clearing mean that the 
associated impacts on biodiversity are not decreasing. 
High rates of population growth in urban and peri-urban 
areas result in continued conversion and degradation 
of the surrounding natural ecosystems. Urban and 
peri-urban expansion into greenfield sites have been 
significant pressures on the extent of native vegetation 
in southern, eastern and south-western Australia 
(e.g. banksia woodlands in south-western Australia), and 
on high-value agricultural floodplains around regional 
cities and near the coast. Since 2011, loss of valuable 
agricultural lands continued across most states and 
territories because of urban encroachment.

Although the extent and effects of land clearing and 
habitat fragmentation can be measured, no national-scale 
metric exists for habitat degradation—surrogates such 
as soil acidification and water quality are used instead. 
Habitat degradation is dealt with in the relevant sections 
of the SoE thematic reports (see, for example, sections 
in the thematic reports on erosion, salinisation, soil 
acidification, water quality, livestock production, habitat 
degradation in the pastoral zone, and invasive species).

Invasive species are a potent, 
persistent and widespread threat 
to Australia’s environment

Invasive species are animals, plants, parasites or 
disease-causing organisms that establish themselves 

outside their natural range and become pests. Although 
native species can also become invasive if transferred 
outside their natural range (DEH 2004), this report 
does not include native species in its discussion of 
invasive species.

Invasive species have a major impact on Australia’s 
environment, threatening biodiversity, and reducing 
overall species abundance and diversity. They represent 
one of the more potent, persistent and widespread 
threats to the environment, and are the most frequently 
cited threat to EPBC Act–listed species.

Native species are directly affected by invasive species 
through predation, displacement, competition and 
hybridisation. Invasive species can also have enormous 
harmful effects on the health, viability and functioning 
of ecological communities, ecosystems and landscapes, 
through both direct and indirect disruption of ecological 
services such as soil stabilisation, pollination and seed 
dispersal, and effects on fire frequency and intensity. 
They alter habitat and reduce biodiversity in both land 
and marine environments, and can adversely affect the 
recreational, social and commercial value of ecosystems.

Although there are insufficient data to robustly assess 
the abundance and trends of most invasive animals 
and invasive plants, many that are not subject to active 
control and/or eradication programs appear to be 
increasing in their distribution and abundance.

Invasive animals

Invasive species, including cats (Felis catus), rabbits 
(Oryctolagus cuniculus), goats (Capra hircus), rats (Rattus 
spp.), cane toads (Rhinella marina), foxes (Vulpes vulpes), 
feral pigs (Sus scrofa), escaped or dumped domestic 
animals or pets, red imported fire ants (Solenopsis invicta) 
and yellow crazy ants (Anoplolepis gracilipes), are listed as 
the cause of decline in native species and/or ecological 
communities in 12 of the 21 key threatening processes 
listed under the EPBC Act.

Predation by cats and red foxes has contributed the most 
to extinction of mammals in Australia, and this pressure 
continues to contribute to the decline of threatened 
mammals (Woinarski et al. 2015). For example, a recent 
analysis of the diet of feral cats recorded 400 vertebrate 
species (native and non-native) that feral cats feed on 
or kill in Australia (Doherty et al. 2015). These included 
17 EPBC Act–listed species, 123 birds, 157 reptiles, 



18 Australia    State of the Environment 2016

O
ve

rv
ie

w
 | 

Pr
es

su
re

s 
af

fe
ct

in
g 

th
e 

en
vi

ro
nm

en
t 58 marsupials, 27 rodents, 5 bats, 21 frogs, and 

9 medium-sized and large exotic mammals. Cats also 
consume a wide range of insects, spiders, scorpions, 
centipedes and crustaceans.

Other significant animal invaders include cane toads and 
rabbits. Cane toads have been reported in the Kimberley 
and upper reaches of the Fitzroy River in Western 
Australia (Pusey & Kath 2014), and inland western 
Queensland, with estimates of expansion of their range 
of around 10–50 kilometres per year. Poisoning by 
cane toads is a major threat for 4 species of threatened 
mammals—for example, cane toads significantly affect 
populations of the northern quoll (Dasyurus hallucatus) in 
northern Australia.

In the past, the introduced black rat (Rattus rattus) 
has contributed to the extinction of several mammal 
species, as well as some island subpopulations, through 
predation, competition or disease transmission. Today, 
it is considered a major threat for a number of other 
threatened species in The action plan for Australian 
mammals 2012 (Woinarski et al. 2014a). Black rats have 
invaded bushland areas around most of Australia’s major 
coastal cities, often replacing native mammals that have 
become locally extinct.

Invasive animals that put pressure on inland waters 
include cane toads, common carp (Cyprinus carpio), 
eastern gambusia (Gambusia holbrooki) and goldfish 
(Carassius auratus). Approximately 43 invasive freshwater 
fish species have established wild populations, 34 of 
which continue to spread. This number is uncertain, 
because survey data are scarce and unevenly distributed 
across aquatic ecosystems.

The distribution of carp throughout inland waters in 
Australia is similar to that reported in 2011. Although the 
eastern gambusia is one of the more widespread invasive 
freshwater fish species in Australia, with sightings in all 
mainland states and territories, data from the Atlas of 
Living Australia2 show no significant expansion in the 
species distribution since 2011.

Several introduced species are widespread in the marine 
environment, including the New Zealand screw shell 
(Maoricolpus roseus) (Gunasekera et al. 2005) and the 
northern Pacific starfish (Asterias amurensis) (Ross et al. 

2 www.ala.org.au

2003). These species were likely introduced through 
biofouling of ship hulls or ballast discharge.

Invasive plants

The list of Weeds of National Significance was updated in 
2012, and 12 new weeds were added (bringing the total 
to 32), including 2 aquatic species: sagittaria/arrowhead 
(Sagittaria platyphylla) and water hyacinth (Eichhornia 
crassipes) (Australian Weeds Committee 2012). An 
additional 28 non-native weeds that have established 
naturalised populations in the wild have been added 
to the National Environmental Alert List.3 These are 
species that are in the early stages of establishment 
and have the potential to become a significant threat to 
biodiversity if they are not managed (DoEE 2016a).

Invasive plants continue to have a negative impact: 

• on the productivity of Australian agriculture and 
forestry

• on the natural environment through impacts on 
biodiversity, ecosystem function and environmental 
health, and through promotion of bushfires

• on access to sites of significant Indigenous cultural 
heritage

• in some cases, on public health through toxicity, 
allergic reactions and respiratory diseases.

An emerging issue in all cropping areas of Australia 
is herbicide-resistant weed populations. In June 2014, 
at least 39 weed species in Australia were resistant to 
one or more herbicides, and the number of identified 
resistant species is growing. Herbicide-resistant weeds 
pose a potential threat to native vegetation communities 
and agricultural crops, and also threaten the viability 
of some no-till farming systems that are designed to 
limit soil disturbance, and thus loss of soil and nutrients 
through erosion (GRDC 2016).

Invasive pathogens

Invasive pathogens can cause widespread mortality, habitat 
loss and degradation of ecosystems. Although Australia is 
free from many of the most damaging agricultural plant 
pathogens because of concerted biosecurity efforts at all 
levels of government, a few significant pathogens have 

3 www.environment.gov.au/biodiversity/invasive/weeds/weeds/lists/
alert.html

http://www.ala.org.au
http://www.environment.gov.au/biodiversity/invasive/weeds/weeds/lists/alert.html
http://www.environment.gov.au/biodiversity/invasive/weeds/weeds/lists/alert.html
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become established or are near our borders. Most of these 
are of potential threat to commercially grown species, but 
many can also affect native species.

Three key threatening processes listed under the EPBC 
Act relate to pathogens: the chytrid amphibian fungus 
(Batrachochytrium dendrobatidis); the root-rot pathogen 
Phytophthora cinnamomi; and psittacine circovirus, which 
causes beak and feather disease (psittacine circoviral 
disease) in parrots.

Three pathogens identified in SoE 2011 remain a 
particular concern in 2016: the chytrid fungus, the root-
rot pathogen and myrtle rust (Puccinia psidii).

The chytrid fungus caused rapid decline in native 
amphibian populations in Australia and the Americas 
in the 1970s. Six Australian amphibian species have 
become extinct since the first documented occurrences 

of chytridiomycosis, and another 7 are at high risk of 
extinction (Skerratt et al. 2016).

The area of native vegetation affected by root-rot 
now exceeds 1 million hectares in Western Australia, 
many hundreds of thousands of hectares in Victoria 
and Tasmania, and tens of thousands of hectares in 
South Australia. South Australia reports that root rot is 
becoming more widespread in that state.

The invasive myrtle rust, first detected in Australia in 
New South Wales in 2010, is now established in the 
natural ecosystem throughout coastal New South Wales, 
and south-east and far north Queensland; it has a 
more limited distribution in Victoria, Tasmania and the 
Northern Territory (Carnegie et al. 2015). Myrtle rust is 
of particular concern because its host plant family, the 
Myrtaceae (which includes Eucalyptus and Melaleuca), 
is a core component of Australia’s vegetation and a key 

Myrtle rust on Geraldton wax (Chamelaucium uncinatum) flower buds, Como, New South Wales

Photo by John Tann (see Acknowledgements)
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as forestry, nursery, essential oils and cut flowers, are 
reliant on myrtaceous species.

Based on reporting of events since 2011, there has been 
no change in the frequency of occurrence of major viral 
diseases, parasitic infestations or mass die-offs in marine 
and coastal waters, and conditions remain stable at a 
national level. An outbreak of Pacific oyster mortality 
syndrome in 2016 in Tasmania was the first reported 
for the state and confirmed the establishment of the 
causative virus in Tasmanian waters.

Pressures on the environment 
can interact and accumulate in 
various ways

The interactions between pressures can result in 
cumulative impacts, amplifying the threat faced by the 
Australian environment.

There is increasing evidence that pressures interact 
in complex ways. For example, land clearing removes 
natural habitat and typically replaces it with agricultural, 
urban or industrial development, which may bring 
additional pressures such as grazing or pollution. In 
addition, remnant vegetation after land clearing is 
often fragmented and isolated. Fragmented woodland 
landscapes have been shown to have more vertebrate 
pests than intact woodlands (Graham et al. 2012).

Evidence has emerged during the past 5 years that 
the greatest impact on mammals in northern Australia 
comes from a combination of predation by feral cats, fire 
and grazing. Both fire and grazing regimes in northern 
Australia have intensified substantially in recent decades 
in ways that have made grass communities less complex 
and more open, creating conditions that are favoured by 
feral cats and could contribute to the decline in native 
mammals (McGregor et al. 2014).

Other interactions among pressures include those 
between invasive plants—particularly pasture grasses—
and fire, which is part of a positive feedback loop. In this 
situation, fire encourages growth of invasive grasses, 
which, in turn, provide more biomass and reduce the time 
between fires. In coastal and marine environments, metal 
pollution has been shown to encourage the growth of 
non-native marine invertebrates in ports and harbours.

Climate change is predicted to generally exacerbate 
existing pressures. Climate change is affecting the 
viability, distribution and occurrence of native species. 
It is well established that this is a major factor that 
will result in, among other things, some native species 
migrating to seek more favourable conditions and 
species contracting to refuges. Climate change is also 
likely to affect the viability, distribution and occurrence 
of invasive species. The large number of introduced plant 
species in Australia may become invasive if changing 
climatic conditions favour them.

Because climate change will enhance existing threats, 
there is general consensus that the capacity of the 
environment to adapt to climate change will be improved 
if other existing threats are addressed or ameliorated.
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Cumulative pressures amplify the threat to 
the environment

Resilient environment with isolated pressures
 

The environment can generally cope with individual pressures, but, when pressures overlap, their 
impacts can interact so the e� ects of low-level pressures can be ampli� ed.

For example, cumulative pressures on 
agricultural land ...

Pressure 2 Pressure 3Pressure 1

For example, cumulative pressures on 
a coral reef ...

... can result in poorer soils, increasing salinity and 
increasing erosion, causing reduced productivity.

... can result in coral bleaching, decreasing � sh 
populations, increasing invasive species and 
death of some reef areas.

Climate change 
—higher sea 
temperatures, 
increasing intensity 
of storms

Reduced rainfall

Sediment Land clearing

Human 
activity such 
as � shing, 
shipping and 
tourism

Excessive use 
of pesticides 
and fertilisers

Pressure 2
Pressure 3Pressure 1

Degraded environment unable to recover from 
cumulative pressures 
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During the past 5 years, environmental policies and 
management in Australia have had some notable 
success in improving the state and trends of parts of the 
Australian environment. Australia’s built environment, 
natural and cultural heritage, marine environment 
and Antarctic environment are generally in good 
condition. On land and in Commonwealth waters, 
Australia has a comprehensive system of protected 
areas, although some important gaps remain in 
adequacy and representativeness. Since SoE 2011, both 
the National Reserve System, particularly through an 
increase in Indigenous Protected Areas, and the National 
Representative System of Marine Protected Areas have 
increased. 

However, the condition of the environment is poor and/
or deteriorating in some areas. These include the more 
populated coastal areas and some of the growth areas 
within urban environments, where human pressure is 
greatest (particularly in south-eastern Australia); and the 
extensive land-use zone of Australia, where grazing is 
considered a major threat to biodiversity.

The poor state and declining trend of Australia’s 
biodiversity are an issue of particular concern. For 
instance, the number of species listed as threatened 
under the EPBC Act continues to rise. Since 2011, the 
number of species listed in the critically endangered 
category has increased by 31, and 2 species have 
been reported as likely extinct. Overall pressures on 
biodiversity have mostly increased since 2011, and the 
status of biodiversity has mostly decreased, but our 
information base remains inadequate to robustly assess 
state and trends. 

A changing global climate system is not only affecting 
Australia’s climate, but is also beginning to affect all 
other aspects of our environment. As described in the 
following sections, climate is directly affecting, and 
interacting with, other pressures on the environment.

The condition ratings of the state of the environment 
that are provided in the following sections are from the 
SoE thematic reports. For a more detailed assessment 
and an explanation of assessment ratings, see the 
relevant report.

Atmosphere

Climate

What has changed since 2011?

• Australia’s greenhouse gas emissions per person 
decreased from 24.1 tonnes in 2011 (DCCEE 2012) 
to 22.2 tonnes in 2015 (DoE 2016a), although they 
remain the largest of any country in the Organisation 
for Economic Co-operation and Development.

• The energy sector continues to dominate greenhouse 
gas emissions, increasing from 74 per cent of net 
emissions in SoE 2011 to 76 per cent in 2015.

• The world experienced the hottest year on record 
(2015) and Australia experienced its hottest year 
(2013).

State and trends

The changes to Australia’s climate arising from global 
climate change include increased average surface 
air temperature, increased incidence of heatwaves, 
decreased average rainfall in parts of the country, an 
increase in drought frequency and severity, sea level rise, 
more extreme daily rainfall events, and flooding from 
intense storm activity.

The oceans absorb heat from the atmosphere, which 
makes them warmer. The oceans also absorb CO2 from 
the atmosphere, which changes their chemistry in a 
process called ocean acidification. In the polar regions, 

State and trends  
of the environment
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the amount of dissolved carbonates in the waters and 
the pH (a measure of acidity) are changing twice as fast 
as in the warmer tropical and subtropical regions.

Air quality

What has changed since 2011?

• Maximum ozone levels and levels of particulate 
matter less than 10 microns (PM10) in size now rarely 
exceed limits designed to protect human health.

• However, evidence has emerged that human health 
impacts from air pollutants occur at far lower 
concentrations than previously thought.

• Regulatory controls on vehicle emissions have 
reduced nitrogen dioxide levels.

State and trends

Air quality is generally good to very good in Australian 
urban areas. Since SoE 2011, maximum ozone levels have 
remained steady, with overall fewer exceedances of the 
National Environment Protection Measures4 designed 
for the protection of human health. Levels of PM10 now 
rarely exceed the 24-hour standard, and, when they do, it 
is mainly because of natural events such as dust storms 
or bushfires.

However, evidence about the adverse impact of air 
pollution on human health has increased since SoE 2011, 
and health effects have been observed at lower pollutant 
concentrations than those on which the guidelines are 
based. Particulate matter is a concern. In all capital cities 
except Adelaide and Perth, the standard for particulate 
matter less than 2.5 microns in size has been met in only 
2 or fewer of the past 7 years.

Built environment

What has changed since 2011?

• With water restrictions easing across many regions 
since 2011, Australian households have been 
increasing their water consumption. In 2014–15, 
Australian households consumed 1852 gigalitres

4 http://nepc.gov.au/nepms

of water, an increase of 9 per cent from 2010–11 
(ABS 2016d).

• Water use by the manufacturing and commercial, and 
service industries has continued to decrease during 
the same period, by 9 and 11 per cent, respectively.

• Demand for electricity and household electricity 
consumption have fallen because of improved energy 
efficiency of appliances and machinery; reduced 
reliance on electricity from the grid following 
uptake of household solar panels, which has been 
driven by reduced costs and taxpayer subsidies; and 
reduced consumption in response to an increase in 
electricity prices.

• Land on the fringes of major capital cities continues 
to be developed at the expense of agricultural land 
and biodiversity.

State and trends

Australia’s urban amenity is generally good. Although 
our urban populations are still consuming significant 
resources, they are using energy more efficiently than 
in 2011.

Water quality in urban areas is generally good, but, in 
parts of regional Australia, it does not meet relevant 
drinking water standards.

Air quality in urban areas is also generally good. Poor 
air quality occurs infrequently, generally associated with 
dust storms and bushfires, or where there continues to 
be a large incidence of wood heater use.

Australia’s cities continue to face pressures from growing 
reliance on private vehicles and other transport demands 
more generally—all of which affect the environment and 
human health. Increased population growth in our major 
cities is leading to growing use of private cars, greater 
traffic volumes, and increasing social costs because of 
traffic congestion and delays.

At the same time, our cities and towns can be important 
for biodiversity conservation, providing ecosystem 
services such as flood mitigation, water quality control 
and nutrient cycling. Biodiversity within cities and 
towns also offers opportunities to involve people 
in conservation (McDonnell & Hahs 2013). Urban 
biodiversity has profound benefits for human wellbeing 
(Turner et al. 2004; see Box OVW1). 

http://nepc.gov.au/nepms
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Melbourne 

Photo by Arthur Hoffmann
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Box OVW1  Benefits of contact with 
nature and green space

Contact with nature and engaging with public 
open spaces are important for human health and 
wellbeing—they promote physical activity and mental 
health, and can reduce blood pressure, body size 
and stress levels. In recent years, the importance 
of providing public open space has received much 
attention in the built environment and public health 
fields (e.g. Badland et al. 2015).

In 2011–12, a survey into community engagement with 
nature conservation found that most Australians enjoy 
the benefits of the natural environment. Nearly three-
quarters of Australian adults (73 per cent) took part in 
some activity that involved contact with nature in the 
previous 12 months (ABS 2013).

A substantial body of evidence demonstrates the 
positive effect of green space on human wellbeing. 
Drawing on more than 600 published articles, 
Townsend et al. (2015) report that:

• youth using parks find nature to be therapeutic and 
rewarding, which facilitates their health, wellbeing 
and spiritual growth (O’Brien et al. 2011)

• children involved in unstructured play in nature 
are calmer, and will engage in richer imaginative 
play, increased physical activity, more focused 
play and positive social interactions (Nedovic & 
Morrissey 2013)

• attention and general sense of wellbeing increase 
after sitting in a park for 15 minutes (van den Berg 
& Custers 2011)

• time spent outdoors is linked with increased work 
productivity and creativity, and decreased levels of 
stress and anxiety (de Bloom et al. 2014)

• spending time in nature provides rehabilitative 
and recuperative benefits to people with serious 
physical and mental illnesses (Astell-Burt et al. 
2013, Nakau et al. 2013).

Heritage

What has changed since 2011?

• One new Australian site (Ningaloo Coast) was added 
to the World Heritage List. Two sites (Kakadu and 
Tasmanian Wilderness) were extended, and cultural 
values were recognised for another (Wet Tropics of 
Queensland).

• Twelve new places were added to Australia’s National 
Heritage List.

• The extent of natural heritage protected in the 
National Reserve System and National Representative 
System of Marine Protected Areas has increased.

• Some state and territory heritage registers have 
improved.

• In some places, there have been impacts on natural, 
Indigenous and/or historic heritage values, including 
destruction of significant sites.

State and trends

Australia’s extraordinary and diverse natural and cultural 
heritage generally remains in good condition, despite 
some deterioration and emerging challenges.

Since SoE 2011, the state, condition and circumstances 
of Australia’s heritage have both improved and declined. 
Anecdotal evidence and limited surveys suggest that 
the values for which heritage places are reserved and 
listed remain generally intact. However, there have been 
significant impacts on natural heritage values (such as 
coral bleaching in the Great Barrier Reef and fires in the 
Tasmanian wilderness), and substantial impacts on both 
Indigenous and historic heritage, including destruction 
of significant sites through resource extraction 
or development.

A joint monitoring mission by the World Heritage 
Centre and the International Union for Conservation of 
Nature visited the Great Barrier Reef World Heritage 
Area in 2012 amid concerns of increasing impacts from 
ongoing environmental pressures. In 2015, and following 
announcement of the Reef 2050 long-term sustainability 
plan (Australian Government & Queensland Government 
2015), the World Heritage Committee decided not to list 
the Great Barrier Reef World Heritage Area as ‘in danger’. 
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an update on progress with implementation of the Reef 
2050 long-term sustainability plan to be submitted in 
December 2016.

Australia’s heritage registers list natural and cultural 
places at national, state and local levels, but in an 
inconsistent manner, and with disparate levels of 
resourcing and regulation. 

Despite the Australian Government’s inclusion of 
‘national heritage’ as one of the 4 pillars of its Plan 
for a cleaner environment (DoE 2016b), progress with 
populating the National Heritage List has remained 
steady since 2011, and is constrained by both resourcing 
and statutory processes.

Between 1 July 2011 and 30 June 2016, 63 places were 
nominated to the National Heritage List, and 24 National 
Heritage List assessment reports were completed 
and provided to the minister. However, only 12 new 
places were added to the National Heritage List during 
this period (Figure OVW4). The Australian Heritage 
Council and the Australian Government Department 
of the Environment and Energy are preparing a policy 
framework to guide the future direction of the National 
Heritage List (DoEE 2016b).

There has been a substantial increase in the dedication 
of Indigenous Protected Areas, which provide protection 
for significant sites and landscapes, but processes for 
survey, assessment and listing of Indigenous heritage 
places around Australia remain inconsistent. 

Australia’s National Reserve System and National 
Representative System of Marine Protected Areas 
provide protection for many sites with heritage values. 
However, many bioregions—geographically distinct 
areas that have a similar climate, geology, land form, 
vegetation and animal community—are not effectively 
represented in the reserve system. More details on the 
comprehensiveness, adequacy and representativeness of 
Australia’s reserve system can be found under ‘Land’ and 
in the thematic reports.

Nationally consistent information is not available about 
the condition of listed heritage places, but processes 
have been started to improve monitoring of the state 
of listed places. There have been no systematic national 
assessments to determine whether historic heritage 
places not on the National Heritage List remain in 
good condition and retain their identified values. 
Historic heritage places that are vacant, not in use or 
in poor condition remain under threat. No nationally 
coordinated data exist about the condition and integrity 
of Indigenous places.

Source: Australian Heritage Database, DoEE (2016b)

Figure OVW4 Number of places added to the National Heritage List, 2005–06 to 2015–16
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Biodiversity

What has changed since 2011?

• The list of nationally threatened species and 
ecological communities has increased, with the 
addition of 30 new ecological communities, and 
44 animal and 5 plant species.

• Two species have been reported as likely extinct: 
the Bramble Cay melomys (Melomys rubicola) and 
the Christmas Island forest skink (Emoia nativitatis). 
These species have not been formally reassessed 
under the EPBC Act.

• Land-clearing rates stabilised in all states 
and territories, except Queensland, where 
clearing increased.

State and trends

Understanding of the state of biodiversity in Australia 
is improving for a small number of taxa, although our 
knowledge is inadequate because limited information is 
available for the vast majority of taxa, and few long-
term monitoring programs are in place. The lack of 
data is pronounced for plants, amphibians and reptiles, 
and even more so for taxa such as freshwater fish, 
invertebrates and fungi.

Threatened species and communities

Based on the information available about vegetation 
extent and condition, and the small number of species 
for which there is some understanding of trends in 
distribution and abundance, the status of biodiversity in 
Australia is generally considered poor and deteriorating.

Grazing in the extensive land-use zone of Australia is 
considered a major threat to biodiversity. Along with 
other management changes, it is considered a key 
pressure on northern Australian mammal populations.

Mammal declines in northern Australia have continued. 
In southern and eastern Australia, the number of 
mammal species of conservation concern has increased.

