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People and the Environment

1.1 Population, transport and noise
At June 2011, the population of New South Wales had reached
approximately 7.21 million with an average annual growth rate of
1.1% since June 2006. For most of the last decade the use of public
transport has grown faster on average than the population and much
faster than private travel. Noise pollution is the second most common
type of complaint call received by Environment Line.
The state’s population is forecast to grow to 9.1 million by 2031, with most living in urban
areas. Long-term strategies are designed to plan for the expected increases in population
in a way that maximises the environmental, social and economic sustainability of NSW.
Commuter trips represent about one-in-six of all journeys in Sydney on weekdays.
During 2009–10, almost 25% of trips to and from work across Sydney were on public
transport, the highest proportion of any Australian capital city. The use of public transport
for commuter trips to and from the Sydney CBD during peak hours stood at over 76%.
The use of motor vehicles for people movements has been relatively stable since NSW State
of the Environment 2009. On an average weekday, around 25% of vehicle driver trips are short:
two kilometres or less.
The number of noise incident reports to Environment Line increased by nearly 40% between
2007–08 and 2010–11, while calls requesting information about noise issues fell 21%.

NSW indicators
Indicator and status

Trend

Information availability

Increasing



Vehicle kilometres travelled (total and per person)

Stable



Mode of transport to work (GMR key centres)

Stable



Public transport use (overall and trips)

Notes: Terms and symbols used above are defined in About SoE 2012 at the front of the report.

Introduction
Demands for housing, transport, employment
and infrastructure for waste disposal all increase
as population grows, along with the use of water
and energy. Population growth can also increase
fragmentation of fragile ecosystems, especially where
per capita consumption is on the rise (see People and
the Environment 1.7).
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Transport involves the movement of people and
freight. It provides access to jobs, education, markets,
leisure and other services, and thus plays a key role
in the economy. However, travel has environmental
impacts as it consumes significant amounts of
non-renewable resources, especially fossil fuels,
produces greenhouse gas emissions, and generates air
pollution that has impacts on human health and the
environment. Runoff from roads affects water quality,
while the construction of roads in bushland areas can
have an impact on biodiversity where it fragments
natural ecosystems.

1.1
Unwanted sound, noise defined as offensive, and noise
that unreasonably intrudes on daily activities can have
a major impact on general urban amenity and is more
likely to be an issue in more densely populated areas.

Status and trends
Population
Population distribution and
residential density
The preliminary estimated resident population of
NSW in June 2011 was 7.21 million, representing just
under a third of the total Australian population of
22.32 million (ABS 2012). In recent years, population
growth in NSW has picked up from the relatively
low growth rates of the early 2000s. NSW grew by
395,400 people between 2006 and 2011, an average
annual rate of 1.1%. This was below the growth
rate for Australia as a whole of 1.5%. Changes in
population growth are affected by fluctuations in

fertility rates and the cyclical nature of net migration
(both interstate and overseas migration). As Map 1.1
shows, NSW population growth is not evenly
distributed with most centred on Sydney and this has
regional implications for the environmental impacts
of ongoing population increases.
In the early 2000s, net migration contributed less
to overall population growth in NSW than natural
increase (the excess of births over deaths) (Figure 1.1).
More recently, the share of net migration has risen
due to significant increases in the levels of overseas
migration and a reduction in losses from interstate
migration (DoP 2008a; ABS 2011b). Natural increase has
been a consistent underlying factor behind Sydney’s
growth since the 1970s. In 2009–10, it reached 46,311,
the highest level in 20 years.
The demographic drivers for population change
differ between Sydney and other regions in NSW.
For example, Sydney is the main destination for
international migrants, while coastal areas attract
internal migrants from elsewhere in NSW and Australia,
particularly retirees and those close to retirement.

Map 1.1: Regional variations in population change in NSW, 2010–11

1.1 | Population, transport and noise
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Demographic change and household
and family structure

Overall population gains from overseas migration
and losses through interstate migration are
long‑established migration trends for NSW. Assuming
that such patterns continue in the future, the state’s
population is projected to increase to over 9 million
by 2031, with 60% of this growth due to natural
increase (births minus deaths) and the remainder
to migration (DoP 2008a).

The age distribution of the NSW population is shifting
as a result of past changes in the fertility rate and
increasing life expectancy, mirroring trends in other
developed countries. This leads to an increase in both
the number and proportion of the population in the
older age groups, 65 years and over. The population
pyramids in Figure 1.2 show the state’s ageing
population as well as the growth that has occurred
in all age groups since the 1990s. Just as population
growth is unevenly distributed across the state, so too
is ageing. Rural and regional areas have much older
age structures, often exacerbated by the movement
of young people elsewhere.

The regional variation in annual population growth
is highlighted in Table 1.1, which shows historical
growth across four major regions of the state.
The Greater Metropolitan Region (GMR1) encompasses
only 2.2% of the total NSW landmass but has 75%
of its population. This concentration of population
in Sydney is expected to continue into the future.
The population of the Sydney Statistical Division
is projected to grow from 4.3 million in 2010 to
5.6 million in 2031 and the GMR1 population from
5.3 to 6.7 million over the same period. Growth
rates in the coastal regions outside the GMR1 have
declined over time while population growth in inland
NSW remains at particularly low levels. Some inland
regions, such as the Murrumbidgee, Murray and
Central West, are expected to experience population
growth to 2031, but others, including Northern and
North-Western regions, are expected to experience
population decline (DoP 2008a).

One effect of the ageing population in NSW is
changes in household composition with older people
more likely to live alone or with only one other person.
This has implications for the environmental impacts
caused by the need for more housing and flow‑on
effects from demand for housing materials and
increases in energy and water consumption per capita
(see People and the Environment 1.4 and People
and the Environment 1.5). Preferences for different
household types vary considerably by age and thus
the different age profiles across the state will influence
demand for housing type and size (ABS 2005a;
ABS 2005b).

Figure 1.1: Natural increase and net migration in NSW, 1971–72 to 2010–11
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Source: ABS 2011b
Notes: In some years shown on the graph, natural increase is below net migration and is indicated by a line across the relevant net
migration bars.
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1.1
Table 1.1: Average annual population increase and growth rates in NSW regions, 1981–2011
Average annual population increase (growth rate)

Regions

1981–86

1986–91

1991–96

1996–2001

2001–06

2006–11

Sydney Statistical
Division

38,400
(1.1%)

40,300
(1.1%)

41,700
(1.1%)

49,400
(1.2%)

30,700
(0.7%)

64,785
(1.5%)

Greater Metropolitan
Region (GMR1)

41,400
(1.0%)

48,200
(1.1%)

47,500
(1.1%)

58,000
(1.2%)

37,400
(0.8%)

71,307
(1.4%)

Coastal regions
outside GMR1

14,100
(3.2%)

17,800
(3.4%)

11,900
(2.0%)

10,400
(1.6%)

8,200
(1.2%)

4,498
(0.6%)

Inland

3,800
(0.4%)

7,500
(0.8%)

1,700
(0.2%)

5,700
(0.6%)

2,500
(0.3%)

2,940
(0.3%)

59,300
(1.1%)

73,400
(1.3%)

61,200
(1.0%)

74,100
(1.2%)

48,200
(0.7%)

79,076
(1.1%)

New South Wales

Source: ABS 2006; ABS 2012
Notes: ‘GMR1’ comprises all statistical local areas (SLAs)/local government areas (LGAs) in the Sydney Statistical Division (SD),
Newcastle Statistical Subdivision (SSD) and Wollongong SSD.
‘Coastal regions outside GMR1’ comprises all SLAs/LGAs in the Richmond–Tweed SD, Mid-North Coast SD and
the following LGAs: Great Lakes, Shoalhaven, Eurobodalla and Bega Valley.
‘Inland’ comprises all SLAs/LGAs not included in either the GMR1 or coastal regions outside GMR1.

Transport

Age group

Figure 1.2: Age-sex structure of the
NSW population, 1996 and 2011

Travel patterns in Sydney
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20–24
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The various forms of transport, such as air, car, train,
bus, ferry, tram, bicycle and walking, are called ‘modes’.
In 2009–10, Sydney residents made 16.2 million trips
each weekday across all modes. This was a slight
decrease from the peak of 16.3 million trips in the
previous two years. From 1999–2000 to 2009–10,
total distance travelled on weekdays on all modes
increased by an annual average of 0.7% and annual
average vehicle kilometres travelled (VKT) grew by
0.6% (Figure 1.3). In contrast, over the same period,
total public transport passenger kilometres travelled
grew at nearly double the annual average rate of VKT
at 1.1% per year (BTS 2011).

300,000

150,000

0

150,000

Males
1996

Source: ABS 2011c

300,000

Females
2011

In 2009–10, Sydney residents travelled a total of
133.6 million kilometres on an average weekday.
After a period of growth from 2005 to 2006 (the
strongest in a decade), kilometres travelled was
relatively static (and even declined) between 2007–08
and 2009–10, as did VKT (Figure 1.3). Growth in both
these measures is below the 11-year trend. The
distance travelled on public transport also stopped
increasing between 2007–08 and 2009–10, due to a
decline in distance travelled by train, offset slightly by
a slight growth in distance travelled by bus (BTS 2011).

1.1 | Population, transport and noise
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Despite a modest easing in growth around 2005–06
and 2006–07, private vehicle ownership has increased
overall since 1999–2000, generally in line with rising
gross state product. Both measures grew by 25%
over the 11-year period. The number of vehicles per
household has continued to rise and now exceeds
1.5 on average.