Birds show variable trends, but some groups, such as 
woodland-dependent species in the mallee and carnivore 
species in the arid zone, are in significant decline. Trend 

analyses for eastern Australian inland waterbirds and 
some migratory shorebirds indicate that populations are 
currently well below long-term averages.

Very limited information is available to assess the state 
and trends of reptiles, amphibians and invertebrates, 
except for a few high-profile species.

As at December 2015, the numbers of threatened 
species and threatened ecological communities listed 
under the EPBC Act stood as follows:

• 74 ecological communities, of which 31 were listed 
as critically endangered, 41 as endangered and 2 
as vulnerable; 27 of these are new listings since 
2011. EPBC Act–listed ecological communities are 
concentrated in south-eastern Australia

• 480 animal species, including 55 listed as extinct 
or extinct in the wild, an increase of 44 species 
since 2011. The number of nationally listed 
threatened animal species has increased for all taxa 
except amphibians

• 1294 plant species, including 37 species listed as 
extinct. Since 2011, there has been an overall increase 
of 5 species listed. Movements within the list include 
an increase of 31 species in the critically endangered 
category, and a decrease in the number of species in 
the endangered and vulnerable categories because of 
delistings and uplistings to endangered and critically 
endangered. The highest number of listed plant 
species occurs in the south-west of Western Australia 
and in south-eastern Australia.

In northern Australia, ongoing mammal declines (species 
extinction, regional extinctions and reduction in local 
population numbers) have continued to be evident, 
particularly in the Top End of the Northern Territory and 
the Kimberley region of Western Australia. Australia has a 
very poor record in recent extinctions of mammal species.

Terrestrial habitats

The condition of terrestrial habitats in Australia has been 
influenced by historical land clearing, degradation and 
fragmentation. Although nearly 90 per cent of Australia’s 
native vegetation remains in some form, 24 broad 
vegetation communities (32 per cent of the 75 evaluated) 
have lost at least 20 per cent of their original extent, 
and 7 communities (9 per cent) have lost more than 
40 per cent of their original extent. 
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across the jurisdictions, with most jurisdictions reporting 
declines in condition and extent. Although clearing rates 
have mostly stabilised, habitat fragmentation continues, 
and there are now fewer large patches of contiguous 
vegetation than in 2011 (see ‘Land-use change, and 
habitat fragmentation and degradation threaten 
ecosystems and resilience’).

Small patches are more likely to be cleared and are 
susceptible to deterioration of condition because of a 
range of pressures, including weed invasion, fire and 
disturbance from surrounding land uses. Increased 
fragmentation also increases the impacts of invasive 
species and bushfires, and decreases ecosystem 
functions such as pollination and seed dispersal.

Land

What has changed since 2011?

• The effects of the millennium drought in southern 
Australian (2000–10, although in some areas it began 
as early as 1997 and ended as late as 2012) have 
continued to relax, and many areas are starting to 
recover; 2010–11 was Australia’s wettest 2-year period 
on record.

• Dry conditions developed in Queensland again in 
2013, and, by 2015, some 86.1 per cent of the state 
was drought declared—the highest proportion in the 
state’s history.

• Australia’s conservation estate has increased, with 
significant additions to the National Reserve System, 
largely through the addition of new Indigenous 
Protected Areas.

• The use of land and vegetation for carbon 
sequestration, carbon emissions avoidance and 
emissions reductions has expanded.

• Although 2014–15 was a period of significant 
downturn, mining is still a major industry in many 
regions, particularly Western Australia, Queensland 
and New South Wales.

• Soil acidification and erosion continue to be 
significant problems in Australia’s agricultural areas, 
although the impacts of soil salinity have slowed.

State and trends

Land use

The impacts of human land use are spread unevenly 
across the country. Vegetation clearing is concentrated 
in the long-settled agricultural and coastal zones, where 
more than 50 per cent of native vegetation has typically 
been cleared.

The general pattern of land use is well established 
across Australia (Table OVW1). Estimates of the areas 
affected are imprecise in some cases, but give a general 
indication of the scale of different land-use activities 
across Australia. 

In terms of extent, the dominant land use in Australia 
is livestock grazing of native vegetation (45 per cent). 
Grazing of modified pastures accounts for another 
9 per cent and dryland cropping accounts for about 
3.6 per cent (note that there is no consistent assessment 
of grazing land condition with national applicability). 
Nature conservation and other forms of protection, 
together with land not formally protected but subject 
to minimal use, account for 36 per cent of Australia’s 
land area.

The distribution of these land uses reflects the history 
and pattern of European settlement; the availability of 
soil, water and climate to support primary industries; the 
distribution of other natural resources; and the transport 
networks that link them.

Indigenous land

Indigenous people, their land, and their cultural and 
natural resource management activities make core 
contributions to managing Australia’s environment 
(see Box OVW2). Indigenous lands contain significant 
levels of biodiversity, and long-term investment in 
Indigenous land management programs has delivered 
environmental, cultural and economic benefits (Altman 
et al. 2007, SVA Consulting 2014, van Bueren et al. 2015).

Recent increases in Australia’s terrestrial protected area 
network have been driven primarily by an increase in the 
number of Indigenous Protected Areas (Figure OVW5). At 
the end of 2014, there were 67 Indigenous Protected Areas 
across approximately 55 million hectares, covering about 
40 per cent of terrestrial protected areas. This includes 
an increase since 2008 of 42 Indigenous Protected Areas 
and 20.6 million hectares. However, not all Indigenous 
Protected Areas have the same protected status.
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Protected areas

The National Reserve System seeks to reserve 
comprehensive, adequate and representative areas 
of land within the country’s 89 bioregions. Priority is 
given to increasing the protected areas that are under-
represented in bioregions (i.e. less than 10 per cent 
protected). The National Reserve System is a mosaic of 
multijurisdictional, multitenure areas under government, 
Indigenous or private management (Figure OVW6).

Australia has made significant progress in increasing 
the extent of the National Reserve System since 2011. At 
the end of 2014, the National Reserve System covered 
137.5 million hectares, or 17.9 per cent of Australia’s 
land area (DoEE 2014), compared with 13.4 per cent in 
2011 (DoEE 2010). It is estimated that, by 2016, the total 

terrestrial protected area will have increased to at least 
19.2 per cent of Australia’s land area.

However, despite this growth, only minor progress has 
been made since 2011 in meeting representation targets 
for ecosystems and threatened species. In part, this is 
because most growth has been in desert bioregions, 
so that representation improvements have been highly 
localised. Nearly 30 per cent of terrestrial endangered 
communities have more than 50 per cent of their extent 
represented in the National Reserve System. However, 
30 per cent of endangered communities and 50 per cent 
of critically endangered communities have less than 
5 per cent of their extent represented.

Conservation covenants have grown rapidly on private 
lands in Australia, and contribute to the terrestrial 

Table OVW1 Australian land use, 2010–11

Land use
Area  

(million hectares)
Area  
(%)

Grazing—natural vegetation 345.0 44.9

Grazing—modified pasture 71.0 9.2

Nature conservation and protected areas (including Indigenous uses) 177.0 23.0

Minimal use 117.0 15.3

Dryland cropping 27.0 3.6

Forests—production native forests 10.0 1.3

Forests—plantation forests 3.0 0.3

Water 13.0 1.6

Agriculture—irrigated cropping 1.0 <0.2

Agriculture—irrigated pastures 0.6 <0.1

Agriculture—irrigated horticulture 0.4 <0.1

Agriculture—intensive animal and plant production <0.2 <0.1

Agriculture—dryland horticulture <0.1 <0.1

Residential—intensive (mainly urban) uses 1.4 <0.2

Residential—rural 1.8 <0.3

Mining and waste <0.2 <0.1

Total 768.7 100.0

Source: Australian Bureau of Agricultural and Resource Economics and Sciences, used under CC BY 3.0
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component of the National Reserve System. These 
protected areas have restrictions on use attached 
to the title of freehold lands, and special conditions 
on leasehold lands, to enable their management as 
private protected areas. These covenants are essential 
for meeting the challenge of expanding the National 
Reserve System to meet national goals (Craigie et al. 
2015), but they do not exempt private land from mineral 
exploration and extraction, and do not have the same 
level of management oversight and monitoring as the 
National Reserve System (Fitzsimons & Carr 2014).

Agriculture and forestry

The sophistication of Australia’s agricultural land 
management continues to increase, with ongoing 
reductions in the intensity of agricultural chemical use 
in the cotton industry, largely because of the adoption 
of genetically modified cotton (Acworth et al. 2008), 
more careful use of fertilisers in sensitive environments 
(e.g. catchments of the Great Barrier Reef), and more 

flexible approaches to grazing management to reduce 
erosion and increase productivity. However, pesticide 
loads continue to be a cause for concern. Horticultural 
production, quality and profitability are threatened by 
introduced and native pests, diseases and weeds.

Agricultural practices also aim to protect the soil and 
prevent sediment movement. Significant investment 
by the Australian Government, and state and industry 
groups has led to a better understanding of the source 
and causes of nutrient and sediment increases in 
waterways. Modelling suggests that engagement with 
natural resource management bodies, industry and 
farmers could potentially achieve significant (10–
30 per cent) decreases in loads.

The area of public native forest managed for wood 
production has continued to decline since 2011, 
to around 7.5 million hectares, and there was a 
corresponding increase in the extent of public native 
forest in conservation reserves (ABARES 2015b).

Box OVW2 Indigenous land tenure and Laynhapuy Indigenous Protected Area
Indigenous people comprise 3.0 per cent of Australia’s 
population (ABS 2016a); on Indigenous lands, the 
proportion of the population that is Indigenous is 
25.1 per cent. More than 50 per cent of Indigenous land 
interests lie in very remote areas of Australia and in some 
of the least commercially viable lands (Altman et al. 
2007). Indigenous communities in these remote regions 
face key challenges for enterprise development and 
employment (Jackson 2012, Altman & Markham 2014, 
Woinarski et al. 2014b).

Land management and, in places, the carbon economy 
may bring benefits to Indigenous communities in terms of 
income and jobs, and may also support social wellbeing, 
links to community and reconnection with Country. For 
Indigenous Australians, caring for Country means a deep 
spiritual attachment to the land and its creation beings; 
the source of plants, animals and people; the rules for 
living; and stories, songs and art.

Indigenous Protected Areas are voluntarily dedicated by 
Indigenous groups on Indigenous-owned or Indigenous-
managed land or sea Country. They are recognised by the 
Australian Government as an important part of protecting 
the nation’s biodiversity for the benefit of all Australians. 

As well as providing environmental benefits, Indigenous 
Protected Areas create jobs for Indigenous people doing 
what they want to do—working and looking after their 
land in a healthy environment.

In north-eastern Arnhem Land, the local Yolngu people are 
guardians of one of the oldest living cultures in the world. 
The Laynhapuy Homelands Association Inc. administers 
an area of 690,000 hectares that protects internationally 
significant wetlands and coastal landforms, and is home to 
endangered turtles and dugongs in its sea Country.

The Laynhapuy community protects these culture and 
cultural sites, and controls invasive species. Management 
of the land includes traditional burning techniques, and 
management of the sea and coast includes removing 
marine debris and monitoring turtle habitats. The local 
Yirralka Rangers assist with these activities, addressing 
threats to cultural and environmental values.

The importance of the IPA [Indigenous Protected Areas] lies in the 
coming together of natural values and the fact that we continue 
to live on our lands and keep strong our culture, our traditional 
knowledge and our use and management of our Country. Our 
Country continues to nurture us as it did our ancestors and this we 
also wish for our children. This is our home.—Laynhapuy Homelands 
Association Inc.
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SoE = state of the environment
Sources: Collaborative Australian Protected Area Database (CAPAD) 2008 to 2014; Indigenous Protected Areas database (as at 1 January 2016);  
© Commonwealth of Australia (Department of the Environment and Energy)

Figure OVW5 Terrestrial protected areas and Indigenous Protected Areas in 2011, and additions for 2016
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Carbon sequestration

Use of land and vegetation for carbon sequestration, 
carbon emissions avoidance and emissions reductions 
has become a mainstream interest for industries and 
governments (see, for example, Box OVW3); this use has 
recently expanded. Biosequestration may have an impact 
on future rural land use and management.

Mining

The recent downturn in the mining industry has put 
some proposed developments on hold and stopped other 
activities. 

There has been a significant expansion of coalmining and 
the coal-seam gas industry in areas across Queensland 
and New South Wales. Expansion of these developments 
in areas known as ‘prime agricultural land’ has caused 
conflict because of competition for land. Enhanced 
regulatory oversight at state and national levels has 
been introduced to address concerns about competition 

for, and potential contamination of, water resources. 
Other possible adverse impacts on the environment 
and human health exist through, for example, hydraulic 
fracturing (fracking), habitat fragmentation, disruption 
of ecological processes and fugitive gas emissions. The 
EPBC Act was amended in 2013 to include a new water 
trigger, which allows the impact of large coalmining 
developments and coal-seam gas on water resources to 
be assessed at a national level. Some state and territory 
governments have introduced moratoriums that restrict 
growth of the coal-seam gas industry. 

Most of the announced coal-seam gas reserves are 
already committed to the liquid natural gas industry 
from 2015–16. This will likely see demand for further 
development of unconventional (coal, shale and tight) 
gas resources to meet domestic and international 
demand. A consequence is that exploration for shale 
gas and tight gas has increased; in particular, shale gas 
is likely to be plentiful and has the potential to be an 

Source: Collaborative Australian Protected Area Database (CAPAD) 2008 to 2014

Figure OVW6 Proportion of Indigenous, government, jointly held and private protected areas in the National 
Reserve System, 2008, 2010, 2012 and 2014
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Petroglyphs and floodplain in the Dampier Archipelago 
National Heritage Place, Western Australia

Photo by Ken Mulvaney (see Acknowledgements)
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important additional energy source (Cook et al. 2013). 
Shale gas, like coal-seam gas, has possible adverse 
effects on the environment and human health, with state 
regulatory regimes having a major role in risk mitigation.

Soils

Salinity, soil carbon stocks, acidification and erosion 
affect soil condition and productivity in Australia.

Increases in dryland salinity appear to have been slowed 
by the millennium drought, although the return to wetter 
conditions is likely to increase the spread of salinity.

The management of soil carbon is central to maintaining 
soil health and ensuring global food security, as well as 
providing an important sink for atmospheric carbon. 
Australia has a lower baseline soil organic carbon stock 
than other parts of the world, and few regions have 
increasing soil carbon stores. The time since vegetation 
clearing is a key factor determining current trends. For 
example, large parts of Queensland are on a declining 
trend, because widespread clearing for agriculture 
was still occurring in the 1990s. Similarly, regions with 
intensifying systems of land use (e.g. northern Tasmania) 
and most regions with a projected drying climate have 
declining trends. The savanna landscapes of northern 
Australia have significant potential for increasing soil 
carbon stores, but this requires changes in grazing 
pressures and fire regimes.

Soil acidification is another challenge facing 
agriculture. Soil acidification restricts options for land 
management, because it limits the choice of crops and 
vegetation to acid-tolerant species and varieties. Soil 
acidity affects approximately 50 million hectares (or 
50 per cent) of Australia’s agricultural land, and about 
23 million hectares of subsoil layers, mostly in Western 
Australia and New South Wales (NLWRA 2001). Soil 
acidification is of greatest concern in situations where:

• the soil already has a low pH (i.e. is already acidic)

• agricultural practices increase soil acidity (e.g. use of 
high-ammonium nitrogen fertilisers, large rates of 
product removal)

• the soil has a low capacity to buffer the increase in 
acidity (e.g. infertile, light-textured soils).

It is relatively straightforward to reverse short-term 
surface soil acidification through the application of lime. 
However, it is much harder to reverse the problem if the 
acidification has advanced deeper into the soil profile, 
because incorporating lime at depth is prohibitively 
expensive. Although rates of lime application appear to 
be increasing, they still fall far short of what is needed to 
arrest the problem in some jurisdictions.

Current rates of soil erosion by water across large 
areas of Australia exceed soil formation rates, although 
progress has been made in reducing soil erosion through 
soil conservation measures.

Box OVW3  Savanna burning for 
reduced carbon emissions

Fires in the savannas of northern Australia release 
the greenhouse gases methane and nitrous oxide as 
they burn. Fire management could be used to reduce 
greenhouse gas emissions by increasing the incidence 
of early dry-season fires, to reduce the extent of large 
high-intensity fires late in the dry season. This would 
reduce overall fire frequency and, consequently, the 
average emissions of greenhouse gases. The approach 
has been developed as the ‘emissions abatement 
through savanna fire management’ methodology to 
reduce accountable emissions under Australia’s carbon 
farming initiative.

An example of the implementation of this initiative is 
the West Arnhem Land Fire Abatement Project, which 
involves multiple traditional land-owning groups 
spanning 24,000 square kilometres in the Northern 
Territory. The main goal of the project is to reduce 
greenhouse gas emissions. During the first 7 years of 
implementation, the project has reduced emissions of 
accountable greenhouse gases (methane and nitrous 
oxide) by 37.7 per cent, relative to the pre-project 
10-year emissions baseline. Additionally, the project 
has provided the means to reconnect people to their 
Country, keep traditions alive and adapt traditions to 
new circumstances. It is also reducing the impact on 
biodiversity of decades of out-of-control fires, and 
providing an opportunity for traditional ecological 
knowledge and western scientific approaches to jointly 
inform future land management.

The Commonwealth Scientific and Industrial 
Research Organsiation is working with the Australian 
Government Department of the Environment and 
Energy to quantify the increased carbon sequestration 
that can also occur from changing fire management.

Source: Garry Cook, CSIRO
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A new generation of fine-grained soil mapping is being 
conducted that will inform national mapping and 
monitoring of carbon, biodiversity, agricultural impact 
and ecosystem functions in general. It is the result of 
national collaborative research, funded through the 
Terrestrial Ecosystem Research Network,5 involving 
CSIRO; the University of Sydney; Geoscience Australia; 
and national, state and territory government agencies.

Inland water

What has changed since 2011?

• There has been significant variation in surface-water 
and groundwater conditions, largely in response to 
year-on-year variations in weather and changeable 
climatic conditions.

• Agriculture, particularly irrigated agriculture, 
remains the greatest consumer of water. Urban 
water consumption has shown multiyear rises after 
declining or fluctuating for most of the past decade.

• The local water quality in the Murray–Darling Basin 
has noticeably improved.

• New data analyses show our groundwater resources 
to be mostly in poor condition. Although the 
condition of some areas remains stable, others are 
deteriorating.

• The functioning of ecological processes and the 
condition of key species in our inland waters are 
generally poor in areas of intensive pressure and use, 
and good in other areas.

State and trends

National water storage levels varied from above 
80 per cent in 2011 to below 50 per cent in 2015. State-
level variations have ranged from above 75 per cent to 
below 45 per cent for New South Wales and Tasmania, 
whereas South Australia’s water storage has remained 
consistently between 80 and 100 per cent.

Since SoE 2011, local improvements have been seen in 
some water quality parameters in the Murray–Darling 
Basin. Basin streamflows in early 2016 were mostly 

5 www.tern.org.au

around average in southern and central areas, with a mix 
of above and below average flows in the north. 

For the north-east and the south-east coast (New South 
Wales), water quality is considered poor. Similarly, the 
majority of sites on the south-east coast (Victoria) are 
in moderate to poor condition. For the south-west coast 
(Western Australia), the condition is very poor.

The state and trends of ecological processes and key 
species populations in inland waters range from very 
poor across the Murray–Darling Basin, to poor to good 
and stable for the south-east and south-west regions, 
and good for most of the rest of the country.

Groundwater systems are important for providing water 
resources, and are subject to the pressures of climate, 
development and growth. Groundwater, and associated 
groundwater-dependent ecosystems, are also important 
and often overlooked components of inland water 
ecosystems. In most cases, the condition of Australia’s 
groundwater is poor, reflecting a long history of use. 
Increases in groundwater recharge above long-term 
values, largely because of land-cover changes, have 
raised groundwater levels and produced dryland salinity. 

Drainage of acid sulfate soils has acidified local 
waterways and caused ecological damage, including 
lasting impacts on estuarine and marine-based fisheries, 
particularly shellfish.

Coasts

What has changed since 2011?

• Increasing human activity on the coast means that 
overall pressure is growing. Direct impacts have been 
caused by urban and agricultural developments, 
which are predominantly on the east, south-east and 
south-west coasts of Australia.

• The condition of some coastal species (e.g. saltwater 
crocodiles) and communities is stable or improving, 
but the majority are deteriorating. Of great concern 
is the continued decline in migratory shorebird 
populations and saltmarshes.

• Resource extraction and associated coastal 
infrastructure have increased in recent years, causing 
severe but localised habitat loss and degradation.

http://www.tern.org.au
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nutrient pollution, coastal waterways are threatened 
by new classes of pollutants. These include 
microplastics and nanoparticles, which are largely 
unregulated and whose effects are poorly understood.

• The past 5 years have seen many extreme weather 
events, including severe heatwaves, floods and 
storms. These have caused significant impacts on 
coastal structures, communities, habitats and species, 
particularly in Queensland.

State and trends

The condition of Australia’s coastal environment is 
mixed, being largely good in the north-west and far 
north-east of the country, and largely poor in the east, 
south-east and south-west. In the future, parts of the 
tropical north coast may be threatened by planned 
development, if this is not well managed. Resource 
extraction and associated infrastructure have grown 
in the past few years with the mining boom, causing 
severe but highly localised habitat loss and degradation. 
Shipping associated with resource extraction and trade 
has been linked to the introduction of non-native species 
in coastal areas.

Australia is beginning to experience the impact of 
climate change pressures on our coasts. Since 2011, 
climate change has manifested as increased frequencies 
of heatwaves and severe storms. Cyclone Yasi in 
2011 caused extensive damage to the Queensland 
coast, affecting seagrasses (Rasheed et al. 2014) and, 
consequently, dugongs (Sobtzick et al. 2012). It also 
caused widespread damage to the Great Barrier Reef 
(GBRMPA 2014a). In the same year, flooding in Brisbane 
caused damage worth an estimated $440 million (BCC 
2012). In 2016, climate-related stress resulted in the loss 
of approximately 10 per cent of Australia’s mangroves 
in the north. Increased frequency of extreme weather 
events, together with sea level rise and the associated 
erosion and recession of the coast, will add stress to 
systems already stressed by other human activities.

Marine debris (human litter) is increasingly entering 
coastal waterways and marine environments, where it 
persists and accumulates. A recent nationwide survey 
found that approximately three-quarters of the debris 
found along the Australian coast was plastic (Hardesty 
et al. 2014). Debris can entangle animals, or be ingested 

and accumulate in shorebirds (Verlis et al. 2013), turtles 
(Koelmans 2015) and invertebrates (Canesi & Corsi 2016).

Of emerging concern are microplastics, which are small 
particles that are micrometres in size (Browne et al. 
2015). These enter coastal waters through sewage 
contaminated by fibres from washing of clothes or 
from cleaning products; they can also occur from the 
fragmentation of larger plastics. The ecological effects of 
microplastics are largely unknown (Vegter et al. 2014), 
but they include blockage of digestive tracts and the 
transfer of organic toxins through food webs (Browne 
et al. 2013, Rochman et al. 2013).

Coastal habitats and communities

The state of many biological components of the coast 
is poor and deteriorating. Vital ecological processes are 
compromised near areas of human activity, because of 
multiple pressures on coastal ecosystems.

Sizeable stretches of Australia’s coastline have been 
altered from their natural state by development, invasive 
species and recreational use. Approximately 10 per cent 
of the shoreline within the Great Barrier Reef World 
Heritage Area now comprises human-made structures 
(e.g. breakwalls, pontoons, jetties)—an increase of 
70 per cent in some areas in the past 3 years (Waltham & 
Sheaves 2015). Native coastal vegetation has been lost to 
clearing, soil quality has diminished, and island flora and 
fauna are being severely affected by invasive species.

Many of the ecological services and processes that 
natural ecological communities deliver and depend on 
are being disrupted by human-driven deterioration of 
the coast. For example, widespread increases in organic 
enrichment of coastal waterways have substantially 
altered the processes of nutrient cycling, sulfur 
metabolism and carbon fixation. Several estuaries and 
bays around the nation are centres of urban, industrial 
and agricultural activity, and are demonstrating 
reduced water and sediment quality (Dafforn et al. 
2012), and altered fish and invertebrate communities 
(Clark et al. 2015).

Coastal species

Many EPBC Act–listed nationally threatened species 
occur on the coast.

The destruction of critical nursing, roosting and nesting 
sites globally and regionally has had broad-reaching 
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ramifications for species that rely on networks of sites to 
maintain populations. In particular, migratory shorebirds 
are declining as a result of habitat loss and impacts on 
critical parts of their migratory route in other nations 
(Clemens et al. 2016). This is occurring despite protection 
in Australia, and looks as though it will continue.

Critical habitat-forming species groups, such as 
saltmarshes, seagrasses and shellfish, have not yet 
recovered from extensive historical losses, although 
restoration programs are currently under way. 
Saltmarshes, in particular, are in a poor and vulnerable 
state. Their current extent around urban centres is a 
fraction of their pre-European extent, and they are 
now subject to further clearing and drainage, and the 
encroachment of mangroves landwards. The continued 
decline of saltmarshes is a significant concern, partly 
because of their role in carbon sequestration.

Marine environment

What has changed since 2011?

• A marine heatwave generated by the 2011 La Niña 
event, superimposed on overall increasing water 
temperatures, caused widespread impacts on the 
marine environment off the Western Australian 
coast, including coral bleaching, fish and invertebrate 
deaths, and changes to species distribution and 
community structure.

• Apart from human-caused pressures, the Great 
Barrier Reef has been significantly affected by 
2 events in the past 5 years. Cyclone Yasi in 2011 
caused widespread direct damage to the reef, and 
the 2015–16 El Niño event, superimposed on overall 
increasing water temperatures, generated the highest 
sea surface temperatures across the Reef on record, 
resulting in extensive coral bleaching and die-off, 
particularly across the northern regions.

• Since 2011, 2 sea snakes, 2 seabirds, 2 sharks, 
1 sawfish and 1 fish have been listed under the EPBC 
Act, and 2 fish species have been reclassified as 
critically endangered. Giant kelp forests across south-
eastern Australia were the first marine community 
to be listed as a threatened ecological community, 
in 2012. 

• Australian populations of humpback whales 
(Megaptera novaeangliae) have increased to the point 
that their current listing as vulnerable could now be 
reconsidered (Bejder et al. 2016).

• Since 2010, 34 new Commonwealth marine protected 
areas have been declared, resulting in a total of 
323 million hectares. 

State and trends

Australia’s marine environment encompasses the 
seabed; the water column; physical, biogeochemical 
and ecological processes that play an important role 
in shaping the marine environment; and habitats, 
communities and species groups, which all interact in 
highly complex ways.

Marine habitats and communities

Generally, habitats and communities in the Temperate 
East Marine Region and the South-east Marine Region 
have been subject to higher historical impacts, 
such as bottom-trawling impacts on shelf and slope 
communities, than those in other regions (Pitcher et al. 
2015, 2016). Decreasing fishing effort during the past 
decade has reduced the trawling footprint, which has 
reduced the impacts on these communities. Fishery 
closures and marine reserves also offer additional 
protection for seabed communities.

The condition of habitats and communities in the Great 
Barrier Reef to the end of 2015 is considered to range 
from poor and deteriorating (corals) to good and stable 
(macroalgae, offshore banks and shoals). Recent surveys 
of the Great Barrier Reef have reported both increases 
and decreases in coral cover, with trends highly variable 
across monitored sites.

Extensive surveys of the Great Barrier Reef and the 
reefs of the north-west during the first half of 2016 
recorded widespread and extensive bleaching of coral 
reefs, particularly in the north, as a result of climate 
extremes and record high water temperatures. In 
Western Australia, large areas of bleaching occurred at 
Scott and Seringapatam reefs, and parts of the inshore 
Kimberley coast, but little or no bleaching was observed 
in more southerly areas such as Ningaloo Reef and the 
Montebello Islands.

Large canopy-forming seaweeds are still prevalent in 
many locations around Australia, although there are 
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Australian giant cuttlefish (Sepia apama), 
Spencer Gulf, South Australia 

Photo by Darren Jew
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documented examples of habitat loss off the coast of 
Western Australia from the south-east Indian Ocean 
marine heatwave (e.g. Wernberg et al. 2012). Increased 
water temperatures and range extension by the sea 
urchin Centrostephanus rodgersii in south-eastern 
Australia have led to the loss and overgrazing of kelp 
beds in temperate rocky reefs (Ling et al. 2015).

Marine species

Most marine species groups assessed for SoE 2016 are 
regarded as being in good condition overall, although 
information is lacking to assess the condition or trend of 
many species and species groups because they are not 
monitored regularly, if at all.

Some species have improved from historical declines, 
including populations of humpback whales. Some species 
have declined because of cumulative impacts associated 
with pressures occurring across their marine, and nesting 
and breeding habitats. These species include flesh-
footed shearwater (Puffinus carneipes) (Lavers 2015), 
Australian sea lion (Neophoca cinerea) (Goldsworthy et al. 
2015), north Queensland hawksbill turtle (Eretmochelys 
imbricata) (GBRMPA 2014a) and some demersal shark 
species (Georgeson et al. 2015).

Several species with wide distributions that extend 
beyond Australia’s exclusive economic zone (e.g. marine 
turtles, seabirds, pelagic fish species) are being affected 
by high fishing effort or high bycatch rates in areas 
outside the Australian marine environment.

Trends are stable or improving for most fish species, 
except inner-shelf reef species, which are highly variable, 
with some populations in good condition and stable, and 
others in poor condition and deteriorating. Population 
trends for mobile invertebrates found on rocky reefs 
have been relatively stable on average. Fisheries 
management measures have stopped the overfishing 
of some species groups, although, for some species, 
such as eastern gemfish (Rexea solandri), blue warehou 
(Seriolella brama) and redfish (Centroberyx affinis), signs of 
recovery have not yet been seen. The reasons for this are 
currently unclear (Georgeson et al. 2015), but changing 
environmental conditions associated with climate change 
might be partly responsible.

Marine biophysical and ecological processes

Overall, biophysical and ecological indicators of marine 
health show the marine environment to be in good 
condition, although a number of indicators are highly 
variable in space and time, and so determining trends 
is difficult. 

On a national scale, water column turbidity (cloudiness) 
in open-water environments has decreased, largely 
because of improved wastewater treatment, reduced 
nutrient inputs, and improved management of 
agricultural practices and associated run-off. 

Reductions in primary productivity (the rate at which 
new organic matter is developed at the base of the food 
web) and secondary productivity (the rate at which 
this new organic matter is transformed throughout the 
food web) have been observed. These reductions are 
considered to be associated with reduced nutrient supply 
because of ocean warming.

Changes to ocean currents associated with climate 
change have affected connectivity within marine 
ecosystems, as observed through shifts in species 
distributions, especially in south-eastern Australia. 
The food webs of some ecosystems have changed as a 
result of commercial and recreational fishing, pollution, 
introduction of foreign species and habitat modification. 
Some of these impacts are irreversible, but the effects 
are generally unknown. The numbers of introduced 
species, jellyfish and algal blooms, and infestations and 
diseases appear to be stable, while trends in outbreaks of 
the crown-of-thorns starfish are unclear.

The National Representative System of Marine Protected 
Areas is developing steadily, with 40 Commonwealth 
marine reserves added since 2011 to those already 
proclaimed in the South-east Marine Region. 
Management plans for the marine reserves in the South-
east Marine Region have been implemented. Those 
developed for the remaining reserves have been recently 
reviewed and are currently under reconsideration by the 
Australian Government. Marine parks and reserves now 
cover approximately 40 per cent of the Commonwealth 
marine area, and between 5 and 50 per cent of the area 
of state and territory waters.
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Antarctic environment

What has changed since 2011?

• Antarctic sea ice has shown a general increase in 
overall extent, but some areas are showing rapid 
decline.

• The ozone layer is starting to recover as a direct 
consequence of international controls on the use of 
human-made ozone depleting substances.

• Climate change is affecting the entire Antarctic food 
web, and warmer temperatures on land have already 
led to the establishment of non-native plants.

• Macquarie Island is recovering following the 
eradication of invasive vertebrates from the island.

State and trends

The physical and chemical components of the Antarctic 
environment are changing in response to global 
pressures of human activity and climate change. 
These changes are occurring against a backdrop of 
climatic variability.

Annual average surface temperatures throughout 
Antarctica have generally increased in the past 
6 decades, with periods of significant warming 
occurring in the Antarctic Peninsula region and West 
Antarctica (Turner et al. 2014). Compared with the late 
20th century, recent temperature trends on the Antarctic 
Peninsula are less marked and show greater consistency 
with natural variability (Turner et al. 2016). Coastal East 
Antarctica is generally warming, although the trend is 
weaker than in West Antarctica, and some regions and 
seasons show evidence of cooling (Steig et al. 2009, 
Turner et al. 2014).

Macquarie Island huts

Photo by Nicholas Brown (see Acknowledgements)
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There are indications that stratospheric ozone levels 
above Antarctica in spring and summer have improved, 
although meteorological factors continue to significantly 
influence the year-to-year severity of the ozone hole. 
Although ozone improvement is good news, the 
Antarctic ozone hole has limited the warming of the 
Southern Hemisphere summer climate, primarily by 
causing a strengthening and southwards shift of westerly 
winds across the Southern Ocean. The repair of the 
ozone hole is likely to increase the impact of warming 
temperatures on Antarctica. 

The Southern Ocean is changing in ways that are 
likely to affect regional and global climate and marine 
productivity (Rhein et al. 2013). Ocean temperatures 
around the Antarctic continent have increased more 
rapidly and to a greater depth than the global average in 
recent decades (Roemmich et al. 2015). This warming has 
been linked to glacier retreat and ice-shelf disintegration 
in West Antarctica (Miles et al. 2013), and indications of 
increased melting of the Antarctic ice sheet (Schodlok 
et al. 2016). The extent of sea ice around Antarctica has 
shown a small overall annual increase in recent decades, 
although there are significant regional decreases in the 
Ross and Weddell seas.

The complex Antarctic food web is based on vast 
numbers of marine microorganisms, including bacteria, 
phytoplankton and zooplankton. Changes to the marine 
environment, including ocean acidification, will have a 
significant impact on these organisms and, because they 
are at the base of the food web, these changes will have 
profound effects throughout Antarctic ecosystems.

Warmer temperatures on the Antarctic Peninsula have 
already led to the establishment of non-native plants 
(Volonterio et al. 2013). A notable step has been taken 
in the past few years to redress the damage caused 
by introduced species in the subantarctic through the 
successful eradication of cats, rabbits, rats and mice from 
Macquarie Island.
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Effectiveness of management

SoE 2016 considers the effectiveness of management 
of Australia’s environment from a national perspective. 
For a number of reasons, including a lack of nationally 
aggregated data, it does not assess the outcomes 
achieved from individual policies and programs, or from 
management at the state and territory level. High-level 
overviews of management responses are described in each 
thematic report and assessed according to 6 elements—
understanding, planning, inputs, processes, outputs and 
outcomes —and the impacts of those efforts on reducing 
pressures and improving environmental outcomes.

The following sections examine key management and 
governance arrangements for different aspects of the 
environment since 2011. Note that management and 
governance do not occur in isolation—they occur in 
a policy context that drives and supports particular 
approaches and activities. Where possible, policy 
frameworks are also examined. 

For some themes examined in SoE 2016 (most 
notably, land and inland water), stable management 
arrangements, a mature policy framework based on good 
knowledge and understanding, and good governance 
arrangements have allowed an increased focus on policy, 
and the development of effective strategies that have 
improved outcomes for the environment and people. 
Examples include the following:

• Australia’s water management and policy framework, 
and use of market approaches to move water to 
higher-value use, are well recognised internationally. 
Throughout the past decade, the National Water 
Initiative6 has driven reforms within Australia that 
have delivered benefits for all Australians and for 
the environment, such as including environmental 
watering arrangements within water plans (NWC 
2014). For example, environmental water allocations 
in the Macquarie catchment help to support river and 

6 www.agriculture.gov.au/SiteCollectionDocuments/water/
Intergovernmental-Agreement-on-a-national-water-initiative.pdf

wetland health, while simultaneously linking water 
management with cultural values and activities.

• The Murray–Darling Basin Plan7 was finalised late 
in 2012. Elements of implementation of the plan 
are producing and encouraging efficient water use, 
and positive economic, social and environmental 
outcomes, whereas other elements and associated 
implementation are having negative impacts on 
economies and communities in the Basin.

All themes have also identified challenges that continue 
to hamper effective, coordinated management that 
addresses long-term problems for the Australian 
environment. This is explored under ‘Challenges to 
effective management’, with possible solutions discussed 
under ‘Improving management effectiveness’.

Atmosphere

Climate

There has been a major development in international 
cooperation to address the global issue of climate 
change, with 194 countries, including Australia, signing 
the Paris Agreement by December 2016. This agreement 
aims to hold the increase in the global average 
temperature to well below 2 °C above pre-industrial 
levels and pursue efforts to limit the temperature 
increase to 1.5 °C.

As its contribution, the Australian Government has 
committed to reduce emissions to 26–28 per cent below 
2005 levels by 2030. Governments at all levels have 
continued to implement policies to reduce greenhouse 
gas emissions. Nationally, a cap-and-trade emissions 

7 www.legislation.gov.au/Details/F2016C00574

http://www.agriculture.gov.au/SiteCollectionDocuments/water/Intergovernmental-Agreement-on-a-national-water-initiative.pdf
http://www.agriculture.gov.au/SiteCollectionDocuments/water/Intergovernmental-Agreement-on-a-national-water-initiative.pdf
http://www.legislation.gov.au/Details/F2016C00574
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trading scheme that started in 2012 was replaced in 2014 
with a Direct Action Plan,8 which includes the Emissions 
Reduction Fund. (See ‘Effectiveness of managing 
climate change’.)

A number of state and territory governments have 
introduced legislation, policies and programs that seek 
to go further than Australia’s national commitments. 
For example, the South Australian Government has 
a commitment to produce 33 per cent of the state’s 
electricity requirements from renewable energy sources 
by 2020, and the Australian Capital Territory Government 
has established emissions reductions targets for the 
territory of 100 per cent renewable energy by 2020 and 
a 40 per cent reduction in greenhouse gas emissions on 
1990 levels by 2020.

Air quality

Australia has had national standards and goals for 
ambient air quality for almost 20 years: the National 
Environment Protection Measure for Ambient Air 
Quality.9 State and territory environment protection 
agencies are increasingly using nonregulatory measures 
(such as codes of practice, market-based mechanisms 
and cleaner production incentive schemes) to 
complement regulatory controls.

Since 2011, successful regulatory controls on vehicle 
emissions have reduced the levels of nitrogen dioxide to 
well below the hourly and annual average standard set 
by the National Environment Protection Measure. The 
Australian Government is considering introducing light 
vehicle CO2 emissions standards, bringing the country 
into line with best-practice standards in most developed 
countries, and potentially further reducing CO2 pollution 
from light vehicles by 100 million tonnes between 2020 
and 2030 (Argyriou & Ferraro 2016).

National processes for promoting and enforcing fuel 
and new-vehicle emission-control standards are well 
established. A new Ministerial Forum on Vehicle 
Emissions aims to improve coordination at a national 
level between departments. However, disbandment 
of bodies, such as the Fuel Standards Consultative 
Committee, has the potential to reduce the input to 
decision-making of independent experts.

8 www.greghunt.com.au/Portals/0/PDF/
TheCoalitionsDirectActionPlanPolicy2010.pdf

9 www.legislation.gov.au/Series/F2007B01142

Built environment
In April 2016, the Australian Government released the 
Smart Cities Plan (DPMC 2016). The plan outlines the 
Australian Government’s vision for cities—metropolitan 
and regional—and how policy, investment and 
technology can deliver integrated long-term planning, 
targeted investment and urban policy reform. The plan 
joins a variety of national inquiries, reviews, reports, 
programs and policies undertaken to improve various 
aspects of Australia’s built environment. These include:

• the Council of Australian Governments 2011 review of 
metropolitan planning strategies to ensure matching 
and orderly infrastructure provision 

• Productivity Commission inquiries into planning, 
zoning and development assessments (2011), and 
public infrastructure (2014), and the Harper review of 
competition policy (2015), all highlighting the need to 
reform land-use planning

• the Australian Sustainable Built Environment Council 
report, Investing in cities (ASBEC 2015), aimed at 
‘maximising the benefits created by the world’s most 
urbanised nation’

• the National Australian Built Environment Ratings 
System10

• the Australian Infrastructure Plan (Infrastructure 
Australia 2016)

• state of Australian cities reporting (e.g. DITMCU 2013).

Recently, management has aimed to increase the levels 
of brownfield or greyfield development (brownfield 
is land previously used for industrial or commercial 
purposes; greyfield is outdated, failing or underused 
land in the inner city). Targets for infill development and 
an increased share of medium-density housing have 
been established for many inner city areas. Containing 
development within existing urban boundaries allows 
cities to preserve valuable rural land on the outskirts 
for other uses, such as agriculture, recreation and 
environmental preservation (Infrastructure Australia 
2016). The lack of a model for redeveloping middle 
suburbs has, however, meant a preference by successive 
governments for continuing to release greenfield land on 
the fringe of the major cities (Newton 2012).

10 https://nabers.gov.au/public/webpages/home.aspx

http://www.greghunt.com.au/Portals/0/PDF/TheCoalitionsDirectActionPlanPolicy2010.pdf
http://www.greghunt.com.au/Portals/0/PDF/TheCoalitionsDirectActionPlanPolicy2010.pdf
http://www.legislation.gov.au/Series/F2007B01142
https://nabers.gov.au/public/webpages/home.aspx
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habitat, and introduce disturbances and threats (Forman 
2014). During the past 5 years, regulatory frameworks 
related to offsetting the loss of biodiversity as a result 
of development have emerged in all jurisdictions in an 
ad hoc and uncoordinated manner. Their effectiveness 
in conserving biodiversity is still in question, and the 
system is in need of harmonisation.

There are numerous plans to increase infrastructure 
investments, including several proposals to expand 
the capacity of urban passenger rail networks as high-
priority initiatives on the updated Infrastructure Priority 
List. These investments will have long-lasting impacts on 
Australia’s cities (Infrastructure Australia 2016).

Heritage
The most significant national heritage management 
initiative since 2011 has been the preparation and launch 
of the Australian Heritage Strategy (DoE 2015a), which, 
for the first time, provides a nationally driven strategic 
direction for heritage management across all levels of 
government and the community for the next 10 years.

However, despite excellent heritage management 
processes and programs at both the national, and state 
and territory level, the resources allocated to heritage 
identification and protection have, overall, remained 
steady or declined. Australian Government funding 
for heritage projects has diminished significantly 
(Figure OVW7), although there appears to have been 
growth in contributions to heritage conservation from 
the private sector and community groups.

Nationally funded projects within the National 
Environmental Research Program and its successor, the 
National Environmental Science Programme (NESP), have 
contributed towards the conservation and management 
of a number of heritage places and reserved lands. These 
projects, and the Indigenous Rangers – Working on 
Country program, in conjunction with expanded traditional 
land and sea management in Indigenous Protected 
Areas, have fostered the integrated use of traditional 
and scientific knowledge for conservation management 
purposes, and involved Indigenous people in active 
management of their heritage. Ongoing support for such 
programs and related training programs will be important. 

Along with the expansion of the role of Indigenous 
people in managing Indigenous heritage, recognition of 
the importance of intangible Indigenous heritage has 
also increased. The heritage values of Indigenous places 
in reserved lands or under Indigenous management are 
being maintained. However, incomplete understanding 
of the resource and the current processes used to 
respond to development pressures mean that other 
Indigenous heritage sites continue to be at risk.

Progress with the National Heritage List is constrained 
by both resourcing and statutory processes, but 
the Australian Heritage Council and the Australian 
Government Department of the Environment and Energy 
are seeking to put a policy framework in place that will 
guide the future direction of the National Heritage List. 
Australia is also in the process of reviewing and updating 
the ‘tentative list’ of properties that may be nominated 
for inclusion on the World Heritage List in the future.

Currently, with some exceptions, Australia’s historic 
sites are listed and protected in an inconsistent manner. 
The limited available data suggest that most historic 
heritage values are being retained, but there is a trend 
to lessen the effectiveness of heritage legislation and to 
manage historic heritage through other statutory means, 
including through legislation whose primary purpose 
is to facilitate development. Where management 
arrangements are in place for reserves with natural 
heritage values, the arrangements appear to be generally 
effective in retaining the values within these reserves.

Biodiversity
A key policy initiative for threatened species 
management since 2011 has been the development of 
the Threatened Species Strategy (DoE 2015b). Currently, 
20 mammals and 20 birds are listed for priority action 
under the Threatened Species Action Plan associated 
with the strategy, along with a suite of initiatives to 
control feral cats. 

The appointment of a Threatened Species Commissioner 
in July 2014 also aims to bring a national focus 
to conservation efforts, and help to address the 
growing number of native flora and fauna in Australia 
facing extinction.
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The Australian Government supports efforts to conserve 
our native plants and animals, and the ecosystems in 
which they live through a broad range of programs, 
including the National Landcare Programme, the Reef 
Trust and the Green Army. Each state and territory also 
undertakes significant biodiversity conservation efforts, 
in partnership with local government, nongovernment 
organisations and industry.

The widespread lack of consistent long-term data means 
that it is difficult to assess and quantify the effectiveness 
of investments in biodiversity management in Australia—
although it is reasonable to assume that that there have 
been many successes. It is much easier to document 
evidence of biodiversity declines and, therefore, 
insufficient or inefficient investment in the face of 
species extinctions, unfulfilled management targets and 
increasing pressures.

Similarly, the effectiveness of recovery planning as 
a primary tool for managing threatened species and 
communities is difficult to assess. Although there are 
many examples of local and regional-scale projects 
that have been successful in protecting threatened 
species and communities, few examples exist of long-
term improvements in the conservation status of 
individual species (e.g. the recovery of humpback whale 
populations) and communities that can be attributed 
to management actions and recovery planning. The 
extinction of the Bramble Cay melomys happened 
despite a recovery plan being in place; very few actions 
in the plan appear to have been implemented.

Future investment and its effectiveness will also need to 
be more realistic about what objectives are achievable, 
particularly under a changing climate.

Source: Australian Government Department of the Environment and Energy

Figure OVW7  Commonwealth heritage projects funded by the Australian Government, 2011–12 to 2015–16
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Land
In 2014, the Caring for our Country and Landcare 
programs were merged to form the National Landcare 
Programme, with the aim of streamlining governance 
processes and coordinating investments from a national 
to a local scale. 

In January 2012, an Intergovernmental Agreement on 
Biosecurity11 came into effect between the Australian 
Government and all state and territory governments, 
except Tasmania. Its aims are to strengthen the working 
partnership between governments and to improve the 
national biosecurity system to minimise the impact of 
invasive species on Australia’s economy, environment 
and community.

Progress has been made against several priority areas, 
including:

• development of a national framework to provide 
integrated and collaborative approaches to plant 
and animal biosecurity surveillance, communication, 
engagement, research, development and 
implementation

• management of established pests and diseases of 
national significance. 

The 3 emergency response deeds signed by the parties to 
the agreement ensures that national targets are set and 
monitored for biosecurity management in natural and 
agricultural settings.

The 2015 Agricultural competitiveness white paper 
(Australian Government 2015b) included a focus on 
‘strengthening our approach to drought and risk 
management’, which made commitments to improving 
drought forecasting and managing pest animals and 
weeds in drought-affected areas. It also committed 
to ‘farming smarter’, which included $50 million 
to boost Australia’s emergency pest and disease 
eradication capability. Reviews of the Australian Pest 
Animal Strategy and the Australian Weeds Strategy, 
regional forest agreements, and the release of the 
Australian Government’s white papers on agricultural 
competitiveness and developing northern Australia 
(Australian Government 2015c) are helping to set the 
scene for the coming years.

11 www.animalhealthaustralia.com.au/wp-content/uploads/2015/09/
national-research-development-capability-audit.pdf

Increased Indigenous ownership and management of 
land, particularly in remote areas, provides important 
ecological, social, political and economic outcomes from 
looking after Country. Less complex and more dynamic 
funding and governance arrangements would enhance 
these opportunities.

Inland water
The Murray–Darling Basin Plan,12 which came into effect 
in late 2012, guides governments, regional authorities 
and communities about how to sustainably manage and 
use the surface waters and groundwaters of the Basin. 
The Basin Plan sets new sustainable diversion limits 
on the amount of water allocated to consumptive use. 
It also specifies plans and frameworks covering water 
trading, water quality, environmental water provisions, 
community access to potable water, and implementation 
and monitoring of the plan. 

Early indications are that environmental watering in 
the Basin, along with the effects of natural floods, 
contributes to ecological benefits for stream metabolism, 
macroinvertebrates, vegetation, frogs and fish.

Other broader water management and policy factors 
in the past 5 years that have shaped, and are shaping, 
the inland water environment include changing 
impetus, support and governance of the National Water 
Initiative13—the key framework for improving Australia’s 
water knowledge, planning and management in the past 
decade—and renewed policy attention to developing 
northern Australia.

The Australian Government’s Bioregional Assessment 
Programme is compiling the evidence necessary to 
support decisions taken by states and territories about 
coal-seam gas and large coalmining developments, and 
potential measures to mitigate the impacts of any new 
development.