Trains also tend to be used for longer trips, with these
trips in Sydney accounting for a larger percentage
of total distance (12% for 2009–10) than total trips
by all modes (5.3%). However, compared with two
years earlier, a greater number of shorter train trips
were being taken (BTS 2011, p.24). Walking trips, not
surprisingly, comprised a much smaller proportion
of distance travelled (2%) compared with their
18.5% share of total trips in 2009–10 (BTS 2011).

How people travel: The majority of people and
freight movements across NSW are by road. The
number of trips taken on the various modes of
transport on an average weekday in Sydney has
trended upwards since 1999–2000, with the notable
exception of those by vehicle drivers. Between
1999–2000 and 2009–10, the number of train trips
grew while bus trips fell: the percentage of trips taken
on buses dropped from 6.2% of all trips to 5.8% in
2009–10, while train trips increased from 4.9% to 5.3%
(BTS 2011). Walking as a form of ‘transport’ in Sydney
now represents over 18% of average weekday trips.

Why people travel: Since 1999–2000, the number
of trips for recreational purposes has exceeded
20% of all weekday journeys across Sydney (BTS 2011).
Commuter trips to and from work showed consistently
strong growth between 1999–2000 and 2009–10,
expanding by an average of 1.16% annually to
now equal the number of shopping trips taken
on weekdays: both 15.9%. However trips to and
from work contribute the highest share of distance
travelled, increasing in 2009–10 to over 28%, followed
by recreational trips (20.1%). Commuting trips to and
from work have accounted for over one-quarter
of total kilometres travelled in each year since
1999–2000 (BTS 2011).

While the number of trips in Sydney has been
growing, the proportion of trips using private vehicles
peaked in 2004–05 and is now the lowest it has been
in 11 years. The proportion of vehicle-based passenger
trips remained at 21–22% over the period to 2009–10.
The 47% of total trips made by drivers in 2009–10
accounted for 59% of the total distance travelled
on an average weekday (BTS 2011).

Figure 1.3: Trends in travel by Sydney residents on an average weekday, compared with key
NSW statistics, 1999–2000 to 2009–10
1.26

Relative magnitude (1999–2000 =1)

1.24
1.22
1.20
1.18
1.16
1.14
1.12
1.10
1.08
1.06
1.04
1.02

Population

Gross state product

Number of private vehicles

Kilometres travelled (total)

Number of trips

2009–10

2008–09

2007–08

2006–07

2005–06

2004–05

2003–04

2002–03

2001–02

2000–01

0.98

1999–00

1.00

VKT

Source: BTS 2011
Notes: Year estimates are based on three years of pooled data. For example, the 2009–10 estimate uses data collected from
July 2007 to June 2010 weighted to the ‘Estimated Resident Population’ issued by the Australian Bureau of Statistics
for June 2009.
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1.1
In 2009–10, as in previous years, private vehicles
continued to be the most frequently used mode for
all trips in Sydney (BTS 2011). Car use was highest for
‘serve-passenger’ trips (those where a passenger is
dropped off, picked up or transported), accounting
for 88.2% of them, followed by work-related trips
(86.1%) (Figure 1.4). For commutes to work, car use
was also sizeable at just over two-thirds of all trips,
while public transport patronage (train and bus)
was also high (with nearly one-quarter). Compared
with other purposes, private vehicle use was lowest
(53.8%) and public transport use highest (24.5%) for
educational trips. The share of ‘other modes’ (mainly
walking) is largest for recreational and shopping trips
(both around 30%).

In Sydney, an average of 75% of the population can
access the city or a major centre within 30 minutes
by public transport, although this varies across
subregions (NSW Government 2009). Around 25% of
vehicle driver trips on an average day are less than two
kilometres in length, which provides opportunities
for the further development of transport options to
reduce private vehicle use.

Some changes in transport choice are evident
between 1999–2000 and 2009–10 (Figure 1.4).
During this time, the proportion of public transport
use grew for commuting to work and work-related
trips, while all other purposes had a declining share
of public transport. Commuting by public transport
increased 3.4%, while by car it decreased 4.4%. Car use
for recreational purposes was also down. Compared
with 1999–2000, the greatest increase in car use
in 2009–10 was for educational and childcare trips
(up 5.5%). These trends are the same as those reported
in SoE 2009 (DECCW 2009a), but less pronounced.

In 2009–10, public transport was used for just over
three-quarters of commuter trips to and from
the Sydney CBD during peak hours (Figure 1.5).
This represents a small decline from the peak of 77%
in 2007–08. In 2009–10, 23.9% of residents across the
Sydney metropolitan region used public transport
(train, bus and ferry) to commute to and from work,
again a small decline from the peak of 2007–08
(BTS 2011).
Across the main centres in Sydney, and the Newcastle
and Wollongong CBDs, the only area where public
transport has recently improved its share of peak hour
commuter trips is to Liverpool city centre (Figure 1.5).