Since 2011, a massive expansion in national-scale water 
information occurred under the Bureau of Meteorology. 
This includes delivery of the National Water Account, 
Australian Water Resources Assessments, and extensive 

12 www.legislation.gov.au/Details/F2016C00574
13 www.agriculture.gov.au/SiteCollectionDocuments/water/

Intergovernmental-Agreement-on-a-national-water-initiative.pdf

http://www.animalhealthaustralia.com.au/wp-content/uploads/2015/09/national-research-development-capability-audit.pdf
http://www.animalhealthaustralia.com.au/wp-content/uploads/2015/09/national-research-development-capability-audit.pdf
http://www.legislation.gov.au/Details/F2016C00574
http://www.agriculture.gov.au/SiteCollectionDocuments/water/Intergovernmental-Agreement-on-a-national-water-initiative.pdf
http://www.agriculture.gov.au/SiteCollectionDocuments/water/Intergovernmental-Agreement-on-a-national-water-initiative.pdf
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Derby (waste water) wetlands, Kimberley region, 
Western Australia

Photo by Julie Fletcher (see Acknowledgements)
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information systems. These services and products have 
significantly increased the situational awareness of our 
water resources. They have also provided consistent 
reporting to support better assessment of trends, both 
against the baseline of SoE 2011 and for longer terms 
that are more appropriate to ecological systems.

Coasts
Coastal management in Australia uses a range of 
approaches by multiple levels of government. The 
majority of management is done by local councils and 
state governments. National protection for coastal 
biodiversity comes from the EPBC Act, where coastal 
environments receive national protection if they are 
classified as Ramsar wetlands (under the Convention on 
Wetlands of International Importance), or if they contain 
nationally threatened species, ecological communities 
or migratory species. The Great Barrier Reef is also a site 
of World Heritage and national significance under the 
EPBC Act.

Recent advances in coastal management include creation 
of the Marine Estate Management Authority in New 
South Wales, introduction of improved mechanisms 
for assessing and managing the impacts of dredging 
activities in Western Australia, and development of 
CoastAdapt14—a climate change planning tool for 
local government—by the National Climate Change 
Adaptation Research Facility.

The 2015 National Marine Science Plan outlined the 
views of the scientific community about the future of 
marine and coastal research needs in Australia, and 
identified the creation of sustainable urban coastal 
development as a key challenge in supporting Australia’s 
blue economy.

To help to address the threat of microplastic pollution, 
in 2015, the Australian, state and territory governments 
announced a voluntary removal of microbeads from 
personal care, cosmetic and cleaning products sold in 
Australia by July 2018.

14 https://coastadapt.com.au

Marine environment
Many improvements to management frameworks 
across Australian and state and territory governments 
introduced since 2011, including the implementation of 
new national regulators, have had beneficial outcomes 
for the marine environment. 

Progress has been made in implementing systems 
for reporting and assessing a number of activities by 
sectors across jurisdictions. In the fisheries sector, 
national assessment and reporting of key Australian fish 
stocks is occurring through a collaboration between all 
government fisheries agencies. Additionally, a national 
strategy for research, development and extension for 
fisheries and aquaculture (FRDC 2010) is in place under 
the broader National Primary Industries Research, 
Development and Extension Framework, which is a 
collaboration between Australian Government, state 
and territory agencies, and key research providers. 
The Fisheries Research and Development Corporation 
Indigenous Reference Group has developed research, 
development and extension principles aimed at 
developing self-management structures for cultural 
fisheries, and supporting sustainable development of 
traditional harvesting (Calogeras et al. 2015).

The marine sector applies the biosecurity principles and 
framework of the 2012 Intergovernmental Agreement 
on Biosecurity through a suite of measures, including 
management of international and domestic ballast water 
and biofouling.

The revised National Plan for Maritime Environmental 
Emergencies (AMSA 2015) provides a single national, 
comprehensive and integrated response arrangement 
for management of maritime emergencies. In addition, 
amendments to Annexes V and VI of MARPOL (the 
International Convention for the Prevention of Pollution 
from Ships) have tightened controls on discharge of 
garbage at sea, and introduced technical and operational 
controls on greenhouse gas emissions from international 
marine vessels—in particular, sulfur oxides and 
nitrous oxides.

Similarly, the formation of the National Offshore 
Petroleum Safety and Environmental Management 
Authority in 2012 provides for national regulation of 

https://coastadapt.com.au
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safety, well integrity and environmental management 
of oil and gas operations in Australian waters, and in 
coastal waters where powers have been conferred by the 
state or territory.

However, efforts continue to be poorly coordinated 
across jurisdictions within sectors, although 
improvements have occurred in some sectors such as 
fisheries and management of commercial vessels. In 
particular, recreational fishing and marine mining lack 
nationally coordinated management. External pressures 
that are not directly managed, lack clear governance 
frameworks across jurisdictions or are the result of many 
interacting human uses—including climate change, 
marine debris and, potentially, the chronic impacts of 
noise—are not managed effectively.

Outcomes of environmental protection for marine 
species and communities under the EPBC Act are 
mixed. Since SoE 2011, no species has been removed 
from the list, further species have been added to the 
list and some species have been reclassified because 
of increasing threats, including those resulting from 
ineffective management and mitigation of pressures. 
A clear gap exists between identification of pressures 
and issues associated with threats in recovery plans, 
and implementation of activities that might mitigate 
pressures and assist the recovery of species or 
communities that are the focus of plans.

Research plans have been released in the Great 
Barrier Reef Marine Park Authority Science strategy and 
information needs 2014–19 (GBRMPA 2014b) and the 
National Marine Science Plan 2015–2025 (NMSC 2015).

Antarctic environment
Australia has improved various aspects of its human 
presence in Antarctica through improved waste 
treatment and repatriation, greater biosecurity screening 
of material transported to and from Antarctica, and 
successful eradication of cats, rabbits and rodents from 
Macquarie Island.

Australia has also contributed to international efforts 
to protect the region. Australia’s role as Chair of the 
Committee for Environmental Protection, established 

under the Protocol on Environmental Protection to the 
Antarctic Treaty (the Madrid Protocol), has provided a 
forum through which parties are advised on how best 
to achieve their shared objective of comprehensively 
protecting the Antarctic environment.

Australia has played a leading role in discussions on the 
conservation of Antarctic marine living resources within 
the Commission for the Conservation of Antarctic Marine 
Living Resources (CCAMLR). In 2012, CCAMLR adopted a 
binding Compliance Evaluation Procedure, which started 
in 2013. The procedure allows CCAMLR, for the first 
time, to assess member country implementation and 
compliance with agreed conservation measures, rules 
and procedures.

An Antarctic clean-up manual, which provides practical 
guidance on cleaning up past Antarctic waste disposal 
sites and abandoned worksites, was adopted by the 
Committee for Environmental Protection of the Antarctic 
Treaty in 2013. A Non-native species manual (CEP 2016), 
developed by Australia, New Zealand and France 
and adopted in 2011, seeks to prevent or minimise 
the introduction of non-native species to Antarctica, 
and manage the transfer of species between sites 
in Antarctica.

In 2012, the McDonald Islands Toothfish Fishery gained 
Marine Stewardship Council certification, which is 
testament to the good management of the fishery.

Effectiveness of management for 
specific pressures and drivers

Earlier, we noted that the complex and dynamic 
relationships between drivers, pressures, ecosystems 
and humans call for policies and management actions 
that address both drivers and pressures. In many 
cases, the most important leverage points for policy 
and management may be the drivers rather than the 
pressures (UNEP 2012).

With ongoing research and analysis, we are starting to 
better understand the relationships between drivers, 
pressures and related impacts on the environment. 
Better information does not, however, necessarily lead 
to improved management of the environment. One 
reason for this is that designing policy, governance 
and management arrangements to address drivers 
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because:

• relationships between drivers, pressures and 
environmental impacts are complex

• not all drivers are subject to Australian policy, culture 
or technology, and some drivers operate at an 
international scale.

Nevertheless, during the past few decades, a deepening 
understanding of environmental challenges and risks has 
led to the continuing evolution of environment policy 
and management approaches in Australia.

The earliest policies and programs of all governments in 
Australia, including the Australian Government, tended 
to focus on specific issues and solutions (e.g. sandmining 
on Fraser Island, recovery of individual threatened 
species). Since the 1990s:

• environmental issues have been incorporated 
within a range of sectoral policies at all 3 levels of 
government (e.g. policies around water management, 
mining, oil and gas, agriculture)

• national standards have been developed for specific 
topics (e.g. air quality)

• regional and community-based action has greatly 
expanded (e.g. landcare, volunteer community 
groups, regional forests agreements, regional natural 
resource management).

Today, there is a good, albeit sometimes incomplete, 
appreciation by government, industry, scientists and 
the community of the links between environmental, 
economic and social wellbeing. These links make it 
more complex both to define problems and to respond 
to them (EEA 2015). However, recognition of these links 
also makes it possible for policies and management to be 
more effective.

SoE 2016 highlights successes and challenges with the 
management of specific pressures and drivers. 

Effectiveness of managing climate change

Because climate change is already compounding the 
effect of other pressures on the environment, it is 
important that we get management of our climate 
change response right, including management of the 
causes of climate change. 

Integrated approaches to environmental challenges are 
not only an issue for national and subnational levels—the 
effectiveness of dealing with global warming depends 
on international cooperation to reduce greenhouse gas 
emissions into the atmosphere.

The international political response to climate change 
began at the Rio Earth Summit in 1992. In December 
2015, the 21st meeting of the Convention of Parties to 
the United Nations Framework Convention on Climate 
Change adopted the Paris Agreement. This agreement 
recognises that climate change represents an urgent and 
potentially irreversible threat to human societies and 
the planet, and requires the widest possible cooperation 
by all countries. It also recognises that deep reductions 
in global greenhouse gas emissions will be required to 
achieve the ultimate objective of the convention.

The Paris Agreement aims to strengthen the global 
response to the threat of climate change by holding the 
global average temperature to well below 2 °C above 
pre-industrial levels and to pursue efforts to limit the 
temperature increase to 1.5 °C above pre-industrial levels 
(UNFCCC 2015).

As its contribution to the international effort, the 
Australian Government has committed to reduce 
greenhouse gas emissions to 26–28 per cent below 2005 
levels by 2030—a target that the Australian Government 
believes is in step with the efforts of other comparable 
nations. In comparison, the Climate Change Authority 
has recommended that cuts to greenhouse gas emissions 
of 40–60 per cent below 2000 levels are required by 
2030 to meet an emissions budget of 10.1 billion tonnes 
of greenhouse gases for 2013–50 (CCA 2015).

The Emissions Reduction Fund is the centrepiece 
of the current Australian Government’s policies to 
reduce Australia’s greenhouse gas emissions. It uses a 
competitive reverse auction to purchase carbon credits 
at lowest cost. The policy also includes a safeguard 
mechanism to ensure that emissions reductions 
purchased by the government are not offset by 
significant increases in emissions above business-as-
usual levels elsewhere in the economy. It does this by 
placing a limit on Australia’s largest emitters.

The effectiveness of these policies has been questioned—
for example, increased emissions from the electricity 
sector have been reported since the introduction of the 
Emissions Reduction Fund in 2014, despite a flattening in 
demand for electricity in June 2015 (DoE 2015c).

Climate change exacerbates all other pressures

The pressures associated with climate change—warmer temperatures, changed rainfall patterns, 
more frequent extreme weather events, ocean acidification and sea level rise—can make existing 
pressures worse. 

Air pollution
More bushfires and drier conditions 
increase particulates in the air, worsening 
air quality and human health

Higher temperatures and increasing 
heatwaves increase mortality in cities

Soils already degraded by land clearing are 
more vulnerable to erosion

Pests and diseases change their range 
as temperatures increase, damaging 
ecosystems and agriculture

Climate change, grazing and fire regimes 
interact to increase threats to grasslands

More extreme weather events cause greater 
damage to the built environment and 
cultural heritage sites

Rising sea levels move coastal 
development further inland

Urban heat 
island

Land-use 
change 

Invasive 
species

Storm damage

Coastal 
development

Grazing 
and fire

Existing  
pressure

... increased by 
climate change
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climate change include support for developing countries, 
particularly those in the Pacific region, to build climate 
change resilience and reduce emissions through the 
Australian aid program. Australia is also committed, and 
has provided leadership, to the Montreal Protocol on the 
control of ozone depleting substances. This protocol has 
resulted in the mitigation of aspects of global warming, 
because ozone depleting substances are invariably also 
greenhouse gases (see UNEP 2016c).

Australian governments have been implementing 
policies to reduce greenhouse gas emissions for more 
than 2 decades. Measures include labelling and minimum 
performance standards for electrical appliances, 
changes to building codes to drive energy efficiency, and 
restrictions on land clearing. A range of market-based 
schemes has been implemented to promote emissions 
reductions, including national schemes. Some states 
and territories are also leading mitigation action, with 
Victoria and South Australia having emissions reduction 
targets of net zero by 2050.

State and local governments also promote climate 
change adaptation actions through planning laws 
and investments in public infrastructure. State and 
local governments ensure that regulatory and market 
frameworks are in place to ensure accurate and 
regionally appropriate information and delivery of 
adaptation responses within their jurisdiction. This 
includes delivery of essential services such as emergency 
services, environmental protection, and planning and 
transport. Local governments are at the forefront in 
responding to the direct impacts of climate change, 
although they are all responding in different ways and 
coordination across jurisdictions is lacking.

However, governance of climate change in Australia 
remains complex. Since 2011, coordination of national, 
state and territory programs has not improved, although 
coordination between state and local governments has.

There will continue to be the opportunity to benefit from 
new technologies to improve emissions abatement, 
and for governments, industry and communities 
to collaborate to identify and implement stronger 
adaptation measures. However, whether they are 
adopted will depend as much on the incentive systems in 
place as on the technology.

Effectiveness of managing land clearing, 
and habitat degradation and fragmentation

Every state and territory has laws to restrict the 
clearing of native vegetation and conserve biodiversity, 
particularly by restricting actions that affect protected 
animals or plants as part of Australia’s 2012 National 
Framework for Native Vegetation. The overarching goal 
of the framework is to ‘increase the national extent and 
connectivity of native vegetation’. These laws have had 
a dramatic impact in slowing habitat loss and ecosystem 
threats (Taylor et al. 2014).

Although 1999–2010 was marked by increasingly tight 
restrictions on clearing in Australia, since then, policy 
responses have weakened legislation that protects native 
vegetation from clearing (Taylor 2015, Evans 2016). The 
most dramatic impact of changing legislation has been 
seen in Queensland, where clearing rates have sharply 
increased. New South Wales and Western Australia have 
also implemented changes reducing restrictions on 
clearing under some conditions. Weakening legislation 
relating to clearing of native vegetation has adverse 
implications for vegetation extent, condition and 
connectivity, and for biodiversity.

A recent policy development has been the use of 
offsetting arrangements, as either complementary 
policies or conditions of clearing approvals. Offsetting 
policies have been put in place within most jurisdictions 
in the past 5 years, and, in 2012, the Australian 
Government introduced an environmental offsets policy 
under the EPBC Act. To date, there has been no national 
assessment of the EPBC Act offsets policy, although a 
review of offsets proposed for projects approved in the 
Great Barrier Reef raised some concerns about their 
targeting and value (Yeates 2013).

Offsetting involves compensating for the adverse impacts 
of an action on the environment by generating an 
equivalent benefit elsewhere. The overarching objective 
of environmental offsets is to deliver no net loss or net 
gain of a particular component of the environment. The 
use of offsetting has been criticised because the baselines 
used to measure the intended net outcome assume a 
future of biodiversity decline. Research has shown that 
offsets policies across Australia assume up to 4.2 per cent 
loss of vegetation extent and/or condition per year, which 
is, on average, more than 5 times higher than recent 
rates of vegetation loss. A recent publication noted that 
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the near-ubiquitous use of declining crediting baselines 
risks ‘locking in’ biodiversity decline across impact and 
offset sites, with negative implications for biodiversity 
conservation (Maron et al. 2015).

Effectiveness of managing invasive species

The challenge of dealing with invasive species has been 
highlighted by successive SoE reports. Examples of 
effective eradication, containment or control of invasive 
species (e.g. on Macquarie Island) indicate that this 
pressure on the environment can be reduced given 
sufficient effort, resources and coordination. 

Since 2012, progress has been made in several priority 
areas, including a national framework to provide 
integrated and collaborative approaches to biosecurity, 
and management of established pests and diseases. 
The Australian Weeds Strategy (Australian Weeds 
Committee 2007) and the Australian Pest Animal 
Strategy (Vertebrate Pests Committee 2007) also provide 
overarching frameworks to manage invasive species 
(both are being updated for 2017–27). Since 2011, the 
Australian Government has invested significantly in 
feral cat control initiatives, and the Threatened Species 
Strategy (DoE 2015b) identifies tackling feral cats as its 
top priority for action, with a range of projects and target 
areas for research and management.

However, invasive species remain a very significant 
threat and, in at least some cases, the distribution and 
abundance of invasive species have grown in recent years. 
Impediments to effective management of invasive species 
in both the land and marine environments include:

• lack of adequate resourcing

• lack of effective and efficient monitoring

• absence of national data collation on incursions, 
pathways and risks

• an inability to respond in a timely manner to deal 
with new threats or incursions before they become 
established. 

The challenge of managing invasive freshwater fish, and 
understanding their extent and impacts has resulted in 
the development of Feral Fish Scan,15 a national online 
information resource. This tool is taking a crowdsourcing 
approach to provide a community resource for mapping 
invasive fish that, over time, will provide further support 
for future management.

15 www.feralscan.org.au/feralfishscan

Challenges to effective 
management

Without detracting from positive trends in some areas, 
successive SoE reports have highlighted consistent 
problems and trends for the Australian environment. 
These include:

• the continuing loss of Australia’s biodiversity

• the growing risks posed by invasive species

• increased pressure on our coastal areas because of 
competition for resources

• incremental destruction of cultural heritage

• increased pressures because of a changing climate. 

The suite of environmental policies adopted in Australia 
and aspects of current management arrangements 
require review and further improvement to address long-
term, systemic environmental challenges.

Across each of the thematic reports in SoE 2016, it is 
clear that the effectiveness of current management and 
governance arrangements for Australia’s environment 
is hampered by a number of challenges, which are both 
longstanding and generally consistent across all sectors.

The SoE themes identify the following key challenges to 
the effective management of the Australian environment:

• lack of a nationally integrated and cohesive policy 
and legislative framework that deals with the 
complex and systemic nature of the issues facing 
our environment, and provides clear authority for 
actions to protect and maintain Australia’s unique 
natural capital

• poor collaboration and coordination of policies, 
decisions and management arrangements across 
sectors, between different levels of government 
(national, state and territory, and local councils) and 
managers (public and private), and over time

• inadequacy of data and long-term monitoring

• a lack of follow-though from policy to action

• insufficient resources for environmental management 
and restoration

• inadequate understanding and capacity to identify 
and measure cumulative impacts, which reduces 
the potential for coordinated approaches to their 
management.

http://www.feralscan.org.au/feralfishscan


54 Australia    State of the Environment 2016

O
ve

rv
ie

w
 | 

Ef
fe

ct
iv

en
es

s 
of

 m
an

ag
em

en
t Leadership, collaboration and coordination

Environmental governance in Australia is complex, 
involving all 3 levels of government (national, state and 
territory, and local government) and numerous private-
sector parties.

At the national level, the EPBC Act is the Australian 
Government’s centrepiece of environmental legislation. 
It provides a legal framework to protect and manage 
nationally and internationally important flora, fauna, 
ecological communities and heritage places, as well 
as water resources in relation to coal-seam gas and 
large coalmining developments. It includes a national 
scheme under which matters of national environmental 
significance, as defined under the Act, are directed to the 
Australian Government, with the states and territories 
responsible for environmental matters of state and local 
significance.

The EPBC Act has specific requirements for processes 
such as identification and listing of species and 
ecological communities as threatened, and for the 
development of conservation advice. However, it 
does not include provisions that require the long-
term protection and/or restoration of natural capital, 
investment in priority actions, implementation of 
actions, or monitoring and reporting.

In addition to the EPBC Act, the Australian, state and 
territory governments have comprehensive sets of 
policies and legislation to regulate and manage the 
environment. Australia has more than 100 laws and 
policy instruments addressing the management of the 
marine environment (Haward & Vince 2008). But, in 
some cases, national, state and territory laws are not 
consistent, overlap or leave gaps.

Across the board, the evidence reviewed by successive 
SoE reports (including SoE 2016) highlights the poor 
coordination of policies, decisions and management 
arrangements across sectors, and between different 
levels of government and managers (public and private) 
as a key constraint on management effectiveness in 
Australia. Examples include the following:

• Currently, many of the planning and delivery 
functions for our cities are characterised by complex 
and overlapping processes, and lack clear lines of 
accountability and effective cross-sectoral approaches 
and coordination.

• Heritage management in Australia is undertaken by 
all levels of government, with considerable overlap, 
inconsistency and lack of clarity about the respective 
roles of each.

• Coastal management in Australia uses a range 
of approaches by multiple levels of government. 
Although some plans and management arrangements 
operate at national or regional scales—for example, 
under the EPBC Act—the bulk of management is 
done by state and territory governments, and local 
councils. For most coastal management issues (such 
as responding to threats to economically valuable 
infrastructure as a result of climate change), there is 
a lack of national coordination.

Coordination between sectors sharing common resources 
remains low, resulting in inadequate accounting for all 
pressures on a resource, and inconsistent collection 
and recording of data, which inhibits regional and 
national oversight.

The lack of national leadership, collaboration and 
coordination can have a number of effects:

• Policies and programs may not work effectively 
together and may even work against each other.

• Programs and activities may not be coordinated or 
may be replicated, resulting in wasted resources or 
lost opportunities.

• Pressures acting across jurisdictions may not be 
addressed effectively throughout their range.

To some extent, the opportunity for effective 
coordination and collaboration between jurisdictions in 
Australia may have decreased since 2011 because of the 
abolition of several national-level ministerial and Council 
of Australian Governments working groups, which 
previously provided a forum for discussion, sharing 
of ideas and practice across jurisdictions, and forging 
coherent, national approaches to specific issues.

Adequacy of data and long-term 
monitoring

Since 2011, there have been a number of initiatives 
aimed at improving our environmental knowledge. 
For example, the introduction of NESP, a 6-year 
$142.5 million research funding initiative of the 
Australian Government, continues work started under 
the National Environmental Research Program to provide 
applied environmental science to assist decision-makers 



O
verview

 | Effectiveness of m
anagem

ent

55Australia    State of the Environment 2016

Razorback Ridge, Flinders Ranges, South Australia

Photo by Scott Leggo
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environment.

In addition, the Australian Government has supported 
research infrastructure projects that collect, store and 
share data across disciplines, and that are developing 
tools to integrate and analyse these data, including the:

• Atlas of Living Australia16

• Australian National Data Service17

• Terrestrial Ecosystem Research Network18

• Integrated Marine Observing System (IMOS)19

• Australian Urban Research Infrastructure Network20

• National Groundwater Information System21

• National Computational Infrastructure22

• National eResearch Collaboration Tools and 
Resources.23

These initiatives have greatly expanded the information 
available for assessments included in SoE 2016. Despite 
this considerable progress, it is still widely acknowledged 
that there are a lack of data and evidence for assessing 
the effectiveness of most policies, programs and 
investments in environmental management in Australia. 
Inadequate long-term data and monitoring limit our 
ability to establish adequate early warning of threats and 
identify opportunities for adaptive management.

For example, planning for the built environment often 
fails to include biodiversity and heritage assets as 
key and valuable components. We also do not know 
the effectiveness of development approval systems in 
dealing with cumulative impacts.

Our understanding of even the most iconic and well-
known species in Australia is often patchy. Sufficient 
knowledge of the ecosystem processes that maintain 
the 99 per cent of species that account for Australia’s 
biodiversity is missing.

It is not possible to ascertain whether our identified, 
listed and protected Indigenous heritage places are 
adequate, because of the lack of national coordination 
and data sharing.

16 www.ala.org.au
17 www.ands.org.au
18 www.tern.org.au
19 www.imos.org.au
20 https://aurin.org.au
21 www.bom.gov.au/water/groundwater/ngis
22 https://nci.org.au
23 https://nectar.org.au

We do not know whether investments in recovery and 
threat abatement planning or on-ground activities 
(such as those supported through the Green Army) are 
effective. Current data are not sufficient to determine 
whether the resilience of particular ecosystems is 
improving as a result of interventions, or to provide 
adequate information about ecological boundaries and 
potential ‘tipping points’.

Translating policy into practice

In some sectors, Australia has had a history of investing 
significant resources in the establishment of strong 
environmental policy, government and management 
frameworks. However, these efforts are often then 
undermined by a failure to fully implement key policies 
and strategies.

Gaps between the potential of policy and the actual 
results achieved can occur for a range of reasons, 
including procedural timelags, knowledge gaps, 
perceived trade-offs between environmental protection 
and economic objectives, and difficulties working across 
different governance levels.

In one example, since 2011, there has been a dispersal 
of responsibility for the National Water Initiative 
before actions have been completed. In another, a 
2015 review of Australia’s Biodiversity Conservation 
Strategy 2010–2030 found that it had not effectively 
influenced biodiversity conservation activities, there 
were insufficient national-scale data to comprehensively 
report national progress, and some targets were 
inadequately specified to assess progress.

The Australian Heritage Strategy provides a good starting 
point for the effective management of Australia’s 
heritage, and positions the Australian Government to 
provide strong leadership for fundamental changes, 
and to foster innovative approaches in partnership with 
the states, territories, private owners and community 
groups. Ultimately, its effectiveness will depend on the 
resources and efforts put into implementation.

Managing cumulative impacts

Since 2011, understanding of how pressures interact to 
generate cumulative impacts and how contemporary 
management systems struggle to deal with cumulative 
impacts has improved. However, similar to other 
countries, Australia’s capacity to identify and manage 

http://www.ala.org.au
http://www.ands.org.au
http://www.tern.org.au
http://www.imos.org.au
https://aurin.org.au
http://www.bom.gov.au/water/groundwater/ngis
https://nci.org.au
https://nectar.org.au
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environment is generally poor.

The lack of recognition of the cumulative effects of 
multiple pressures on the environment, and the lack 
of coordinated approaches to assessing and managing 
these pressures, have the potential to result in gradual 
declines, despite appropriate management at the level of 
the individual pressure, sector or jurisdiction.

In several sectors, significant damage and change to the 
environment occurs as a result of the accumulated effect 
of many small, individual actions that by themselves 
have minimal effect. For example, incremental 
destruction is a major threat to Indigenous heritage. 
Many sites are destroyed following conscious, lawful and 
seemingly well-informed decisions because assessments 
are made on the basis of impact on individual 
sites rather than a comprehensive consideration of 
cumulative impact.

Despite appropriate management at the level of an 
individual sector or jurisdiction, the tendency for poor 
coordination across sectors and jurisdictions can also 
exacerbate this failure of management, resulting in 
duplication of efforts, and an inability or failure to 
account for all pressures on the environment.

A number of factors hamper the management of 
cumulative impacts, including legislative constraints, 
lack of visibility of future developments, and the lack 
of practical frameworks for quantifying and assessing 
cumulative impacts and then assigning relative risk to 
individual decisions.

There are lessons to be shared to improve management 
through ongoing investment in, and implementation of, 
a range of cumulative impact and risk-based methods 
that are being developed. For example, in the Australian 
marine environment, methods are being developed to 
assess the cumulative nature of multiple impact sources. 
Some sectors have identified the need to incorporate 
such research into management frameworks for better 
accounting of cumulative impacts, as seen in the 
following examples:

• The Australian Fisheries Management Authority and 
the Commonwealth Fisheries Research Advisory 
Board have identified development of cumulative risk 
assessment methods as a priority for research.

• NESP’s Marine Biodiversity Hub has developed an 
outline for monitoring marine biodiversity, based on 
identifying the links between values and pressures 
(Hayes et al. 2015).

Another example is the Australian Government’s 
Bioregional Assessment Programme, which provides 
transparent scientific information to better understand 
the potential impacts of coal-seam gas and coalmining 
developments on water resources and water-dependent 
assets, such as wetlands and groundwater bores. This 
program enables managers to scan current and future 
pressures on particular water resources, and make 
decisions on acceptable impacts in a planned, rather 
than reactive, way. It offers the most open and accessible 
data, information and assessment approach in Australian 
natural resource history.

Such approaches could improve monitoring and 
assessment of the environment, including dealing with 
the cumulative impact from multiple pressures.

Improving management 
effectiveness

Managing the environment increasingly requires an 
understanding of how different pressures interact, and 
how management frameworks interact across different 
jurisdictions and sectors. It also requires sufficient 
monitoring to fill gaps in knowledge, provide an early 
warning of disruptive events and enable management to 
adapt to changes in the environment.

The interdependence between the systems that meet 
our need for food, water, energy and materials, and 
balancing the need for domestic consumption and 
use against export earnings, are complex. Attempts to 
address challenges in one area can lead to unintended 
outcomes, with management actions designed to 
alleviate pressures in one area sometimes increasing 
pressures elsewhere.

Integrated and coordinated policies are required to deal 
with the complex and systemic nature of the issues 
facing our environment, yet current policies that aim to 
address these issues in Australia are largely independent 
of each other.

Australian policy and management efforts could be 
improved if they were implemented within a more 
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integrated spatial and temporal perspective, bringing 
together ecosystem-based management and land-use 
planning. Unfortunately, uptake of integrated approaches 
to the management of natural resources has been slow, 
and, although such an approach may have been adopted 
at a policy level, practical implementation is limited 
(Garcia et al. 2003, Smith et al. 2007).

Approaches that better integrate effort between 
jurisdictions and sectors, and other issues relating to 
improving management effectiveness, are discussed 
further under ‘Outlook’.

Indigenous and community engagement 
and participation

An important element of effective environmental 
management is ensuring that there is strong community 
understanding, engagement, support and participation. 
Effective management of community engagement 
provides targeted and accessible information for 
informed choices, empowers behaviour change, allows 
diverse engagement opportunities, creates ownership 
and develops a culture of active engagement.

In 2011–12, a ‘community engagement with nature 
conservation’ survey was undertaken across Australia 
with the aim of measuring Australians’ engagement 
with the natural environment and participation in nature 
conservation activities (ABS 2013; see Box OVW1). Some 
key findings of the survey were as follows:

• An estimated 8.1 million Australian adults 
(47 per cent of the adult population) had participated 
in nature conservation activities at home or on the 
farm in the past 12 months.

• Advocacy for nature conservation can include 
actions such as donating money to a relevant cause 
or organisation, signing a petition, participating 
in rallies or contacting a member of parliament. 
In 2011–12, nearly one-quarter of Australian adults 
(23 per cent) engaged in one of these activities, 
17 per cent of Australian adults donated money, 
and 11 per cent signed a petition related to nature 
conservation.

• In 2011–12, almost 2 in 5 Australian adults 
(39 per cent) indicated that they consider the 
negative environmental impact when purchasing 
particular products. Women (45 per cent) were more 
likely than men (33 per cent) to do this.

• An estimated 4.5 million Australian adults 
(26 per cent) could be encouraged to become more 
involved in nature conservation activities.

The community may also influence environmental 
management and impacts in other ways. For example, 
through a social licence to operate (SLO), a tacit 
contract is developed that ensures that the socio-
political risk of challenges to a company is reduced if 
it behaves according to the values of its stakeholders 
(Prno & Slocombe 2012). Stakeholders who value the 
environment can therefore influence industry to operate 
in sustainable ways. The idea of an SLO originated in the 
mining sector and is becoming more prominent in other 
sectors. Local communities are often key contributors to 
SLO opinions and processes.

There has also been a shift towards government 
regulation of company–community interactions and 
incorporation of SLO ideas into environmental licensing 
systems. For example, many fisheries are now adopting 
third-party certification schemes through independent 
bodies such as the Marine Stewardship Council.

Indigenous Australians have a unique relationship with, 
and responsibility for, caring for Country, which includes 
a wide range of environmental, natural resource and 
cultural heritage management activities undertaken by 
individuals, groups and organisations across Australia.

In recent decades, stimulated in part by the return of 
significant areas of land to Indigenous ownership from 
the late 1970s onwards, Indigenous communities, groups 
and organisations have increasingly engaged in land and 
sea management. This has been through employment in 
government agencies, such as national parks and natural 
resource management organisations, or, increasingly, 
by establishing their own land and sea management 
agencies and ranger groups.

Since 2007, more than 100 Indigenous ranger groups 
have formed, employing more than 660 individuals. The 
Indigenous ranger initiatives have steadily developed 
capacity among rangers, especially through exchanges 
between traditional and scientific knowledge, and deliver 
environmental as well as employment, economic and 
cultural benefits.

The role of Indigenous Australians in land and sea 
management is formally recognised by the EPBC 
Act. The Act calls for a partnership approach to 
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that recognises and promotes Indigenous peoples’ 
role in, and knowledge of, the conservation and 
ecologically sustainable use of biodiversity. In addition, 
Indigenous knowledge of water resources and 
management has become increasingly recognised as 
a tool for better-informed decisions. NESP’s Northern 
Australia Environmental Resources Hub has identified 
that increasing Indigenous capacity and participation 
in management of land and sea Country is core to 
improving environmental management outcomes. 
Australia’s Biodiversity Conservation Strategy 2010–2030 
(National Biodiversity Strategy Review Task Group 2009) 
seeks to achieve a 25 per cent increase in employment 
and participation of Indigenous people in biodiversity 
conservation by 2015.

Indigenous land and sea management is supported by a 
range of programs, such as the Australian Government’s 
Working on Country program. These programs provide an 
important source of employment, primarily for rangers, 
and resources for many groups in remote and very 
remote parts of Australia to look after Country. Reported 
benefits include economic, market, cultural, socio-
political, health, wellbeing and environmental outcomes 
(Ryan et al. 2012, DSEWPaC 2013, SVA Consulting 2014, 
PM&C 2015, van Bueren et al. 2015).

However, funding for Indigenous land management 
decreased from $106 million in 2011–12 to $81 million in 
2015–16. Concerns among land managers remain about 
short-term funding and gaps between funding rounds, 
complex reporting processes, and lack of relevance of 
tasks to local communities.

Peta-Marie Standly (left) with Cape York Traditional Owners Dorothy Pootchemunka, Dawn Koondumbin and, in the foreground, Joel Ngallametta 
inspect native grass species at Bonegilla as part of a traditional fire knowledge exchange program

Photo by North East Catchment Authority
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Resilience

Resilience is the ability of the environment to withstand 
or recover from a shock or disturbance. Although the 
concept of resilience was developed and is mainly used 
in relation to ecosystems, it is a valuable concept across 
the environment and in environmental management. 
Effective environmental management aims to maximise 
the health or adaptability of the environment to improve 
its resilience to current, ongoing and future pressures. In 
SoE 2016, each thematic report discusses what resilience 
means for that theme. 

Resilience concepts can potentially help us to recognise 
that, although some level of change is inevitable and 
normal, change that is too frequent or too rapid can lead 
to abrupt changes in the environment that may be very 
difficult or impossible to reverse.

The terms ‘tipping points’ and ‘boundaries’ are often 
used in relation to abrupt and irreversible changes. A 
tipping point can be regarded as an ecological threshold 
beyond which major change becomes inevitable. A 
boundary is a human-determined value that sets the 
distance from a tipping point that a society is prepared 
to maintain (see Rockström et al. 2009).

In general terms, Australia’s natural and cultural systems 
can be considered resilient in terms of resisting and 
recovering from shocks and disturbance, including the 
natural variability and change of the environment for 
which Australia is well known. For example, Australia’s 
biodiversity is renowned for its ability to deal with very 
significant variability (fire, extended periods of dry or 
wet, extreme weather events such as cyclones). During 
the past few decades, we have learnt more about the 
multitude of strategies that different species employ to 
provide resilience to change.

However, the extent to which Australia’s natural and 
cultural systems will continue to demonstrate resilience 
in the face of trends and shocks remains to be seen. 
Although Australia’s biodiversity is well adapted to 

past change, including a certain frequency of extreme 
climate events, it may not be well adapted to future 
rates of environmental change. The reduced quality and 
connectivity of the habitat of many species may further 
diminish their resilience to such change.

Evidence shows that some tipping points have already 
been passed in Australia. For example, researchers in 
southern Western Australia have documented change in 
the structure and composition of Australian temperate 
reef communities, which, in the past 5 years, have lost 
their defining kelp forests and become dominated by 
persistent seaweed turfs (Wernberg et al. 2016).

Healthy ecosystems are better able to replace lost 
organisms with the next generation, and areas of high 
biodiversity are more likely to contain species that can 
withstand a particular disturbance. Bleached coral reefs 
have recently fully recovered in remote areas that are 
free from other human pressures (Gilmour et al. 2013), 
but the same cannot be said for reefs exposed to heavy 
human use.

The cumulative impact of multiple pressures may also 
affect the resilience of the environment. A system may 
be resilient in the face of one or a few pressures, but 
this may break down as pressures of different types 
and magnitudes accumulate, or as tipping points are 
passed. Management actions, such as environmental 
watering, reduction of invasive species and management 
of competition, may only have a significant beneficial 
impact on resilience if they are undertaken at a sufficient 
scale and with appropriate timing to address the 
pressures. The eradication of cats, rabbits, rats and mice 
from Macquarie Island is an example of actions that were 
sufficient to completely remove invasive species and 
allow ecosystem recovery.

Science and investments by governments, combined 
with the efforts of landowners, communities and 
environment organisations working on-ground, are 
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environment in ways that retain or rebuild the resilience 
needed to cope with future pressures. Examples include 
the following:

• The National Landcare Programme supports actions 
by communities working in conjunction with land 
managers and policy-makers to restore habitat 
and ecosystems, increase the conservation estate, 
identify and protect refuges, and restore connectivity 
to degraded landscapes.

• The Murray–Darling Basin Plan is helping to manage 
resilience in one of our most significant inland water 
resource basins by ensuring that water resources are 
not overallocated or overused, thereby providing a 
buffer for changing conditions.

• The large and expanding Indigenous Protected Areas 
estate builds capacity within Indigenous communities 
to manage land and sea Country in ways that 
benefit both the wellbeing of their community and 
biodiversity.

Structured scenarios and active adaptive management 
are 2 useful tools for building resilience that are 
sometimes used by planners, communities and decision-
makers (Folke et al. 2002).

Scenario exercises that produce projections or if–then 
case studies (e.g. if we follow scenario A, then the 
expected outcome for the future is B) can help to 
assess potential impacts of change on socio-ecological 
systems (Evans et al. 2015), and to identify policies 
and management actions that might attain or avoid 
particular future outcomes (Folke et al. 2002).

Adaptive management is informed by on-ground 
observations of the effectiveness of actions. Adaptive 
management is suited to building or maintaining 
resilience because it acknowledges that all systems are 
subject to variability and change, is flexible, encourages 
learning through evaluation, and promotes the capacity 
to innovate in light of evolving understanding and 
circumstances (see Folke et al. 2002).

Atmosphere

Climate

The Atmosphere report considers both the resilience of 
the climate system itself and the resilience of our society 
to climate change.

Our planet is somewhat resilient to increasing CO2 levels 
because atmospheric CO2 is absorbed by the oceans. 
During recent decades, the oceans have taken up 
approximately 25 per cent of the annual anthropogenic 
CO2 emissions to the atmosphere. However, the capacity 
of the oceans to absorb CO2 appears to be limited, 
because the absorbed CO2 is making our oceans more 
acidic, with consequent environmental impacts.

Significant lag also exists in the system. Modelled 
projections show that, if CO2 levels are returned to 
pre-industrial concentrations, it would take more than 
900 years for surface air temperature and sea level to 
return to pre-industrial levels.

Resilience of a society to climate change is dependent on 
the sensitivity of the society to change and its capacity 
to adapt to change. The Intergovernmental Panel on 
Climate Change (Field et al. 2014) considers adaptation 
as a means to build resilience within society and adjust 
to climate change impacts. Climate-resilient pathways 
may involve significant transformations in political, 
economic and socio-technical systems. The success of 
climate-resilient pathways is linked to the success of 
climate change mitigation (i.e. as problems become 
unmanageable, future options for climate-resilient 
pathways may be reduced).

In 2015, the Australian Government released a National 
Climate Resilience and Adaptation Strategy (Australian 
Government 2015d), which outlines how Australia 
is building resilience against future climate risks. It 
identifies principles to guide effective adaptation 
practices and management.

Air quality

Because air quality in Australian cities is usually restored 
to acceptable levels once localised emissions from point 
sources change, urban airsheds are considered to be 
highly resilient.
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Humans are less resilient to major pollutants at current 
levels in Australian cities. Air pollution causes premature 
mortality and increased hospital admissions because 
of respiratory and cardiovascular symptoms. For major 
pollutants (including particles and ozone), studies 
suggest that there is no safe level at which health effects 
do not occur; impacts occur at lower particulate levels 
than standards were designed to achieve.

Built environment
Because climate-related and weather-related risks have 
always been present, governments and private parties 
have fairly well-established institutional, governance 
and policy frameworks to build resilience in our built 
environment.

The Critical Infrastructure Resilience Strategy 
(Australian Government 2015e,f) sets out the 
Australian Government’s approach to the continuing 
operation of critical infrastructure in the face of all 
hazards, particularly where the infrastructure supports 
essential services to businesses, governments and the 
community. The strategy recognises that resilient critical 
infrastructure is a shared responsibility between business 
and government, is essential to Australia’s economic and 
social prosperity, and supports community and broader 
disaster resilience.

The Enhancing Disaster Resilience in the Built 
Environment roadmap also focuses on building 
resilience, and a range of codes, standards and rating 
schemes exist to ensure that new buildings are resilient 
to a changing climate. Further improving the resilience 
of built assets will become more important as extreme 
weather events become increasingly likely to threaten 
assets (Infrastructure Australia 2015).

Heritage
Given that values are what distinguish heritage places 
from other places, the resilience of heritage places 
may be understood as their ability to experience 
shocks while retaining their heritage values. The 

resilience of Australia’s heritage can be considered in 
relation to both individual heritage places and the total 
heritage resource. 

The value of individual places often lies, at least in 
part, in the fabric of the place, which—if damaged or 
destroyed—may be gone forever. Historic places, for 
example, may be made resilient through actions such 
as maintenance, repairs or archival recording, but 
have limited intrinsic ability to recover from damaging 
events. The resilience of some components of Australia’s 
heritage is threatened by the relatively low priority 
of heritage in planning, land-use and development 
decision-making; unconnected management; and little to 
no consideration of cumulative effects.

For the total heritage resource, it is important to identify 
and protect a broad range of heritage places, so that the 
total heritage resource can be more resilient.

Natural heritage places that are well represented in the 
reserved lands system are more resilient than under-
represented places. Indigenous places with physical 
value are not resilient to damage or destruction, 
although some Indigenous places with intangible value 
have demonstrated an ability to recover through re-
engagement of traditional owners, transmission of 
stories and re-establishment of traditions.

Biodiversity
Resilience is a key underpinning principle of biodiversity 
strategies at all levels of government. However, the 
definition of resilience in most strategies and policies is 
still relatively ambiguous, and needs to be more clearly 
quantified and articulated so that the success of these 
strategies can be measured. 

Ecological resilience is generally defined as the ability of 
ecosystems to resist permanent structural change and 
maintain ecosystem functions. The ability of ecosystems 
and their component species to survive (and have the 
potential to respond) to such changes will depend on a 
range of factors, including genetic fitness. 

Australia’s biodiversity is well adapted to variable 
climate conditions and to a certain frequency of 
extreme events. However, the current impact from 
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beginning to seriously challenge the natural adaptive 
capacity of our biodiversity. There is growing evidence 
that some vulnerable ecosystems are undergoing 
permanent structural change, signalling a clear loss of 
resilience in these systems. For example, the structure 
of temperate reef communities off Western Australia 
in the past 5 years has changed in response to warmer 
waters, and there has been large-scale contraction of 
banksia woodlands around Perth following hot and dry 
conditions, magnified by rapid land-use changes.

Such changes are not confined to biodiversity in 
Australia; some migratory species seen in Australia are 
being affected by changing conditions in other parts 
of their range. For example, populations of numerous 
species of shorebirds that migrate to Australia from 
Siberia and northern Alaska are decreasing, some 
at alarming rates (Clemens et al. 2016). Excessive 
reclamation of coastal wetlands in Asia is limiting the 
ability of such species to feed and rest on their migratory 
journey (Iwamura et al. 2013; Murray et al. 2014, 2015).

Governments are engaged in a suite of actions to 
restore and support ecosystems. These include reducing 
the impact of drivers and pressures, increasing land 
dedicated to conservation (including by identifying and 
managing refuges), and restoring connectivity between 
conservation sites, especially in degraded landscapes. 
Action 2 of Australia’s Biodiversity Conservation Strategy 
2010–2030 (National Biodiversity Strategy Review Task 
Group 2009) aims to build ecosystem resilience in a 
changing climate by:

• protecting diversity

• maintaining and re-establishing ecosystem functions

• reducing threats to biodiversity.

Land
Resilient land should be able to recover from changes, 
and continue to support native vegetation and natural 
processes, as well as allow us to use natural resources 
within reasonable limits.

Resilience of the terrestrial environment is greatest 
in areas where vegetation is largely intact, or where 
extensive patches of largely intact native vegetation are 

continuous or at least contiguous, so that connectivity is 
maintained between them for the movement of animals, 
seeds and pollen. Managers of both public and private 
land in Australia are improving their understanding 
of how to retain resilience, and recognising that this 
sometimes requires active rehabilitation of landscapes or 
communities.

It is not known to what extent the resilience of natural 
and agricultural soils is mediated by microbes, or 
whether the current degradation of soil microbial 
communities is ongoing or especially threatened by 
climate change. Although understanding of the physical 
and chemical nature of our soils and their distribution is 
good, the understanding of soil biology and the function 
of the soil microbial communities, in particular, is poor.

Inland water
Since 2011, environmental flows (managed freshwater 
flows in natural water systems, designed to maintain 
aquatic ecosystems) have contributed to the ecological 
resilience of the Murray–Darling Basin. Improvements 
have been seen in the condition of native vegetation 
communities in the wetlands, recruitment of waterbirds 
and fish to waterways, increased resilience of golden 
perch and silver perch populations, maintenance of 
aquatic habitat and support for ecological recovery. 
Recovery in ecological resilience could be because of 
a range of factors, including floods in 2011–12, above 
average rainfall and increases in environmental flows.

The mid-term review for stage 3 of the Great Artesian 
Basin Sustainability Initiative (SKM 2013) reported 
anecdotal evidence of increasing bore pressure and 
increasing flow from bore springs. Similarly, a recent 
water resource assessment for the Great Artesian Basin 
(Smerdon et al. 2012) indicated that, from 1990 to 2010, 
bore-capping and water-piping activities resulted in the 
recovery of groundwater levels.
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Zenith Beach, Nelson Bay, New South Wales

Photo by Beck Dunn
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Coasts
The resilience of the coast varies markedly between 
areas and habitats. Some parts (e.g. exposed beaches 
and rocky shores) are naturally highly energetic and 
dynamic, and are therefore more accustomed to 
environmental fluctuations than low-energy habitats 
(e.g. coastal lakes). Pollutants introduced to high-
energy coasts will be diluted more efficiently than those 
introduced to low-energy coasts, making high-energy 
coasts more resilient to such stresses. This principle is 
used in the design and placement of ocean outfalls, such 
as for desalination and sewage effluent.

Populated areas of coast experience numerous 
cumulative and interacting human pressures, and 
resilience of coastal areas to any given pressure depends 
on how much an area is stressed by other pressures. For 
example, resilience to climate change may be improved 
by minimising local and regional pressures, such as land 
use in catchments.

Recovery of degraded coastal systems can be assisted 
by restoration, and this, in turn, improves resilience. 
Recent examples of this in the coastal zone are projects 
to restore shellfish, saltmarsh, seagrass and seaweed 
habitats. Although these all have long-term goals, their 
early results are promising.

Marine environment
Current understanding of the resilience of Australia’s 
marine environment is limited because it is difficult to 
monitor the environment across timescales relevant 
for assessing resilience. This difficulty is a result of the 
vast spatial extent of Australia’s marine ecosystems, 
their complexity, and the many and varied sources of 
pressures exerted on them. 

Ecosystems that have relatively high diversity tend to 
be more resilient to external pressures, largely because 
of high variability in their population densities and their 
ability to maintain properties, such as nutrient cycling 
or food web functioning (Hughes et al. 2005, Levin 
& Lubchenco 2008). Studies of shallow-water marine 
reserves around Australia have shown an increased 
stability in fish populations compared with outside the 
reserve (Babcock et al. 2010). However, determining 
direct effects on populations takes at least 5 years, and 
identifying indirect effects on other species takes more 
than 10 years (Babcock et al. 2010).

Within Australian marine ecosystems, ecosystem 
modelling approaches are used to investigate 
anthropogenic impacts on ecosystems, including 
increased nutrient input, climate change and fishing, 
and to test management strategies (e.g. Fulton et al. 

Nudibranch (Phyllodesmium serratum), found in rocky reefs

Photo by Graham Blight
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2005, 2011). It is accepted that even well-managed 
systems such as the Great Barrier Reef are unlikely 
to resist human-caused pressures originating outside 
the management area, making their prognosis poor 
(GBRMPA 2014a, Hughes et al. 2015).