Figure 1.4: Percentage of trips by purpose and mode on an average weekday, Sydney,
1999–2000 and 2009–10
23.0%

22.4%

27.7%

11.3%

8.8%

9.7%

21.8%

28.9%

22.4%

33.1%

4.2%

1.6%

19.9%

10.3%
1.4%

23.3%
6.6%

8.0%
6.4%

28.8%

60

24.5%

7.0%

64.0%

69.5%

61.7%

88.2%

Serve
passenger

9.4%

70

5.2%

50

72.3%

88.2%

48.3%

65.1%

68.2%

65.9%

87.1%

67.9%

86.1%

53.8%

Education/
childcare

Shopping

Personal
business

Recreational

Serve
passenger

Commute

Work-related

Education/
childcare

30

Work-related

40

Commute

Percentage of trips

28.2%

Recreational

80

8.1%
3.6%

Personal
business

7.8%

90

Shopping

100

20
10
0

1999–2000
Private vehicle

2009–10
Public transport

Other modes
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Notes: Year estimates are based on three years of pooled data. For example, the 2009–10 estimate uses data collected from
July 2007 to June 2010 weighted to the ‘Estimated Resident Population’ issued by the Australian Bureau of Statistics
for June 2009.
‘Other modes’ is predominantly walking, cycling and taxis.
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Figure 1.5: Proportion of journeys to work by public transport to various CBDs
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Targets for 2015–16 (revised)

Source: BTS 2011
Notes: Year estimates for Sydney CBD are based on three years of pooled data. For example, the 2009–10 estimate uses data
collected from July 2007 to June 2010 weighted to the ‘Estimated Resident Population’ issued by the Australian Bureau
of Statistics for June 2009. Other centres are based on five-year datasets.
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1.1
Figure 1.7: Domestic freight transport by
mode in NSW, 1990–91 to 2008–09
75

60

45

Road

Rail

Shipping

Aviation

2008–09

2005–06

2002–03

no data

1999–00

1996–97

NSW domestic freight in 2008–09 amounted to
73.2 billion tonne-kilometres with a growth rate
since 1994–95 of about 2.1% per year. Road transport
continues to dominate the freight task, with 58%
of domestic freight carried by road (up from 56%
in 2006–07). In the same year, rail transport’s share
reached its highest level since 2000–01, but shipping
declined to its lowest in nearly 20 years (Figure 1.7).
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Public transport patronage: Public transport
patronage tends to track population growth with
peaks and troughs mostly reflecting those of the
economic cycle. This relationship has remained
relatively stable from 1980–81 to 2010–11 (Figure 1.6).
The combined patronage of the Government bus
services (Sydney Buses), private bus operators, and the
Liverpool–Parramatta Transitway amounts to more
than 200 million passenger trips annually in the Sydney
metropolitan region (excluding the School Student
Transport Scheme). During 2010–11, patronage on
the CityRail network (which is bounded by Dungog,
Scone, Lithgow, Goulburn and Bomaderry) grew 1.8%
to more than 294 million passenger journeys. Sydney
Ferries operates close to 170,000 services each year,
transporting more than 14.5 million people across
Sydney Harbour and the Parramatta River.

Pipelines

Source: CTEE & APC 2011, Table 6-3
Notes: Includes interstate freight movements, but not
international freight movements.
Data for 2008–09 is estimated.
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Figure 1.6: Patronage of Sydney Buses and CityRail, 1980–81 to 2010–11

Estimated residential population (Sydney Statistical Div.)

Source: ABS 2012; BTS 2012; BTS data 2012; STA Annual Reports; RailCorp Annual Reports
Notes: Sydney Buses data covers the bus contract regions of northern Sydney, the northern beaches, eastern suburbs and inner
western Sydney. Data includes private bus services on the Liverpool–Parramatta Transitway from February 2004, as well as
those private services in the west and north-west taken over by the Government since mid-2007. Sydney Buses provides
approximately 62% of all bus trips in the Sydney Statistical Division on an average weekday (T&I 2009).
The exceptional peak in rail patronage occurred during the 2000 Olympics.
Measurement of CityRail patronage underwent a major review in 2010–11. The revised measure covering 2005–06 to
2010–11 more accurately estimates patronage and improves the consistency of the figures with other rail data such as
station gate counts.
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Map 1.2: Sydney freight growth, heavy commercial vehicle trips, average weekday,
2010–11 to 2020–21

Forecast economic growth in NSW is expected to see
the state’s road freight movements reach 40.4 million
tonnes per year by 2018–19 (an expansion of 16.4%
over 10 years). The overall road freight task is projected
to increase even more over this period to 50.6 billion
tonne-kilometres per year (up 20.6% over 10 years)
because of an increase in the average length of trip
taken (CTEE & APC 2011).
For Sydney, trips by light commercial vehicles, such
as delivery vans, are predicted to increase by about
14% between 2010–11 and 2020–21 (similar to the
expected rate of population growth), while rigid and
articulated heavy vehicle movements are forecast to
grow by about 30% (Map 1.2) (BTS 2010).
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Noise
The level of annoyance or discomfort caused by noise
depends on the type, timing, duration, frequency
and other characteristics of the noise. Noise pollution
can affect people’s quality of life and health and
should be minimised as far as possible by good
planning and pollution control. Evidence from largescale epidemiological studies links the population’s
exposure to environmental noise with adverse health
effects (WHO 2011). However, not enough baseline
data is available to establish acceptable benchmarks
to gauge whether noise levels are changing with
increasing urbanisation and industrial development.