Evaluation frameworks are also being developed to 
assess management approaches to particular sectors. 
Evaluation models have been used to:

• assist in the restructuring of management 
frameworks for fisheries managed by the Australian 
Government in the South-east Marine Region (Fulton 
et al. 2011, 2014)

• evaluate biosecurity measures to reduce the risk 
of the northern Pacific starfish spreading further 
(Dunstan & Bax 2009)

• evaluate multiple-use management strategies in 
the Pilbara and Gascoyne regions of the North-west 
Marine Region (Gray et al. 2006)

• evaluate management options for prawn trawl 
fishing and differing levels of spatial zoning in the 
Great Barrier Reef Marine Park (Gribble 2007, 2009), 
and within the North Marine Region (Dichmont 
et al. 2013).

Management frameworks that include adaptive 
capabilities have been, or are being, implemented for 
commercial fisheries across Australian Government, 
state and territory jurisdictions (e.g. Kolody et al. 2010, 
Hillary et al. 2016). The Harvest Strategy Policy includes 
management actions for monitoring, assessing and 
responding to the biological and economic conditions 
of individual fisheries, with the aim of achieving defined 
biological and economic objectives. 

For most sectors, however, management plans in place 
for the marine environment are reactive rather than 
proactive, and are not coordinated across sectors. As a 
result, management plans fail to address the cumulative 
nature of multiple impacts and do not support improved 
understanding of how to build resilience within coupled 
socio-ecological marine ecosystems.

The National Representative System of Marine Protected 
Areas is one exception to this reactive approach, and 
provides an experimental framework that could improve 
our knowledge of marine resilience. The review process 
incorporated into this system also allows adaptive 
management of the marine environment. Sustained 

ecological monitoring will be required to understand the 
role that marine protected areas have in building long-
term resilience at local and broader scales. 

Antarctic environment
Natural disturbances are part of life in Antarctic 
ecosystems, and the native species can generally survive 
shock events because they have evolved strategies that 
allow their populations to rebuild after mass mortalities. 
Among these strategies are longevity among seabirds, 
and the ability of plant seeds to survive for long periods 
and to disperse.

Populations of some species of whales, seals and 
penguins have suffered human-induced mortality rates 
that pushed these species to the brink of extinction. 
Since hunting ceased, a number of species have 
recovered or are continuing to recover (some, like 
king penguins, in a spectacular manner)—although 
many of these recoveries took place in a world where 
environmental conditions were not exposed to the rapid 
change that is currently under way.

Remediation of some specific human impacts, such 
as fuel spills, is more difficult in the Antarctic region 
because of slower rates of microbial activity.

The Antarctic environment is changing rapidly, the 
changes are complex and not always unidirectional, 
and little evidence is available to show how the various 
factors will interact. Some organisms will benefit from 
these changes in the short term, but many species may 
be vulnerable because their capacity to adapt operates at 
a much slower rate than the changes currently observed.
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Risks

Even after management actions and resilience are 
taken into consideration, some pressures can continue 
to pose a risk to the environment. Identifying and 
assessing the risk to the environment examines both 
the likelihood that the impact will take place and 
the severity of anticipated consequences if it does 
occur. Risk assessment provides valuable information 
for determining the need to adjust policies or adapt 
management approaches to mitigate risks.

The key risks to the Australian environment include the 
pressures created by climate change, land-use change, 
habitat fragmentation and invasive species.

As described earlier in this report, strong evidence exists 
that the climate is changing at a rate unprecedented in 
the geological record. Climate change poses serious risks 
to Australia’s population, economy and environment. 
Without strong action to reduce greenhouse gas 
emissions, the world is likely to warm by 4 °C by 2100 
(Sherwood et al. 2014). For Australia, this would mean 
temperature rises of 3–5 °C in coastal areas and 4–6 °C 
inland (CCA 2015).

Average rainfall in southern Australia is projected to 
decrease, with a likely increase in drought frequency and 
severity. Extreme daily rainfall events are projected to 
increase in both frequency and severity.

The sea levels around Australia are projected to rise 
further, with a subsequent increase in the frequency of 
extreme sea level events.

The likelihood and impact of risks posed by climate 
change (discussed in the ‘Pressures’ and ‘State and 
trends’ sections of this report) depend on the extent 
to which the implementation of the Paris Agreement 
is successful in limiting global warming to less than 
2 °C. Holding global warming to below 2 °C would 
require reducing global greenhouse emissions by 
40–70 per cent by 2050 compared with 2010 emissions. 
Effective adaptation policies and actions will also be 

required to minimise the adverse impact of inevitable 
climate change, even if global temperature increases are 
limited to 2 °C.

The cumulative impacts of individual management 
decisions present a significant risk to the ongoing 
sustainability of Australia’s land. This is exacerbated 
by government policies (such as vegetation clearing 
controls) that support further habitat loss and 
fragmentation. It is almost certain that the extent and 
connectivity of native vegetation will continue to decline. 
In addition, some land management practices, such as 
inappropriate application of fertilisers and pesticides, 
and poor irrigation, represent an ongoing risk.

It is clear that invasive species are a major ongoing risk 
to Australian biodiversity, inland waters and coasts, and 
this risk is likely to remain in the near future. Climate 
change may create conditions that exacerbate the range 
and impacts of invasive species.

Coastal environments are potentially the most at risk of 
all Australian environments because they simultaneously 
bear the brunt of population density and urbanisation, 
habitat loss, invasive species, the downstream impacts 
of agriculture, and the widespread effects of climate 
change, including sea level rise, erosion, storms and 
heat stress.

The risk from these and other pressures can be increased 
by inertia or lack of timely action before tipping points 
are reached. For example, lack of timely action can 
occur when an issue is raised but, because of complex 
procedures and/or the involvement of multiple 
jurisdictions and organisations, a decision is not made 
before an irreversible change occurs (e.g. extinction of a 
species). This risk can be reduced when there are: 

• clearly defined management boundaries for avoiding 
tipping points

• effective and efficient procedures for responding to 
issues of concern 
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• adequate monitoring systems in place that identify 
when a pressure is approaching, or has reached, a 
boundary or tipping point.

There is also a risk that efforts to improve policy and 
management will continue to be hampered by poor 
understanding of the broader impacts of drivers and 
pressures on the environment, and the flow-on effects on 
economic activity and human communities.

SoE 2016 identifies a number of other risks to the 
Australian environment:

• Built environment

 - increased economic impact and loss of human life 
as a result of prolonged extreme heat events

• Heritage

 - replacement of heritage-listed buildings with new 
buildings, including ones perceived as ‘green’ 
(and therefore more environmentally friendly), 
rather than retaining and adapting old buildings

 - loss of traditional knowledge that threatens 
Indigenous cultural heritage

 - incremental destruction caused by the focus of 
development approvals on site-specific heritage 
impact, rather than cumulative incremental 
impact

 - resourcing, including limited funding, lack 
of incentives, and neglect arising from rural 
population decline or the loss of specialist 
heritage trade skills

 - development and resource extraction projects

• Biodiversity

 - inadequate programs and processes for 
collecting relevant and adequate data to provide 
early warning of threats and opportunities for 
biodiversity management

 - inappropriate development in urban and peri-
urban areas, and failure to manage human 
demands on the environment

• Land

 - run-off from managed land that will irreversibly 
damage parts of aquatic and marine systems, and 
persistence of this damage even if run-off and 
nutrient loads are later reduced

• Inland water

 - increased extraction of water from inland water 
and groundwater systems, which will change 
water flow regimes and groundwater conditions

 - salinisation of major rivers and aquifers because 
of historical land clearance

 - extraction and pressure from new sources such 
as shale gas, coal-seam gas and large coalmining 
developments, which threaten groundwater 
quality

• Coasts

 - increasing population density in coastal regions, 
and the pollution, habitat loss and invasions 
associated with urbanisation, trade and 
industrialisation

 - microplastics

• Marine environment

 - marine debris and microplastics.

Inneston Village Heritage Artisan Training Program

Photo by Keith McAllister
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Outlook

In general, the outlook for Australia’s environment 
depends on our ability to effectively address the complex 
mix of drivers, pressures and risks discussed in this 
report. This mix can be addressed through:

• leadership

• effective engagement of the community and private 
sector

• continued improvements in data and understanding

• further development and use of adaptive 
management tools and approaches

• decoupling of the economy from environmental harm

• mitigation of, and adaptation to, climate change.

In this section, we discuss the outlook for Australia’s 
environment under a no-change scenario—that is, 
assuming that current trends continue, residual risks 
are not resolved, and there are no significant changes to 
management and governance arrangements.

We examine some tools, mechanisms and resources that 
are starting to be used to address the drivers, pressures 
and risks affecting our environment, and to improve 
management and governance arrangements so that they 
more effectively support sustainable development. We 
then explore what our environment could look like under 
an improved future scenario.

Outlook under a business-as-usual 
scenario

It is clear from SoE 2016 that some parts of Australia’s 
environment are not yet being managed sustainably.

Although some uncertainties exist, assuming 
current trends continue and policies or management 
arrangements are not changed significantly, Australia’s 

environment to 2050 is likely to be characterised by the 
following:

• Climate change—global targets to stabilise 
greenhouse gas concentrations are not seeking to 
return the climate system to its pre-industrial state, 
so, even if current mitigation efforts are successful, 
temperatures will remain high for many centuries. We 
will therefore see

 - hotter days and more of them, along with fewer 
cold days; and increased heatwaves, leading 
to increased incidence of bushfires and human 
health problems (e.g. heat stress)

 - sea level rise, leading to coastal damage

 - reduced average rainfall in southern Australia, 
with an increase in drought frequency and 
severity, and an increase in both frequency and 
severity of extreme daily rainfall events

 - fewer tropical cyclones in the Australian region, 
but an increased proportion of intense cyclones

 - Antarctica having a larger contribution to global 
sea level rise, and decreasing sea ice extent 
affecting the productivity of the Antarctic marine 
ecosystem

 - ongoing ocean acidification in all waters around 
Australia, with waters in the cold Southern Ocean 
reaching levels where impacts will occur before 
waters in warmer regions.

• Ecosystem changes, including

 - declining quality of ecosystems in the south-
east, south-west and coastal areas that are close 
to population centres and other development 
pressures (e.g. port and mine expansion)

 - continued loss of biodiversity, including habitat 
loss and extinction of many species of plants 
and animals

 - ongoing clearing of native vegetation, particularly 
of regrowth, leading to further habitat 
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Wildflowers on Knox Lookout, Western Australia

Photo by Helen McFadden
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habitat for invasive species, declines in native 
species and reduced landscape resilience

 - changes to the physical Antarctic environment 
during the next decades to centuries, which may 
remove some of the barriers (e.g. very cold water) 
that have kept Antarctica relatively isolated from 
some species for millennia

 - changes to the marine environment, including 
ocean acidification, that will have a significant 
impact on organisms that form the base of 
marine food webs, such as phytoplankton and 
zooplankton; these changes will have flow-on 
effects throughout marine ecosystems, especially 
on dependent predators such as seabirds, seals 
and whales

 - changes to the distribution of species and 
ecological communities as those adapted to 
warmer climes either expand or shift their 
distributions south as the climate changes. 
Organisms will either have to adapt or will 
disappear. The most likely candidates to vanish in 
the long term are those that have adapted to live 
within very narrow environmental limits, or do 
not have the capacity to move or adapt as fast as 
the climate is changing

 - increased pollution of marine and coastal areas 
from plastics, with greater impacts on species that 
become entangled or ingest debris

 - continued or increased erosion in some coastal 
locations because of increased damage from 
inundation, extreme weather and storm events

 - increased construction along the coast, 
sandmining and sand addition, leading to 
modification and loss of foreshore and nearshore 
shallow-water habitats.

• Changing water use, including

 - ongoing changes in flow of our inland rivers 
and streams from water resource development, 
changes to drainage patterns, changed land 
management practices and damage to riparian 
areas

 - declining quality of groundwater resources

 - increasing demand for water for urban use, but 
greater efficiency of water use, and improved 
water storage and recycling facilities.

• Growing urban areas, including

 - more people moving to, and living in, urban 
environments, with a corresponding decline in 
our rural populations

 - improving air quality in most of our urban areas, 
although pollution from domestic sources (largely 
from wood smoke) may continue to reduce air 
quality at the neighbourhood level in areas where 
wood heaters are still widely used

 - declining local air quality in some urban areas, 
which may increase air pollution–related health 
impacts and costs. For example, more people 
will be living and working in western Sydney, 
which typically experiences poorer air quality 
than eastern parts of the city because of airflow 
patterns in the Sydney Basin. Urban densification 
along transport corridors, and more people living 
close to bushland and exposed to bushfire and 
hazard reduction smoke, may also increase air 
pollution exposures and associated health impacts

 - increased conflict and competition for land in 
coastal areas; and stable or deteriorating coastal 
environments, reflecting patterns of population 
growth and shift, land use, agriculture and 
resource extraction

 - continued dominance of private motor vehicles 
as our primary form of urban transport, increased 
road transport across all capital cities, and 
increasing social costs because of road network 
delays associated with increasing capital city 
traffic volumes. At the same time, we are likely to 
see reduced emissions from the vehicle fleet.

• Changing industry and management approaches, 
including

 - further increases in the area and representative 
nature of both land and marine habitats reserved 
for conservation, and an increase in the area of 
privately conserved land

 - implementation of an increasing number 
of climate change adaptation measures 
(e.g. coastal and urban infrastructure fortification, 
abandonment of some land, repurposing or 
rezoning of other areas, migration away from 
vulnerable areas, including by Indigenous 
Australians)
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 - increased production of energy from renewable 
sources, and further improvements in efficiency of 
energy production and consumption

 - improving land management practices that 
help to maintain, rebuild and restore ecological 
functioning and resilience in some areas—
although, in other areas, management practices 
will be insufficient to keep pace with the effect of 
drivers and pressures of negative environmental 
change

 - further improvements in the management of 
oil and gas, and shipping industries, resulting in 
better oversight of sustainable practices

 - improving management of commercial and 
recreational fisheries, resulting in greater 
sustainability and, in some cases, the recovery 
of marine species and habitats, but increased 
competition for resources

 - increased involvement of Indigenous Australians 
in land, water resource, heritage and marine 
management, including greater identification 
of, and growth in understanding of, areas that 
are important for Indigenous knowledge and 
tradition.

• Ongoing challenges, including

 - increasing threats to the environment (both 
land and aquatic), agricultural production and 
potentially human health from invasive species, 
fires and disease

 - ongoing conflicts about land use, with mining 
and the resources sector, farming and forestry 
systems, carbon sequestration, urban and 
infrastructure development, land for offsets and 
buffers all competing for space with conservation 
and heritage values

 - ongoing incremental damage to, and loss of, 
areas with natural, historic and Indigenous 
heritage values.

Policies, tools and approaches 
that are potentially changing the 
outlook

The outlook described above has both positive and 
negative components, although the negative tends to 
dominate. This balance can potentially shift, by using 
a variety of policies, tools, approaches and resources 
that are being developed and are starting to be used 
in Australia to support a more sustainable path of 
development.

Integrated policy approaches

For many years, the Australian Government has 
recognised that decisions made today about 
infrastructure, health, energy, transport, heritage, water 
management, fisheries, agriculture and biodiversity have 
lasting consequences for future generations. This was 
reaffirmed by Australia’s endorsement of the Sustainable 
Development Goals.

In 2015, the 193 member states of the United Nations 
unanimously agreed to adopt a new Sustainable 
Development Agenda covering 2015–30. The new 
agenda commits every country to take actions to address 
the root causes of poverty, increase economic growth 
and prosperity, and meet people’s health, education 
and social needs, while protecting the environment 
(UN 2015).

If we use the right choices, policies, management and 
technologies, Australia has the capacity to achieve this 
agenda (CSIRO 2015). Pittock et al. (2012) reviewed how 
the concept of ecosystem services had been incorporated 
into Australian policy and management. They found that 
‘the full suite of services, benefits and beneficiaries if 
humans and the natural environment are to coexist in 
the long-term have not been systematically included 
in decision making and management’, and noted that 
a national, systematic, strategic approach based on 
an ecosystems framework is needed to manage the 
interactions between people and the environment 
(Pittock et al. 2012). 

Coherent, multisectoral policy packages and other 
systemic approaches, including cooperating with other 
nations—regionally and globally—on such issues as 
climate change and marine debris, are at the heart of the 
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are emerging of attempts to pursue integrated policy 
approaches in Australia and regionally:

• The Australian Heritage Strategy (DoE 2015a) 
presents a vision in which Australia’s natural, 
historic and Indigenous heritage places are valued 
by Australians, protected for future generations and 
cared for by the community. The strategy positions 
the Australian Government to lead major change 
and foster innovative approaches in partnership 
with the states and territories, private owners and 
community groups.

• The South Australian Government’s Health in All 
Policies24 initiative is about promoting health in 
public policy. It is based on the view that health is 
not merely the product of healthcare activities, but 
is influenced by a wide range of social, economic, 
political, cultural and environmental determinants 
of health. The initiative focuses on working across 
government to better achieve public policy outcomes, 
and simultaneously improve population health 
and wellbeing.

• The Healthy Waterways25 initiative in south-
east Queensland is working with members from 
government, industry and the community to protect 
and improve the region’s waterways by supporting 
shared understanding, regional collaboration and 
targeted solutions across the whole water cycle.

• Australia and neighbouring countries in Asia and 
the Pacific are increasingly cooperating on better 
solutions for major common subregional and 
regional environmental issues. For example, in 2014, 
Australia along with other members of the Asia–
Pacific Rainforest Summit, agreed for the first time 
to a regional commitment to reduce rainforest loss 
(Hunt 2014).

The Sustainable Development Agenda builds on 
earlier ideas. The 2012 United Nations Conference 
on Sustainable Development recognised the ‘green 
economy’ as a pathway to achieving sustainable 
development and eradicating poverty (UNGA 2012). 
A green economy is low carbon, efficient and clean 
in production, but also focused on improved human 

24 www.sahealth.sa.gov.au/wps/wcm/connect/public+content/
sa+health+internet/health+reform/health+in+all+policies

25 http://healthywaterways.org

wellbeing and social equity, while significantly increasing 
environmental resilience, and reducing environmental 
risks and ecological scarcities. The approach (UNEP 
2016c) proposes:

• a more strategic allocation of resources to green 
sectors and the greening of brown sectors (which rely 
on petrochemicals for economic growth)

• more sustainable consumption

• efficient, cleaner and safer production

• greater equity in outcomes through public policies 
related to production and consumption.

Although several policies and programs operating 
at both the national and state and territory levels in 
Australia could be seen as useful contributions to a green 
economy, no government in Australia currently has a 
formally articulated, holistic and integrated policy of 
pursuing a green economy path of development.

Some countries are also promoting a ‘blue economy’ 
approach, including Australia and many of its neighbours 
that are large ocean states. This is very similar to 
the green economy initiative, but is grounded in a 
developing world context, and fashioned to reflect the 
circumstances and needs of countries whose future 
resource base is marine (UNDESA 2015).

The blue economy integrates conservation, sustainable 
use, oil and mineral wealth extraction, bioprospecting, 
sustainable energy production and marine transport 
into economic modelling and decision-making. The blue 
economy model therefore breaks the mould of traditional 
economic development approaches in which the oceans 
have provided a means of free resource extraction and 
waste dumping, with costs externalised from economic 
calculations (UNDESA 2015).

In 2015, the National Marine Science Committee 
launched the National Marine Science Plan, which 
outlines the science needed to provide the knowledge, 
technology and innovation cornerstones that will grow 
a sustainable blue economy. The plan identifies critical 
challenges facing Australia in ensuring that our coasts 
and oceans are both healthy and productive. It also 
provides recommendations about how, in a coordinated 
way, marine science can support Australia in meeting 
these challenges (NMSC 2015).

http://www.sahealth.sa.gov.au/wps/wcm/connect/public+content/sa+health+internet/health+reform/health+in+all+policies
http://www.sahealth.sa.gov.au/wps/wcm/connect/public+content/sa+health+internet/health+reform/health+in+all+policies
http://healthywaterways.org
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New ways of resourcing investment in 
sustainability

Investment in the management of Australia’s 
environment includes financial and in-kind commitments 
by all levels of government, private landowners and 
businesses, philanthropic and other nongovernment 
organisations, Indigenous Australians, and communities.

There is no single estimate of the scale of financial 
investment required to make the changes needed for 
Australia to effectively respond to (and gain from) 
changes to the environment. But the figure is likely to be 
beyond the scope of traditional funding sources.

A number of channels exist or are emerging that 
potentially offer greater innovation and creativity in 
finding the necessary financial resources. Development 
of these will require ongoing trial and error, time 
and effort.

One example is companies taking a leadership role in 
creating economic value in a way that also creates value 
for society. This concept of ‘shared value’ recognises 
that societal needs are more than just conventional 
economic needs, and that environmental harms such 
as wasted energy or raw materials frequently increase 
company costs. Addressing these harms does not need 
to raise costs for business, because companies can 
innovate by using new technologies, operating methods 
and management approaches, and, as a result, increase 
their productivity and expand their markets (Porter & 
Kramer 2011).

Public sources of funding also need to go beyond 
traditional concepts of budgetary allocations for 
environmental policies and programs. New approaches 
could include phasing out environmentally harmful 
subsidies that distort price signals and influence poor 
investment choices, thereby releasing public revenue 
for investment.

Numerous opportunities exist to use philanthropic or 
private-sector funds, or a mix of public, philanthropic 
and private elements, for the environment. For 
example, internationally, impact investment is a rapidly 
expanding market, growing to around US$50 billion or 
0.3 per cent of global managed assets since 2007 (Saltuk 
& El Idrissi 2014).

Impact investment seeks to harness the power of private 
capital markets to achieve positive social impacts. The 
concept of using profit-seeking investment to generate 
social and environmental good is becoming more 
mainstream, and is being embraced by high–net wealth 
individuals, foundations with large endowments and the 
financial sector more broadly.

Whether they are private ‘conservation investments’ for 
philanthropic reasons or investments that are expected 
to deliver a positive financial return alongside social 
and environmental returns, the pool of available funds 
delivered by these approaches offers an opportunity to 
invest in environmental change at a larger scale than 
when relying on traditional public sources of funding. 

As for the instruments these channels can invest in, 
there is potential for, and growing interest in, hybrid 
instruments, including green bonds. For example, in 
2015, the Climate Bonds Initiative launched a guide for 
the public sector titled Scaling up green bond markets for 
sustainable development (Sonerud et al. 2015). This guide 
contains recommendations on green bond development 
for public-sector policy-makers. 

Investments can also support the emergence and 
upscaling of niche economic, technological and social 
innovations that enable society to meet its needs in 
ways that are less harmful to the environment. Investing 
in research, and facilitating the diffusion of new 
technologies and approaches are both important.

Although this is still an emerging area, governments 
in Australia are looking to facilitate development of a 
more sophisticated marketplace for impact investment 
generally (e.g. the legal frameworks, performance 
metrics and accountability arrangements), and to 
support the practical use of these tools across different 
sectors. A good example of this is the funding model 
used by the Clean Energy Finance Corporation to 
mobilise investment finance to fund improvements 
in energy efficiency and, more recently, to tackle the 
2 biggest threats facing the Great Barrier Reef: climate 
change and water quality (which is being improved 
through the Reef Trust).

In 2015, the New South Wales Government released a 
Social Impact Investment Policy that sets out the actions 
it will take to deliver more social impact investment 
transactions, remove barriers to and promote social 
impact investment, and build the capacity of market 
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an Office of Social Impact Investment and releases 
annual statements of opportunities, which identify its 
priorities for future social investment transactions (NSW 
Government 2015). To date, these opportunities have 
focused on social issues such as youth homelessness, 
employment for young Indigenous people, chronic 
illness management and early childhood education, but 
the lessons learnt, and the tools and resources being 
developed through this work have the potential to be 
used in broader fields, including supporting sustainable 
development.

Improving knowledge through better 
monitoring and data collection

Since 2011, our environmental knowledge base has 
improved significantly, including the information and 
data on which to assess the state of the environment and 
make environmental decisions.

Most information relating to the environment in 
Australia continues to be collected by public agencies 
through short-term projects. SoE 2011 identified one 
management issue as the loss of capacity as relevant 
Australian Government initiatives came to an end. 
In 2016, we have found that, although there are still 
significant gaps in data (e.g. in relation to many species, 
heritage assets and marine environment conditions), 
technological developments in remote sensing and cross-
institutional collaborations are helping to plug them.

Technological advances in the capture, collation and 
analysis of environmental information are revolutionising 
the way in which environmental managers, agency staff, 
research providers and policy-makers can access and use 
information to support evidence-based decision-making. 
An example of this is the analysis of Landsat imagery to 
estimate changes in water quality in every Australian 
estuary (see the Coasts report for details).

Significant quantities of environmental data are 
collected by individual managers, community groups 
and private companies. So far, the data are rarely in 
information systems that are accessible to others, but 
there have been significant investments in building the 
infrastructure and capacity to facilitate sharing of data.

For example, Australian scientists are key contributors 
to global marine data collection, verification and 

analysis, and this provides Australia with access to global 
infrastructure, data streams and expertise that would 
otherwise be unavailable or prohibitively expensive 
to access. The largest of these initiatives, IMOS, was 
established in 2007 under a partnership between 
Australia’s major marine research institutes (Lynch 
et al. 2014). Data collected through IMOS are managed 
and made publicly available through the Australian 
Ocean Data Network, and have informed many of the 
assessments of the marine environment included in 
SoE 2016.

Since 2011, citizen science has expanded in Australia, 
and has already demonstrated that it is becoming an 
indispensable part of improving the effectiveness of 
management response to various pressures. An example 
of citizen science is the Reef Life Survey, which brings 
together scientists, managers and citizen scientists to 
monitor shallow-reef biodiversity in nearly 90 locations.26

Innovative new tools for harvesting biodiversity 
observations across all environments in Australia are 
continuing to be developed and taken up by Australians 
at rates unprecedented 5 years ago. For example, many 
Indigenous ranger groups have taken up scientific tools 
such as CyberTrackerTM (see Box OVW4) and other hand-
held data recorders for monitoring long-term change 
(Walsh et al. 2014).

Combining dedicated science facilities with citizen 
scientists and traditional owners empowered through 
recent technological advances provides one of the more 
promising options to improve environmental monitoring 
and decision-making in Australia.

Improving decisions and action through 
better knowledge

Although better monitoring and data collection are 
crucial, it is important to recognise that improving our 
knowledge base is not an end in itself.

Providing access to data that are comparable, 
comprehensive, reliable, re-usable, aggregated and 
timely has the potential to lead to better decisions, more 
cost-effective management, and better implementation 
and integration of policies.

26  http://reeflifesurvey.com/reef-life-survey/rls-australia

http://reeflifesurvey.com/reef-life-survey/rls-australia
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For example, since SoE 2011, there has been significant 
and expanding knowledge of relationships between 
water management actions and ecological condition, 
which are essential for effective management. Similarly, 
our good understanding of broad processes of the 
climate system, improving confidence in climate 
modelling projections at national and regional scales, 
and an improved national greenhouse emissions 
reporting system all support better decisions.

Improved knowledge can contribute to all stages of 
management, by enabling managers to:

• identify opportunities to create shared-value or win–
win environmental and economic opportunities

• better target actions to protect or remediate the 
environment

• learn from other similar projects, sectors or 
jurisdictions

• adapt management depending on progress during a 
project

• provide project feedback to future projects, or other 
sectors or jurisdictions.

All of these mean that management actions become more 
effective, with less resource waste. It is important that 
we continue to invest in tools and processes that allow 
decision-makers to mainstream long-term, cumulative 
and global perspectives into policy and action.

Australians are increasingly moving online to connect, to 
deliver and access services, to obtain information, and 
to perform transactions such as shopping and working. 
Making data more accessible and usable, as exemplified 
in the SoE digital platform, can support decision-making 
tools for managers and policy-makers.

Better knowledge can also help to inform sector-specific 
questions of management and sustainability. For 
example, in the fisheries sector, national assessment 
and reporting of key Australian fish stocks is occurring 
through a collaboration across all government fisheries 
agencies. Additionally, a national strategy for research, 
development and extension for fisheries and aquaculture 
is in place under the broader National Primary Industries 
Research, Development and Extension Framework, which 
is a collaboration between Australian Government, state 
and territory agencies, and key research providers.

There have also been advances in powerful, cost-
effective methods to assess genetic diversity. These 
include improvements in genomic techniques that 
are useful for environmental studies. For instance, 
DNA barcoding methods have begun to be applied to 
natural history collections and to biological surveys. 
Australian researchers are now among the world leaders 
in cataloguing and interpreting soil microbial diversity 
using genetic methods (Bioplatforms Australia 2014). 
Whole-of-genome sequencing methods are being used 
across both terrestrial and marine environments, and are 

Box OVW4 Applied research supporting 
heritage management

A participatory approach to research in northern 
Australia supports Indigenous peoples’ strong cultural 
links to the environment.

Collaborating with Indigenous communities and 
ranger groups, researchers undertook 3 case studies 
to develop tools for improved management of land 
and sea Country. Partnering Indigenous ecological 
knowledge with scientific methods and facilitating 
access to specialist data were significant steps in 
monitoring and managing biodiversity in remote areas 
of northern Australia.

Building on the I-Tracker program undertaken by 
the North Australian Indigenous Land and Sea 
Management Alliance (NAILSMA), the Nyul Nyul 
Freshwater Research and Monitoring project developed 
data collection applications, and mapping and reporting 
capabilities using CyberTrackerTM software.

We manage our land and sea. We work with our 
Traditional Owners. We protect our cultural sites and 
heritage. We maintain our springs and coastline.—
Nyul Nyul Rangers

A partnership between the Nyul Nyul Rangers, 
NAILSMA, Griffith University and the University of 
Western Australia’s Waterways Education Program 
enabled the community to introduce the research team 
to their unique Kimberley region freshwater systems. 
Collaboration and sharing of knowledge resulted in a 
management plan that incorporates natural, cultural 
and social values, and recommends using both western 
science and traditional techniques for managing 
freshwater ecosystems (Dobbs et al. 2015).

This case study highlights the benefits of high-level 
public-sector funding, and the importance of applied 
research to traditional land and sea management for 
natural and cultural heritage places.
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communities in both. These methods are enabling 
chain-of-custody processes for fisheries and new ways to 
assess fisheries stocks.

During recent years, the Australian Government has 
invested significantly in applied research. NESP builds on 
its predecessors—the National Environmental Research 
Program, the Commonwealth Environmental Research 
Facilities program and the Australian Climate Change 
Science Programme. NESP will provide $145 million 
for environmental and climate research delivered 
through 6 research hubs and emerging priority projects 
(DoEE n.d.):

• clean air and urban landscapes

• earth systems and climate change

• marine biodiversity

• northern Australian environmental resources

• threatened species recovery 

• tropical water quality.

Future opportunities exist for NESP and other national 
environmental research programs to contribute to a 
broader range of environmental themes and places, 
particularly natural and cultural heritage.

Improved measures to account for 
ecosystem values

Ecosystem valuation that recognises the need for a resilient 
environment and the cost of degradation has the potential 
to become a valuable component of management.

Since 2011, there have been significant efforts at 
national and international levels to improve valuation 
of, and accounting for, ecosystems, and more broadly 
the environment—and to incorporate these values into 
national economic accounts and decision-making.

Having a clear understanding of the implications 
of economic growth for the environment and the 
contribution of different sectors of the economy to 
particular environmental problems enables better 
analysis of environmental policy and management 
practices. This understanding requires reliable and 
accurate ways of organising and presenting information 
that shows the links and interactions between the 
economy and the environment.

Environmental–economic accounts provide information 
and an improved understanding on a range of issues, 
including:

• patterns of consumption of natural resources by 
industries and households

• relationships between consumption of natural 
resources and gross value added by industry

• relationships between the value of natural resources 
and consumption

• patterns of depletion of natural resources and its 
effect on the environment (ABS 2016c).

At the international level, efforts to improve 
environmental accounting include:

• the System of Environmental–Economic Accounting 
(SEEA), developed under the auspices of the United 
Nations, which contains internationally agreed 
standard concepts, definitions, classifications, 
accounting rules and tables for producing comparable 
statistics on the environment and its relationship 
with the economy (UNSD 2016)

• the Economics of Ecosystems and Biodiversity global 
initiative, which has developed a structured approach 
to valuation that ‘helps decision-makers recognize 
the wide range of benefits provided by ecosystems 
and biodiversity, demonstrate their values in 
economic terms and, where appropriate, capture 
those values in decision-making’ (TEEB 2016)

• the World Bank–led Wealth Accounting and the 
Valuation of Ecosystem Services, a global partnership 
that aims to promote sustainable development by 
ensuring that natural resources are mainstreamed 
in development planning and national economic 
accounts (WAVES n.d.). Countries working in the 
partnership have been compiling accounts for 
natural resources such as forests, water and minerals, 
following SEEA, as well as experimental accounts for 
ecosystems such as watersheds and mangroves

• the Natural Capital Protocol, developed by the 
Natural Capital Coalition, which is a framework 
to help generate trusted, credible and actionable 
information to support better business decisions by 
including specific consideration of how the business 
interacts with natural capital (Natural Capital 
Coalition 2016).
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Golden-tailed gecko (Strophurus taenicauda) 
near Chinchilla, Queensland

Photo by Eric Vanderduys
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environmental–economic accounts and ecosystem accounts:

• The Australian Bureau of Statistics, both by itself and 
with partners, has produced environmental accounts 
since 1996. For example, the Water Account integrates 
data from different sources into a consolidated 
information set, making it possible to link physical 
data on water to economic data, such as in Australia’s 
National Accounts (ABS 2014). The Water Account 
has been used in a range of applications, including 
modelling the impact of increased water prices on 
water use by irrigators, and investigating the impact 
of various restrictions on water availability; it has also 
been used in the Bureau of Meteorology publication 
Water in Australia 2014–15 (BoM 2016).

• Victorian Experimental Ecosystem Accounts 
(Eigenraam et al. 2013) have been developed over the 
past 10 years to extend and apply market principles 
to the management of ecosystem assets. Models 
have been developed to represent the current levels 
of ecosystem flows and to predict the change in 
ecosystem flows resulting from changes in land 
use and management. This information, originally 
designed to assess the most effective management 
interventions, can also be used for the purposes of 
ecosystem accounting.

• The Wentworth Group of Concerned Scientists 
developed a model set of Australian Regional 
Environmental Accounts, which measure the 
condition of environmental assets in several natural 
resource management regions. The approach 
focuses on physical measures of the condition of 
environmental assets; it does not directly assess 
ecosystem services or flows (Sbrocchi et al. 2015).

As the development and testing of environmental–
economic accounting at national and subnational 
levels continue, this system is likely to provide more 
consistent and comparable information to support a 
better understanding of the links between natural capital 
and other parts of the economy, and the consequence 
of changes in natural capital on the flow of ecosystem 
services to society.

Innovation to further decouple the 
economy from environmental impact

A range of innovative approaches are being developed 
by individuals, businesses and communities that may 
lead to further decoupling of economic activity from 
environmental impact. For example, efforts to reduce 
food wastage in cities, recycling, step-changes in 
energy-efficient technologies and the growing use 
of digital technologies all suggest that Australia has 
the opportunity to develop innovative approaches 
to growing the economy as well as sustaining the 
environment.

Fortunately, Australia has strong academic and scientific 
research institutions, and a growing information, 
communication and technology sector.

Accelerating technological change and connectivity 
are providing significant opportunities and potential 
to reduce humanity’s impact on the environment and 
reliance on nonrenewable natural resources, while 
improving lifestyles, and stimulating innovation and 
green growth (EEA 2015). The pace of technological 
change, particularly in the fields of information, 
communication, nanotechnologies and biotechnologies, 
is unprecedented. Emerging new technologies, including 
cost-efficient renewable energy, mobile communication 
and big data, are facilitating collaborative and effective 
solutions.

Outlook under an ‘improved 
future’ scenario

An ‘improved future’ scenario for Australia’s 
environment would see innovation in policy, technical 
and associated management approaches to:

• halt and reverse the decline in the environment, and 
the ecological processes that maintain biodiversity 
and provide ecosystem services

• protect ecosystems and heritage values and, where 
necessary, repair environmental damage and restore 
ecological processes

• decrease the production of waste and emissions

• reduce overall dependence on nonrenewable resources.

The improved future scenario would be characterised by 
several factors.
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At the policy level

• An overaraching national policy that establishes 
a clear vision for the protection and sustainable 
management of Australia’s environment to the year 
2050, and is supported by:

 - specific action programs and policy to preserve 
and, where necessary, restore natural capital and 
our unique environments, taking into account the 
need to adapt to climate change 

 - complementary policy and strengthened legislative 
frameworks at the national, state and territory levels

 - efficient, collaborative and complementary planning 
and decision-making processes across all levels of 
government, with clear lines of accountability.

• Integrated management that takes all aspects of the 
environment into account (e.g. ensuring that impacts 
of land management practices are considered for 
water and marine realms).

• Effective strategies and mechanisms to address 
drivers and pressures, with stronger recognition of 
cumulative impacts.

• Forward-looking policies and associated management 
actions that proactively manage emerging risks, 
consistent with the precautionary principle, drawing on 
scenarios and futures thinking, integrated assessments 
and diverse knowledge perspectives (e.g. processes 
that allow rapid responses to incursions of invasive 
species and threats to threatened species).

• Strong collaboration and partnerships with business 
and nongovernment organisations to protect 
Australia’s natural capital, and promote healthy and 
resilient environments.

• Greater international and regional cooperation on 
environmental issues of shared concern.

At the information, data and research level

• National economic accounts that incorporate natural 
capital valuation, and consider how different policy 
and management approaches would change the value 
of natural capital.

• Use of ecological risk assessment methods, including 
a better understanding of cumulative impacts and 
ecological thresholds to identify, qualify and rank risks.

• An improved understanding of what determines 
resilience and how resilience can be protected or 
improved, along with adaptive capacity and the 
potential for transformational change.

• Long-term monitoring using standardised approaches, 
and prioritisation of what, when and how components 
of different ecosystems are monitored.

• Better coordination and sharing of monitoring data, 
cultural understanding, scientific best practice and 
management experience.

• Increased use of Indigenous capacity and knowledge, 
and citizen science to add to our knowledge base.

At the resourcing level

• Appropriate political support and institutional 
capacity.

• Coordination and collaboration between government, 
researchers, industry and the community.

• Systemic involvement of Indigenous Australians and 
the community in environmental management.

• New models of public, private and blended financing.

• A sophisticated impact investment market that has 
attracted new sources of private capital.

• Better and greater use of technology to drive change, 
and inform and implement decisions.

• Support for expansion of the knowledge base and 
decision-support tools.

To address pressures

• Clear climate change mitigation and adaptation plans 
to protect natural capital, economic infrastructure 
and heritage values.

• Effective plans, decision-making processes and 
collaborative action to address invasive species 
and diseases.

• Reduced pollution from domestic and industry 
sources, especially greenhouse gases, litter in the 
marine environment and air pollutants in urban areas.

• Declining demand for water for urban use as a result 
of changed consumer behaviour, greater efficiency 
of water use, and improved water storage and 
recycling facilities.
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• A comprehensive, adequate, representative, connected, 
well-resourced and well-managed conservation estate 
for both terrestrial and marine areas, which includes 
a mix of public, customary and privately conserved 
land, and is effectively monitored to guide future 
management and policy in an adaptive framework.

For the atmosphere: reduced greenhouse gas emissions 
that are on track to achieve net zero national emissions, 
including through production of energy from renewable 
sources, and ongoing improvements in energy 
production efficiency and consumption.

For the built environment: an increased proportion of 
high-quality, medium to high-density development in 
established urban areas, with access to green space and 
transport infrastructure.

For heritage: comprehensive identification of Australia’s 
natural, Indigenous and historic heritage places, and 
effective, integrated mechanisms to protect and manage 
heritage places in decision-making processes at all levels 
of government.

For biodiversity: a series of healthy, interconnected 
ecosystems across the country, protected from declines 
in condition, and policies to rebuild condition and 
resilience in targeted areas.

For land: consistent use of land-management practices 
that maintain, rebuild and restore ecological functioning 
and resilience.

For inland water: water resource access and 
management plans across all major inland water and 
groundwater basins that prioritise the sustainable 
allocation of water, and protect water quality and riparian 
ecosystems.

For coasts: effective adaptation strategies to address 
sea level rise.

For the marine environment: effective coordination 
of marine management across pressures, sectors and 
jurisdictions.

For the Antarctic environment: adequate resources to 
monitor and manage the impact of human activities in 
Antarctica.

Conclusion

Our natural environment makes human life possible, and 
our cultural environment helps define who we are. It is 
therefore essential that our population and economic 
growth are environmentally sustainable. The most 
positive outlook for our environment is one in which we 
get the balance right between:

• continuing to support and implement effective 
policies, programs and resources (e.g. community 
engagement and volunteering programs, IMOS, 
Australia’s Biodiversity Conservation Strategy 2010–
2030, the Great Barrier Reef Science Strategy, the 
Reef 2050 Sustainability Plan, NESP, the Terrestrial 
Ecosystem Research Network, the Australian Heritage 
Strategy, the National Reserve System, the National 
Representative System of Marine Protected Areas, 
Indigenous Protected Area programs)

• further developing, testing and, as appropriate, 
implementing innovative approaches and initiatives 
that are currently being developed (e.g. policies, 
technologies and management that are decoupling 
the economy from environmental harm, 
environmental–economic accounting and valuation, 
initiatives to reduce plastic pollution in coastal 
and marine environments, initiatives to reduce air 
pollutants in urban areas)

• developing and implementing new policies, 
processes, programs and tools in the medium 
to longer term, including the further integration 
of policies and management approaches across 
jurisdictions and sectors (e.g. green or blue economy 
approaches, development of a sophisticated impact 
investment market, regulatory reform to provide 
for rapid response to new incursions of potentially 
harmful invasive species and disease).
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Acronyms and abbreviations

Acronym or abbreviation Definition

CO2 carbon dioxide

CSIRO Commonwealth Scientific and Industrial Research Organisation

EPBC Act Environment Protection and Biodiversity Conservation Act 1999

IMOS Integrated Marine Observing System

NESP National Environmental Science Programme

NGO nongovernment organisation

SoE state of the environment
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state and trends, vii, x, xi, 22, 23, 25
see also urban areas

Bureau of Meteorology, 16, 46, 80
bushfires, 16, 20

C
cane toad (Rhinella marina), 17, 18
Capra hircus (goat), 17
Carassius auratus (goldfish), 18
carbon dioxide, 16, 22, 43, 62 see also greenhouse gas emissions
carbon sequestration, 28, 32, 34, 37
Caring for our Country program, 46
carp (Cyprinus carpio), 18
cats (Felis catus), 17–18, 20, 41, 44
CCAMLR (Commission for the Conservation of Antarctic Marine 

Living Resources), 49
Centroberyx affinis (redfish), 39
Centrostephanus rodgersii (sea urchin), 39
challenges

‘business as usual’ scenario, 72–73
to effective management, viii, xiii, 26, 53–58
see also management effectiveness; outlook

Christmas Island forest skink (Emoia nativitatis), 27
chytrid amphibian fungus (Batrachochytrium dendrobatidis), 19
citizen science, xii, 76, 81
Clean Energy Finance Corporation, 75
climate change, 81

interacting with other pressures, 21f, 22
international agreements, 50, 68
key pressure on environment, vii, x, 14, 16, 68
management effectiveness, 42–43, 50–52
observations and projections, 16, 22–23
planning tool, 48
resilience to, 62, 63, 66
risks posed by, 68
state and trends, 22–23
see also climate change impacts; extreme weather events; 

greenhouse gas emissions
Climate Change Authority, 50
climate change impacts, x, xii, 14, 16, 51f

Antarctic environment, 40
coasts, 36, 68, 72
global warming, 50, 52, 68
introduced plant species, 20
mitigation of/adaptation to, xiii, 52, 62, 70, 72, 81
native species, 20
outlook under ‘business as usual’ scenario, 70, 73

coal-seam gas industry, 32, 46, 58
coalmining, 32, 46, 58
CoastAdapt, 48
coastal habitats and species, 36–37
coastal waterways

invasive species, 20
pollution, xii, 20, 36

coasts
changes since 2011, 35–36
erosion, xii, 7f, 36, 68, 72
human litter, x, 36, 48, 49, 69, 72
impacts of climate change, 36, 68
management effectiveness, 48, 54
outlook under ‘business as usual’ scenario, 72
outlook under ‘improved future’ scenario, 83
pressures, vii, x, 35–36, 66, 68
resilience, 66
risks, 69
state and trends, xii, 22, 36–37
see also marine environment

collaboration and coordination, viii, xiii, 54, 56, 74, 82f
commercial fishing, vii, x, xii, 7f, 73

fishery closures, 37
management and research, 48, 49, 67
overfishing and recovery, 39
trawl fishing, xii, 37, 67

Commission for the Conservation of Antarctic Marine Living 
Resources (CCAMLR), 49
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Committee for Environmental Protection of the Antarctic Treaty, 49
common carp (Cyprinus carpio), 18
Commonwealth Fisheries Research Advisory Board, 58
Commonwealth Scientific and Industrial Research Organisation 

(CSIRO), 16, 34, 35
community engagement and participation, 25, 59, 61–62
conceptual framework for environment reporting, 3–4
conservation see biodiversity; Environment Protection and 

Biodiversity Conservation Act 1999; National Reserve System; 
protected areas

conservation covenants, xi, 30–31
Convention on Wetlands of International Importance, 48
coordination see collaboration and coordination
coral bleaching, xii, 21f, 25, 37, 61 see also reefs
Council of Australian Governments, 43, 54
Critical Infrastructure Resilience Strategy, 63
critically endangered species, 22, 27, 37 see also threatened species
crocodiles, xii, 35
CSIRO (Commonwealth Scientific and Industrial Research 

Organisation), 16, 34, 35
cultural services, 6
cumulative impacts of individual management decisions, 68
cumulative pressures, x, xiii, 20, 21f, 22

impact on resilience, 61, 64
management of, 56, 58

cyclones, xii, 36
Cyprinus carpio (common carp), 18

D
Dasyurus hallucatus (northern quoll), 18
data, xii, 54, 56

‘improved future’ scenario, 81
inadequacy of, viii, xiii, 26, 27, 45, 56, 76
information use, xii, 57f
knowledge base, xii, 76–78
on water resources, 46, 48
see also research; technology

decision-making see management effectiveness
Department of the Environment and Energy, 2, 8, 26, 34
digital platform for environment reporting, 2
disaster resilience see resilience
disasters see natural hazards
DNA barcoding methods, 77
drivers of environmental change

DPSIR framework, 3–4
economic activity, vii, 11–13
human-caused, 4
management of specific drivers, 49–53
natural drivers, 4
population growth, vii, 9–13

drought, 22, 28

E
eastern gambusia (Gambusia holbrooki), 18
eastern gemfish (Rexea solandri), 39
ecological resilience, defined, 63 see also resilience
ecologically sustainable development see sustainable development
economic activity, vii, 4

blue economy, 74
driver of environmental change, 11–13
environmental health and, 6–8
green economy, 74
international influences, 9, 74
socio-economic and environmental measures, 13f

Economics of Ecosystems and Biodiversity global initiative, 78
ecosystem processes, xiii, 16, 56
ecosystem services, 6, 23
ecosystem valuation, 78, 80
ecosystems

outlook under ‘business as usual’ scenario, 70, 72
resilience, 63–64, 66–67
see also habitat fragmentation and degradation

Eichhornia crassipes (water hyacinth), 18
El Niño events, 37
electricity, 23, 43, 50 see also energy consumption
Emissions Reduction Fund, 50 see also greenhouse gas emissions
Emoia nativitatis (Christmas Island forest skink), 27
endangered species, 22 see also threatened species
energy consumption

built environment, xi, 23
electricity demand and consumption, 23, 43, 50
relative decoupling of economic growth from, 12, 13

energy production, 11, 12, 22 see also oil and gas exploration and 
production; renewable energy

Enhancing Disaster Resilience in the Built Environment roadmap, 63
environment, defined, 1
Environment Protection and Biodiversity Conservation Act 1999, 1, 6, 54

key threatening processes, 19
offsets policy, 52–53
outcomes for marine species, 49
protection of coastal biodiversity, 48
recognition of role of Indigenous Australians, 59–60
threatened species list, xii, 22, 27
threats to listed species, 17
water trigger provisions for mining, 32
see also threatened species

environment reporting see state of the environment reporting
environmental accounting, 78, 80
environmental awareness see community engagement and 

participation
environmental change see climate change; drivers of 

environmental change; pressures affecting the environment
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x environmental data see data
environmental health (healthy environment), 6–8, 61
environmental management see management effectiveness
environmental policies see policy
environmental risks see risks
Eretmochelys imbricata (north Queensland hawksbill turtle), 39
erosion

coastal, xii, 7f, 36, 68, 72
soil, 7f, 16, 28, 34

exports, 11
extinctions, 14, 17, 18, 19, 22, 27

prevention efforts, 44, 45, 67
see also threatened species

extreme weather events, xii, 14, 16, 22, 36, 63, 70 see also climate 
change

F
farming see agriculture
feral cats, 17–18, 20, 41, 44
Feral Fish Scan, 53
feral pigs, 17
fertilisers, 30, 34, 68
financial investment see investment in sustainability
fire management in northern Australia, 20, 34 see also bushfires
fish

invasive species, 18, 53
lack of data on, 27
marine populations, 37, 39
threatened species, 37