1.1
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In 2010–11, Environment Line also received
3687 requests for information about noise issues,
which accounted for 9.5% of all environmental
inquiries received. This compared with 4686 or 11%
of requests for information in 2007–08.

1,800

2006–07

Figure 1.8 shows the number of calls made about
non-vehicle related noise to Environment Line since
2002–03. These calls represent only a fraction of
total complaints about noise, as most complaints are
directed to councils, police and other agencies that are
also responsible for dealing with noise issues in NSW.
The number of noise incident reports to Environment
Line has varied over the years but is now at its highest
level in the period shown.

Figure 1.8: Non-vehicle noise incident
reports to Environment Line, 2002–03
to 2010–11

2004–05

Noise pollution is the second most common type
of complaint call received by the NSW Office of
Environment and Heritage Environment Line (DPC
2011, p.222). In 2010–11, Environment Line received
2635 noise incident reports (or complaints). Noise from
scheduled premises was the most common complaint
(46% or 1210 incident reports), followed by noisy
vehicles (39% or 1035 incident reports) and noise from
non-scheduled premises (15% or 390 incident reports).

NSW Police record all calls received by their
Computerised Incident Dispatch System (Table 1.2).
Reports about alarms have declined by 63% since
2008–09, perhaps partly due to vehicle immobilisers
replacing vehicle alarms as the preferred technology
to prevent vehicle theft. Another factor may be
the police practice to no longer respond to callouts in connection with alarms unless they receive
confirmation that a crime has occurred.

2002–03

Reports to Environment Line

Noise complaints to NSW Police

Incident calls

Complaints about noise are managed by a number
of organisations but are mainly dealt with by local
councils, the Environment Protection Authority, NSW
Police and Roads and Maritime Services. The incident
reports received are not considered to be an accurate
indicator of the extent of noise pollution and typically
understate it. As a result, the data on complaints
received by Environment Line below is indicative only.

Source: DECC 2007a, Appendix 13; DECC 2008, Appendix 13;
DPC 2011, p.222

Table 1.2: Noise and alarm incidents attended by NSW Police, 2008–09 to 2010–11
Type of incident
Noise complaint

2008–09

2009–10

2010–11

106,243

106,236

100,889

Noise complaint attended

8,595 (8.1%)

8,636 (8.1%)

7,801 (7.7%)

Alarm (vehicle or building)

33,434

13,672

12,367

5,907 (17.7%)

2,149 (15.7%)

1,661 (13.4%)

6,796

6,733

5,924

473 (7%)

554 (8.2%)

551 (9.3%)

Alarm attended
Noise abatement direction issued
Legal action arising from noise abatement direction
Source: NSW Police data 2011
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Pressures

Responses

A range of measures is required to deal with the
complex pressures arising from population growth
and short-term tourists visiting NSW. Long-term
planning strategies by government are designed to
mitigate the negative impacts of growth and visitation.
Further pressures resulting from population growth,
such as water and energy consumption, and waste
disposal are discussed in People and the Environment
1.3, People and the Environment 1.4 and People and
the Environment 1.5.

Established responses

Transport pressures that affect the environment
include:

Coordinated and consistent planning at state, regional
and local levels for population growth, infrastructure
and services is a priority for the NSW Government.
NSW 2021: A plan to make NSW number one (NSW
Government 2011), the Government’s 10-year plan
for NSW, has identified five areas in which to advance
integrated land-use and transport planning:

• the distance people travel to their place of work

• Goal 7 – ‘Reduce travel times’
• Goal 8 – ‘Grow patronage on public transport by

• mode of transport used or the number of travellers

• Goal 9 – ‘Improve customer experience with

• transport technology and fuel efficiency
• fuel prices
• the availability and quality of public transport

• Goal 19 – ‘Invest in critical infrastructure’
• Goal 20 – ‘Build liveable centres’.

or essential facilities

using a transport option

and pedestrian and cycling facilities.

These pressures influence the amount of fuel
consumed and the volume of emissions created
(see Atmosphere 2.1), noise pollution, and other
impacts which directly affect the environment.
Transport noise, especially from road traffic, affects
a significant portion of the community as well as
the environment. Questions about the impact of
road traffic noise on human health were included
in the 2009 NSW Health Survey, an ongoing
telephone survey of NSW residents that monitors
the self‑reported health of the population. A total
of 10,719 interviews with adults in rural and urban
locations revealed that 45.8% of respondents
considered they were exposed to road traffic noise.
However, 66.8% indicated no disturbance from this
exposure (Centre for Epidemiology & Research 2010).
Aircraft noise is also a significant issue for some
sections of the community. Sydney Airport is
Australia’s busiest, accounting for 42% of the country’s
international aircraft movements and 22% of domestic
passenger movements in 2010–11.
Other pressures contributing to increased noise
pollution include:

• population growth and expanding urbanisation
• industrial development in former rural areas
• the growth in use of mechanised
labour‑saving devices.
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making it a more attractive choice’
transport services’

The Metropolitan Plan for Sydney 2036 (NSW
Government 2010a) provides key directions for making
Sydney more connected, sustainable and competitive
and sets residential and employment targets for
Sydney local government areas. State Environmental
Planning Policy (Urban Renewal) 2010 identifies three
potential urban renewal precincts: Redfern/Waterloo,
Granville town centre and the Newcastle CBD. The key
principle of the policy is to integrate land-use planning
with existing or planned infrastructure to create
revitalised local communities.

Metropolitan and regional
strategic planning
The NSW Government prepares planning strategies
which provide the framework for integrating land-use
and transport planning in metropolitan Sydney and
regional NSW. Between 2012 and 2014, new strategies
are being released to reflect government priorities.
The strategies are long-term documents with a
25-year vision for their regions. They include actions
to conserve biodiversity, protect air quality, manage
with less water, move towards cleaner energy, protect
viable agriculture and resource land, and respond
to the risk of climate change. By managing and
coordinating growth, the strategies minimise impacts
on the natural and cultural environment.

1.1
Strategies are in place for Sydney, the Central Coast,
Far North Coast, Mid-North Coast, Lower Hunter,
Illawarra, South Coast and the Sydney–Canberra
corridor, and a draft strategy has been prepared for
the Murray region. Local councils are required to
consider and be consistent with the vision, policies
and actions of the relevant strategy when preparing
their local environmental plans.
NSW 2021 Goal 20 – ‘Build liveable centres’ has set a
target to increase the percentage of the population
living within 30 minutes by public transport of a city
or major centre in the Sydney metropolitan area. The
aim is to create compact urban areas which preserve
environmentally important land and assist residents
to reduce their reliance on non-renewable resources,
such as oil. Planning strategies will provide the
framework for housing and employment growth that
supports this aim.
The metropolitan area of Sydney has also been
arranged into subregions that combine local
government areas sharing similar issues and
challenges in planning for growth and managing
change. Subregional strategies will be prepared
outlining housing and employment growth targets
and key planning principles to facilitate the urban
development necessary to increase employment
and housing within public transport catchments.
The strategies will provide the context for preparation
by councils of local environmental plans, which
guide local land-use planning. The preparation
of subregional strategies is a priority action under
Goal 20 of NSW 2021.
The Government released Strategic Regional Land Use
Plans for the Upper Hunter and New England North
West in 2012 to balance the growth of the mining
and coal seam gas industries with the protection of
strategic agricultural land. The plans are consistent
with the Strategic Regional Land Use Policy, which also
includes the NSW Aquifer Interference Policy (DPI 2012)
and Code of Practice for Coal Seam Gas Exploration.
The Central West and Southern Highlands have been
selected as the next regions to receive strategic
plans which will deliver a tailored approach to the
specific needs, challenges and opportunities of the
areas they cover and provide local communities with
greater certainty about how their regions will change
over time.

Redirecting freight from road to rail
The vast majority of freight movements in NSW are
road-based, with rail’s share of the east coast interstate
freight task low when compared with roads. Rail only
provides a significant proportion of freight movements
between the east and west coasts of Australia.
The need to increase the transport of freight by rail is
an identified priority. Under Goal 19 of NSW 2021, the
State Government has committed to the following
target: ‘Enhance rail freight movement: double the
proportion of container freight movement by rail
through NSW ports by 2020’. This would take the
proportion of freight carried to and from NSW Ports by
rail to around 28% by 2020–21.
To support this goal, an intermodal terminal is being
developed at Enfield in Sydney. This is in addition to
the Southern Sydney Freight Line which provides a
dedicated rail line for freight between Macarthur and
Sefton; another intermodal terminal development
proposed at Moorebank; and works to improve
the reliability and capacity of freight trains on the
Main North Line between North Strathfield and
Broadmeadow in Newcastle.