Fisheries Research and Development Corporation, 48
fishing see commercial fishing; recreational fishing
fleshfooted shearwater (Puffinus carneipes), 39
floods, xii, 16, 22, 36
food exports, 11
food webs

Antarctic, 40, 41
coastal waterways, x, 36
marine, x, 36, 39, 51f, 66, 72

forestry, 7f, 29t, 30
foxes (Vulpes vulpes), 17–18
frameworks

for environment reporting, 3–4
for management and evaluation, 67
for primary industries RD&E, 48
see also management effectiveness

freshwater fish
invasive species, 18, 53
lack of data on, 27

fuel spills, 67
Fuel Standards Consultative Committee, 43
fungi, 27

G
Gambusia holbrooki (eastern gambusia), 18
gas extraction see oil and gas exploration and production
genetic diversity assessment techniques, xi, 77–78
Geoscience Australia, 35
global warming, 50, 52, 68 see also climate change
goats (Capra hircus), 17
goldfish (Carassius auratus), 18
grass communities, 20, 34
grazing, vii, x, 20, 22, 27
Great Artesian Basin, 64
Great Barrier Reef

damage and degradation, 25, 36, 37
EPBC Act protection, 48
Marine Park fisheries management, 67
monitoring, 25–26, 37
offsets policy, 52
Reef Trust, 45
science strategy, 49, 83
sustainability plan, 25–26, 83
World Heritage Area, 25, 36, 48
see also reefs

Green Army, 45
green economy, 74
green space benefits to human wellbeing, 25
greenfield development, 43
greenhouse gas emissions, 11, 13, 16, 17

abatement in northern Australia, 34
changes since 2011, 22, 23
management and reduction, 42–43, 50, 52, 68

greyfield development, 43
Griffith University, 77
gross domestic product (GDP), 11
gross value added (GVA), 13
groundwater

data, 46, 48
recovery of levels, 64
risks, 69
state and trends, xi, 35

H
habitat fragmentation and degradation, vii, x, 16–17, 20, 68

absence of national-scale metrics, 17
biodiversity state and trends, 27–28
coastal habitats and communities, 36–37, 66
effect on species resilience, 61
management effectiveness, 52–53
marine habitats and communities, 37, 39
outlook under ‘business as usual’ scenario, 70, 72
remnant vegetation, 16, 20, 28
restoration, 66
urban development, 44
see also biodiversity; land clearing
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Harper review of competition policy, 43
health, human see human health and wellbeing
Health in All Policies initiative (South Australia), 74
healthy environment, 6–8, 61
Healthy Waterways initiative, 74
heatwaves, 16, 22, 36, 70

marine heatwaves, 37, 39
see also extreme weather events

herbicide-resistant weed populations, 18
heritage

changes since 2011, 25
management effectiveness, 44, 54
National Heritage List, 25, 26, 44
outlook under ‘business as usual’ scenario, 73
outlook under ‘improved future’ scenario, 83
policy, 25–26
projects funded by Australian Government, 44, 45f
research supporting heritage management, 77
resilience, 63
risks, 69
state and trends, vii, x, xi, 22, 25–26
value to economy and wellbeing, 7f
World Heritage, 25, 36, 44
see also biodiversity; National Reserve System

historic sites see heritage
human behaviour change, 4, 12
human capital, 6
human health and wellbeing

air pollution effects, x, 23, 63
benefits of nature and biodiversity, 7f, 23, 25

human litter, x, 36, 48, 69
human pressure see population growth
humpback whale (Megaptera novaeangliae), 37, 45

I
IMOS (Integrated Marine Observing System), 56, 76, 83
impact investment, 75–76
Indigenous engagement and participation, 30, 44, 59–60, 62, 73, 

77, 81
Indigenous Protected Areas, xi, 22, 26, 28, 62, 83

conservation and management, 30, 44
extent of, 28, 31f
in National Reserve System, 32f

information gaps, viii, xiii, 26, 27, 45, 56, 76
information use, xii, 57f see also knowledge base
infrastructure planning and development, 43–44, 63 see also built 

environment
inland water

changes since 2011, 35, 56
invasive species, 18, 53
management effectiveness, 46, 48
outlook under ‘business as usual’ scenario, 72

inland water (continued)
outlook under ‘improved future’ scenario, 83
resilience, 62, 64
risks, 69
state and trends, xi, 35
water quality, xi, 35
see also Murray–Darling Basin

innovation, 80, 83 see also research
insects and pollination, 7f
Integrated Marine Observing System (IMOS), 56
Intergovernmental Agreement on Biosecurity, 46, 48
International Convention for the Prevention of Pollution from 

Ships (MARPOL), 48
International Union for Conservation of Nature, 25–26
introduced species

Antarctica, 41, 49
marine environment, 39
potential effects of climate change on introduced plants, 20, 68

invasive species, vii, x, 17–20, 68
animals, 17–18, 20
defined, 17
freshwater fish, 18, 53
management effectiveness, 53
pathogens, 18–20
plants, 18, 20
removal of, 40, 41, 49, 61
see also pest animals; weeds

invertebrates, 7f, 20, 27, 36, 39
investment in sustainability

under ‘improved future’ scenario, 81
insufficiency of, viii, xiii
opportunities, 75–76

K
Kakadu, NT, 25
kelp, 37, 39, 61
Kimberley region, WA, 18, 27, 37
knowledge base, xii, 76–78

‘improved future’ scenario, 81
information gaps, viii, xiii, 26, 27, 45, 56, 76
information use, xii, 57f
see also research; technology

L
land

agricultural see agricultural lands
changes since 2011, 28
Indigenous land, 28, 30, 59–60 see also Indigenous Protected 

Areas
management effectiveness, 46, 59–60
outlook under ‘business as usual’ scenario, 72–73
outlook under ‘improved future’ scenario, 83
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x land (continued)
protected see protected areas
resilience, 62, 64
risks, 69
state and trends, xi, 28–35

land clearing, 14, 16–17, 20, 27–28, 69
effect on soil carbon, 34
management effectiveness, 52–53
rates, xi, 17, 27, 52
see also habitat fragmentation and degradation

land use
areas of use, 29t
planning and management, 43–44
state and trends, 28

land-use change, vii, x, 11, 16–17
and ecosystem resilience, 64
since European settlement, 14, 16

Landcare program see National Landcare Programme
landscapes, value to economy and wellbeing, 7f
Laynhapuy Indigenous Protected Area, 30
leadership, 54, 56, 74, 82f
legislation, viii, xiii, 54 see also Environment Protection and 

Biodiversity Conservation Act 1999
liquid natural gas industry, 32
litter, x, 36, 48, 49, 69, 72

M
Macquarie Island, 40, 41, 49, 61
Madrid Protocol (Protocol on Environmental Protection to the 

Antarctic Treaty), 49
mammals

decline in northern Australia, 20, 27
extinctions, 16, 17, 18
prey, 18
threatened, 16, 17, 18, 44

management approaches under ‘business as usual’ scenario, 72–73
management effectiveness, vii, xii–xiii, 42

Antarctic environment, 49
atmosphere, 42–43
biodiversity, 44–45
built environment, 43–44
challenges, 53–58
climate change, 42–43, 50–52
coasts, 48
for cumulative impacts, 56, 58
cumulative impacts of individual management decisions, 68
DPSIR framework, 3–4
evaluation frameworks, 67
heritage, 44, 54
improvement opportunities, 58–60
information use, xii, 57f, 76–78
inland water, 46, 48
land, 46

management effectiveness (continued)
leadership, collaboration and coordination, xiii, 54, 56, 74, 82f
marine environment, 48–49, 54, 66–67
risks to, 68–69
scenario exercises, 62
specific drivers and pressures, 49–53
see also outlook; policy

mangroves, 36, 37
manufactured capital, 6
Maoricolpus roseus (New Zealand screw shell), 18
marine environment

biophysical and ecological processes, 39
changes since 2011, 37
debris, x, 36, 48, 49, 69, 72
invasive species, 18, 20
management effectiveness, 48–49, 54, 66–67
marine heatwaves, 37, 39
ocean services, 7f
offshore petroleum environmental management, vii, xii, 48–49
outlook under ‘business as usual’ scenario, 72
outlook under ‘improved future’ scenario, 83
pathogens, 20
pressures affecting, x, 66–67
resilience, 66–67
risks, 69
science plan, 48, 49, 74
sea level rise, xii, 22, 62, 83
sea surface temperature, xii, 16
state and trends, vii, x, xii, 22, 37, 39
value to economy and wellbeing, 7f
see also coastal habitats and species; coasts; oceans; reefs

Marine Estate Management Authority (NSW), 48
marine habitats and species

EPBC Act outcomes, 49
state and trends, 37, 39

marine mining, 49 see also oil and gas exploration and production
marine parks and reserves, 22, 25, 26, 37, 39, 66, 67 see also Great 

Barrier Reef
Marine Stewardship Council certification, 49, 59
maritime emergencies, 48
MARPOL (International Convention for the Prevention of Pollution 

from Ships), 48
McDonald Islands Toothfish Fishery, 49
Megaptera novaeangliae (humpback whale), 37, 45
Melomys rubicola (Bramble Cay melomys), 14, 27, 45
metal pollution, 20
mice, 41, 61
microplastics, xii, 36, 48, 69
migratory species, xii, 9, 27, 35, 36–37, 48, 64
mining industry, xi, 28

impacts of, 46, 58
marine mining, 49
minerals and energy exports, 11
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mining industry (continued)
state and trends, 32, 34
see also oil and gas exploration and production

Ministerial Forum on Vehicle Emissions, 43
monitoring, 56, 58, 81

Great Barrier Reef, 25–26, 37
inadequacy of, viii, xiii
tools, 76
see also data

Montreal Protocol on the control of ozone depleting substances, 52
Murray–Darling Basin

environmental watering, vii, 46, 64
management, xii, 64
water quality, xi, 35

Murray–Darling Basin Plan, vii, 42, 46, 62
Myrtaceae, 19–20
myrtle rust (Puccinia psidii), 19–20

N
NAILSMA (North Australian Indigenous Land and Sea Management 

Alliance), 77
nanoparticles, xii, 36
National Australian Built Environment Ratings System, 43
National Climate Change Adaptation Research Facility, 48
National Computational Infrastructure, 56
National Environment Protection Measure for Ambient Air Quality, 43
National Environment Protection Measures, 23
National Environmental Alert List, 18
National Environmental Research Program, 44, 54
National Environmental Science Programme (NESP), 44, 54, 78, 83

Marine Biodiversity Hub, 58
Northern Australia Environmental Resources Hub, 60

National eResearch Collaboration Tools and Resources, 56
National Groundwater Information System, 56
National Heritage List, 25, 26, 44
National Landcare Programme, 45, 46, 62
National Marine Science Plan, 48, 49, 74
National Offshore Petroleum Safety and Environmental 

Management Authority, vii, 48–49
National Plan for Maritime Environmental Emergencies, 48
National Primary Industries Research, Development and Extension 

Framework, 48
National Representative System of Marine Protected Areas, 22, 25, 

26, 39, 67, 83
National Reserve System, xi, 22, 25, 26, 28, 29–30, 32f, 83
National Water Initiative, 42, 46, 56
native species see biodiversity; Environment Protection and 

Biodiversity Conservation Act 1999; extinctions; threatened species
natural capital, 6, 78
natural hazards

deaths from, 16
funding for recovery, 45f
see also bushfires; cyclones; extreme weather events; floods; 

heatwaves; storms

nature benefits for humans, 7f, 23, 25 see also community 
engagement and participation

nature conservation see biodiversity; Environment Protection and 
Biodiversity Conservation Act 1999; National Reserve System; 
protected areas

nature conservation by the community see community 
engagement and participation; Indigenous engagement and 
participation

Neophoca cinerea (Australian sea lion), 39
NESP see National Environmental Science Programme
New Zealand screw shell (Maoricolpus roseus), 18
Ningaloo Coast, WA, 25, 37
El Niño events, 37
nitrogen dioxide, 23, 43 see also greenhouse gas emissions
North Australian Indigenous Land and Sea Management Alliance 

(NAILSMA), 77
North Marine Region, 67
north Queensland hawksbill turtle (Eretmochelys imbricata), 39
northern Australia

fire management, 34
heritage management, 77
invasive species, 18
Laynhapuy Indigenous Protected Area, 30
mammal declines, 20, 27
mangrove loss, 36

northern Pacific starfish (Asterias amurensis), 18
northern quoll (Dasyurus hallucatus), 18
Nyul Nyul Freshwater Research and Monitoring project, 77

O
oceans

acidification, 16, 22–23, 41, 62, 70
sea level rise, xii, 22, 62, 83
sea surface temperature, xii, 16
value to economy and wellbeing, 7f
warming, xii, 16, 22, 37, 39, 41
see also marine environment

oil and gas exploration and production
coal-seam gas, 32, 46
liquid natural gas, 32
offshore petroleum environmental management, vii, xii, 48–49
shale gas, 32, 34

Oryctolagus cuniculus (rabbit), 17, 18, 41, 61
outlook, xiii, 70, 83

‘business as usual’ scenario, 70, 72–73
DPSIR framework, 3–4
‘improved future’ scenario, 80–83
improving decisions and action, 76–78
improving environmental accounting, 78, 80
improving knowledge, 76
innovation to decouple economy from environmental impact, 80
integrated policy approaches, 73–74
resourcing investment in sustainability, 75–76
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x oysters, 20
ozone depleting substances, control of, xii, 40, 52
ozone layer, xii, 40, 41
ozone levels, 23, 41

P
Pacific oyster mortality syndrome, 20
Pacific region, 52, 74
parasitic infestations see pathogens
Paris Agreement on climate change, 50, 68
parrots, 19
particulate matter, 23, 51f, 63
pathogens, 18–20
penguins, 67
pest animals, 17–18, 20, 41, 44, 46, 53 see also invasive species
pesticides, 30, 68
Phytophthora cinnamomi (root-rot pathogen), 19
Plan for a cleaner environment, 26
plastic litter, x, 36, 69, 72

microplastics, xii, 36, 48, 69
polar regions see Antarctic environment; Arctic region
policy

achievements, vii, x, 50, 56
challenges and shortcomings, viii, xiii, 26, 50, 56, 58–59, 68–69
Great Barrier Reef protection, 25–26, 48, 49, 52, 83
‘improved future’ scenario, 81, 82f, 83
integrated policy approaches, 73–74, 81
on national heritage, 25–26
offsets, 52–53
policy responsibility, 8
water management, xii, 42, 46, 56, 58, 62, 64
see also collaboration and coordination; management effectiveness

pollination, 7f
pollutants, x, xii, 20, 23, 36, 48, 63, 66
population growth, vii, xi, 9–13, 17
population of Australia, 9, 11, 30
pressures affecting the environment, x, 14–20, 68

changes since 2011, vii
climate change a key pressure, 14, 16, 68
climate change exacerbates pressures, 51f
cumulative, x, xiii, 20, 21f, 22, 56, 58, 61, 64
DPSIR framework, 3–4
human pressure (population growth), x, 22
indicators, 13
interactions between, 20, 21f
invasive species, 17–20
land-use change, 16–17
management of specific pressures, 49–53
outlook under ‘business as usual’ scenario, 70, 72
outlook under ‘improved future’ scenario, 81–83
see also specific pressures: climate change; habitat 

fragmentation and degradation; invasive species; land-use 
change; population growth

primary productivity, 39
Productivity Commission, 43
productivity, primary and secondary, 39
protected areas, xi, 22, 25–26

marine areas, 22, 25, 26, 37, 39, 66, 67
National Reserve System, xi, 22, 25, 26, 28, 29–30, 32f, 83
outlook under ‘business as usual’ scenario, 73
outlook under ‘improved future’ scenario, 83
state and trends, 29–30
types and change since 2011, 31f
see also Indigenous Protected Areas

protected species see Environment Protection and Biodiversity 
Conservation Act 1999; threatened species

Protocol on Environmental Protection to the Antarctic Treaty 
(Madrid Protocol), 49

provisioning services, 6
psittacine circovirus, 19
public open space benefits, 25
Puccinia psidii (myrtle rust), 19–20
Puffinus carneipes (fleshfooted shearwater), 39

Q
quarantine see biosecurity
quolls, 18

R
rabbits (Oryctolagus cuniculus), 17, 18, 41, 61
rainfall, x, 16, 22, 68
Ramsar wetlands, 48
rats (Rattus spp.), 17, 18, 41, 61
recreational fishing, 7f, 39, 49, 73
red imported fire ant (Solenopsis invicta), 17
redfish (Centroberyx affinis), 39
Reef 2050 long-term sustainability plan, 25–26, 83
Reef Trust, 45 see also Great Barrier Reef
reefs, 61

changes in temperate reefs, 61
coral bleaching, xii, 21f, 25, 37, 61
cumulative pressures, 21f
loss of resilience, 64
monitoring, 76
value to economy and wellbeing, 7f
see also Great Barrier Reef

regulating services, 6
relative decoupling, 12, 13
remnant vegetation, 16, 20, 28 see also habitat fragmentation and 

degradation; land clearing
renewable energy, 12, 23, 43, 73, 80, 83 see also energy production
reporting see state of the environment reporting
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reptiles
crocodiles, xii, 35
skinks, 27
turtles, 30, 36, 39

research
applied research, 78
‘improved future’ scenario, 81
needs and plans, 48, 49, 58, 81
research infrastructure projects, 56
supporting heritage management, 77
see also data

reserves see Indigenous Protected Areas; marine parks and 
reserves; National Reserve System; protected areas

resilience, 3f, 81
Antarctic environment, 67
atmosphere, 62–63
biodiversity, 63–64
built environment, 63
to climate change, 62, 63, 66
coasts, 66
concepts and overview, 61–62
definition ambiguous in policies, 63
ecosystems, 63–64, 66–67
heritage, 63
inland water, 62, 64
land, 62, 64
marine environment, 66–67

resource allocation
insufficiency of, viii, xiii
new ways of investing in sustainability, 75–76
outlook under ‘improved future’ scenario, 81

resource extraction see mining industry
resource use see energy consumption; water consumption
responses to environmental issues and change see management 

effectiveness
Rexea solandri (eastern gemfish), 39
Rhinella marina (cane toad), 17, 18
risks, 3f, 68–69
rodents, 14, 17, 18, 41, 49, 61
root-rot pathogens, 19
rubbish (human litter), x, 36, 48, 49, 69, 72
run-off, 39, 69

S
sagittaria/arrowhead (Sagittaria platyphylla), 18
salinisation, 17, 28, 34, 35, 69
saltmarshes, xii, 35, 37, 66 see also wetlands
saltwater crocodiles, xii, 35
savanna burning, 34
scenario exercises, 62
scenarios (future) see outlook
Scott Reef, WA, 37
screw shells, 18

sea ice, 40, 41, 70 see also Antarctic environment
sea level rise, xii, 22, 62, 83
sea surface temperature, xii, 16 see also oceans
sea urchin (Centrostephanus rodgersii), 39
seabirds, 37, 39, 67, 72
seagrasses, 36, 37, 66
seals, 67, 72
seaweeds, 37, 39, 61
secondary productivity, 39
SEEA (System of Environmental–Economic Accounting), 78
Seringapatam Reef, WA, 37
Seriolella brama (blue warehou), 39
shale gas, 32, 34
sharks, 37, 39
shellfish, 35, 37, 66
shipping, xii, 11, 36
shorebirds, xii, 27, 35, 36, 37, 64
skinks, 27
Smart Cities Plan, 43
snowfall value to economy and wellbeing, 7f
Social Impact Investment Policy (NSW), 75–76
social licence to operate (SLO), 59
socio-economic and environmental measures, 13
soil carbon, 34
soil mapping, 35
soils

acidity, 28, 34
biology, 64, 77
erosion, 7f, 16, 28, 34
healthy soil value to economy, 7f
salinity, 28, 34, 35
state and trends, 34–35

solar energy see renewable energy
solar panels, 23
Solenopsis invicta (red imported fire ants), 17
South-east Marine Region, xii, 16, 37, 39
South-west Marine Region, 16
Southern Ocean, 41, 70
starfish, 18, 67
state and trends of the environment (overview), vii–viii, x–xii 

see also state and trends under specific environments and topics
state of the environment reporting

assessment summaries for thematic reports, 4–5
background, 1
changes and innovations, 1–2
currency, 2
framework, 3–4
independent nature of, 2

storms, xii, 16 see also extreme weather events
supporting services, 6
surface air temperature, x, 16, 22, 40, 62
Sus scrofa (feral pig), 17
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x sustainable development, 6, 12, 48
investment, 75–76, 81
UN agenda, 6, 8, 73–74
see also outlook

System of Environmental–Economic Accounting (SEEA), 78

T
Tasmanian Wilderness, 25
technology, xi, xii, 52, 80, 81 see also knowledge base; research
Temperate East Marine Region, xii, 37
temperatures

changes, 16
heatwaves, 16, 22, 36, 37, 39, 70
hottest year, 22
ocean warming, xii, 16, 22, 37, 39, 41
sea surface temperatures, xii, 16
surface air temperature, x, 16, 22, 40, 62

Terrestrial Ecosystem Research Network, 35, 83
terrestrial habitats

resilience, 64
state and trends, 27–28
see also habitat fragmentation and degradation; land

threatened ecological communities, 27, 29, 37
threatened species

coastal species, xii, 36–37
habitat loss and fragmentation, 16
invasive animal threats to, 17–18
management effectiveness, 44–45, 49
marine species, xii, 49
numbers listed, 22, 27
recovery plans, 45, 49, 56
see also critically endangered species; Environment Protection 

and Biodiversity Conservation Act 1999
Threatened Species Strategy, 44
tipping points, 61, 68–69
tourism, 7f
trade, 9, 11
traffic volumes, xi, 23
trawl fishing, xii, 37, 67
turbidity, 39
turtles, 30, 36, 39

U
United Nations

2030 Agenda for Sustainable Development, 6, 8, 73–74
Environment Programme, 6, 8

University of Sydney, 35
University of Western Australia Waterways Education Program, 77
urban areas

air quality, 23, 43, 72
amenity, xi, 23, 25
biodiversity conservation, 23, 69
development, 43

urban areas (continued)
green space and human wellbeing, 25
outlook under ‘business as usual’ scenario, 72
outlook under ‘improved future’ scenario, 81, 83
plans and planning, 43–44
population growth, 9, 11
state and trends, 22, 23
traffic volumes, xi, 23
see also built environment

V
Vegetation Management Act 1999 (Queensland), 17
vegetation removal see land clearing
vehicle emissions, 23, 43, 72
Victorian Experimental Ecosystem Accounts, 80
viral diseases see pathogens
vulnerable species, 27, 37, 67 see also threatened species
Vulpes vulpes (fox), 17–18

W
waste production, 13, 13f
Water Account, 46, 80
water column turbidity (cloudiness), 39
water consumption, 13f, 23

outlook under ‘business as usual’ scenario, 72
relative decoupling of economic growth from, 12
trends, 35

water hyacinth (Eichhornia crassipes), 18
water information, 46, 48
water management and policy, xii, 42, 46, 56, 58, 64 see also 

Murray–Darling Basin Plan
water quality, xi, 23, 35, 39
water storage, 35
water temperatures see oceans; sea surface temperature
Wealth Accounting and the Valuation of Ecosystem Services, 78
weather see extreme weather events
weeds, 18, 46, 53 see also invasive species
Weeds of National Significance, 18
Wentworth Group of Concerned Scientists, 80
West Arnhem Land Fire Abatement Project, 34
Wet Tropics of Queensland, 25
wetlands, 30, 42, 48, 64 see also saltmarshes
whales, 37, 45, 67, 72
Working on Country program, 44, 60
World Bank, 78
World Heritage Areas, 25, 36
World Heritage Centre, 25–26
World Heritage List, 25, 44

Y
yellow crazy ant (Anoplolepis gracilipes), 17
Yirralka Rangers, 30



Australia state of the environment 2016 (SoE 2016) is an independent national assessment of the state of the Australian 
environment. It includes 9 thematic reports on atmosphere, built environment, heritage, biodiversity, land, inland 
water, coasts, marine environment and Antarctic environment. It also includes a synopsis of the detailed theme 
assessments (Overview), highlighting what they mean for the outlook for the Australian environment; a report on the 
drivers of change in the Australian environment (Drivers); and a report detailing the approach to SoE 2016 (Approach). 

All SoE 2016 material is available at soe.environment.gov.au as highly searchable digital content provided under a 
Creative Commons licence with downloadable open-access data. 
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