Traffic congestion
Another focus of NSW 2021 is improving the efficiency
of the road network to ease transport congestion and
reduce travel times for those travelling by car, bus or
truck. Actions to achieve this include:

• delivering road infrastructure to relieve congestion
• improving safety and increasing the capacity of
road corridors (such as through the Pinch Point
and Congestion initiatives which target peak hour
traffic hot spots in 23 Sydney corridors)

• providing better real time travel information
to motorists

• improving accident clearance times.
Alternative transport is important in reducing
congestion on the roads. During 2010–11, the Roads
and Maritime Services (RMS) increased the length
of bus and transit lanes to 200 kilometres as well as
the length of off-road cycleways to almost 2000 km
(RTA 2011).

1.1 | Population, transport and noise
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FleetWise is a NSW Government program to help
organisations reduce running costs and the emissions
of greenhouse gases and other pollutants from their
passenger and light commercial vehicles under
3.5 tonnes, as well as heavy vehicles. These reductions
are achieved through a combination of:

• improved vehicle procurement
• adopting alternative vehicle and fuel technologies
• improving fleet management practices
• improving driver practices.

By the end of 2011, around 8000 vehicles from 35 fleets
were participating in FleetWise, with some fleet
managers reporting fuel and cost savings of up to 12%.

Public transport
NSW 2021 sets long-term goals and immediate actions
that will help deliver better outcomes for transport.
Action to increase patronage on public transport
includes improving train, bus and ferry reliability;
minimising waiting times for customers; and increasing
the availability of real time travel information.

Ferry initiatives: In May 2011, the NSW Government
announced the reform of Sydney Ferries by franchising
existing services with the aim of delivering improved
and expanded services to commuters.

Walking and cycling
A range of green travel initiatives is being
implemented. Encouraging people to leave their
car at home and use alternatives will help to reduce
carbon pollution, improve air quality and maximise the
capacity of the existing road network. This balances
the needs of public transport passengers, bicycle
riders and motorcyclists, pedestrians, motorists and
commercial operators.

Regulating noise

Bus initiatives: During 2010–11, continued
investments in bus services included 253 to serve
growth areas such as the Hills District worth
$114.9 million; 114 articulated buses ($86.9m); and
198 new buses – 93 for the State Transit fleet and
105 for private operators ($97.6m)

In NSW, the Environment Protection Authority
(EPA) administers the Protection of the Environment
Operations Act 1997 and Protection of the Environment
Operations (Noise Control) Regulation 2008,
which provide the legal framework for managing
environmental noise. No single government authority
is responsible for managing noise pollution.

Since its introduction in October 2008, the Metrobus
network with its high-frequency, high-capacity links
between major destinations across Sydney has grown
quickly to 8000 services per week on 13 routes.

The Liquor Act 2007, administered by the NSW Office
of Liquor, Gaming and Racing (OLGR), provides for the
management of licensed premises, including noisy
behaviour by patrons.

A hybrid bus went into service in mid-2011 to trial the
potential for energy and greenhouse gas savings from
this new technology. This project contributes to the
development of a clean energy future for NSW.

Government agencies responsible for dealing with
noise issues include:

Rail initiatives: Sydney’s geographic expansion has
been faster than that of the city’s rail network. The
Government is supporting urban growth, especially
in the North-West and South-West growth centres,
through additional investment in rail infrastructure.
Two new heavy rail lines in these areas and a light rail
extension in the inner west will increase the reach,
capacity and patronage of public transport for Sydney.
The South-West Rail Link will create two new stations
at Leppington and Edmondson Park (both with
commuter car parking) and the construction of two
additional tracks between Kingsgrove and Revesby
will also support this new line.
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Significant investment in rolling stock is continuing.
By the end of 2014, Waratah trains comprising 626
new air-conditioned carriages will be in service on
the Sydney network. The Oscar project for inter-urban
trains will see 221 double-decker carriages in place by
March 2013.

NSW State of the Environment 2012

• local councils (for barking dogs, and noise from
building and construction, garbage collection,
and sporting and entertainment venues)

• the EPA (for noise from large industrial complexes,
key public infrastructure and concerts at major
state venues)

• NSW Police and local councils (for noisy car alarms,
garden equipment and musical instruments in
residential properties)

• NSW Police and OLGR (for noise from clubs
and pubs).

The NSW Government provides guidance to
regulators, industry and acoustic practitioners about
how to manage different types of noise and limit
land‑use conflicts likely to result in noise complaints.

1.1
Motor vehicle noise
Noisy vehicles account for a significant proportion
of noise complaints to Environment Line. Because
motor vehicle ownership is increasing in NSW, general
levels of road traffic noise throughout NSW have risen.
Government responses include:

• targeting individual noisy vehicles
• enforcing nationally agreed noise standards
• expanding the network of stations that test
noisy vehicles

• setting noise standards for road traffic on new
and redeveloped roads

• providing guidance for developers building

residences near busy roads and rail corridors.

The NSW Road Noise Policy (DECCW 2011a) specifies
noise criteria that define acceptable road traffic noise
when road projects are being assessed to protect
the community from the impact of road traffic noise.
A new relative increase criterion has been introduced
to minimise significant increases in road traffic noise
in quiet areas.
A study of best-practice planning for noise and vehicle
air emissions along road and rail corridors led to
preparation of the Development Near Rail Corridors and
Busy Roads: Interim guideline (DoP 2008b) to support
specific rail and road provisions of State Environmental
Planning Policy (Infrastructure) 2007. The policy
introduced goals for internal noise levels for residential
and other sensitive developments alongside busy
road and rail corridors to protect health and amenity
in line with World Health Organization guidelines.
The planning guidelines recognise that judicious
land-use planning, architectural design, building
orientation and good internal layout can achieve
acceptable acoustic amenity in close proximity to
busy transport corridors.
Since 2008, NSW Roads and Maritime Services (RMS)
has developed the Noise Abatement Program (NAP)
to mitigate noise impacts associated with existing
state and federal roads. The NAP provides noise
mitigation treatment for dwellings and noise-sensitive
land uses, such as schools, hospitals and churches,
that are exposed to high levels of road traffic noise
as measured by specific criteria. Noise abatement
treatments available under the program include noise
barriers, noise mounds and architectural treatments.
RMS allocated $3 million to the program in 2010–11
and $8 million in 2011–12.

Developing responses
Review of the planning and
development system
Goal 29 under NSW 2021 is to restore confidence and
integrity in the planning system with the target of
rewriting the state’s main planning law. An extensive
listening and scoping phase between July and
November 2011 informed preparation of an issues
paper which was released in December 2011. Based
on this consultation, a ‘green paper’ was exhibited
recommending a preferred planning system structure.
This will lead to the exhibition of a ‘white paper’
prior to a legislative Bill being submitted to the NSW
Parliament in early 2013.
The aim of the reforms is to move from an overly
regulated and prescriptive planning system to a
simpler, strategic and more flexible performancebased framework with community participation and
strategic planning as its focus. Rather than detailed
prescriptions on how planning and development
assessment should be carried out, the new system
will include delegated instruments (or ‘practice notes’)
and guidelines, providing greater flexibility and an
ability to respond to change.
A new metropolitan strategy for Sydney will be
prepared as a 20-year plan to build liveable centres
across the city. It will guide future planning and
investment decisions covering housing, economic
development and jobs, open space, and the transport
needed to connect homes, jobs, education and
recreation facilities.
A review of the system for managing Crown land has
commenced and is due for completion in 2013.

Transport
Central to the NSW Government’s strategic planning
framework for transport is the NSW Long Term
Transport Master Plan currently being developed by
Transport for NSW (TFNSW 2012) and which will reflect
the consolidation of the state’s urban and regional
strategies as well as the Freight Strategy. Underpinning
the top-level strategies will be a strong focus on
land‑use planning, corridor strategies, access plans,
modal plans and other supporting plans. The master
plan will use agreed forecasts about where people
will be living and working, as reflected in land-use
and other local and regional planning strategies,
and integrate with NSW’s 20-year Infrastructure
Strategy and national strategies and plans.

1.1 | Population, transport and noise
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Informing the Long Term Transport Master Plan will
be transport and mode strategies, including a Freight
Strategy and regional strategies. These will outline
short, medium and long-term transport projects
based on an assessment of existing and future
demand and needs as well as service requirements,
costing, economic appraisal, and environmental
and engineering information.
As part of its submission to Infrastructure Australia in
November 2011, the NSW Government released the
draft options paper Rail Options for the Sydney Greater
Metropolitan Area (TFNSW 2011). When endorsed, the
master plan will identify future infrastructure priorities
to increase capacity on the rail network. Current
Government projections indicate that demand for rail
transport will continue to grow, making it important to
protect corridors that will allow for future expansion.
Precinct planning around stations will guide the
improvements required to assist connectivity
and provide equitable access.
Rail initiatives: The North-West Rail Link will feature
eight new stations over a 23-kilometre arc from
Epping to Rouse Hill. In addition, track duplication
on the Richmond Line between Quakers Hill and
Schofields will cater for future passenger demand.
To encourage additional public transport patronage,
four commuter car parks at Blacktown, Schofields,
Macarthur and Kingswood rail stations and seven
interchange upgrades at Narwee, Werrington, Allawah,
Panania, North Strathfield, Kingswood and Kogarah
will be opened in 2011–12. The Government’s Parking
Space Levy is intended to discourage car use in
business districts by imposing a levy on off-street
commercial and office parking spaces. Part of the
revenue raised goes towards additional car parking
facilities across the CityRail network.
Light rail initiatives: Under the Sydney Light
Rail Program, existing light rail will be extended
5.6 km from Lilyfield to Dulwich Hill. The extension
will provide additional public transport services
through nine new stops in the inner western
suburbs. The Sydney Light Rail Strategic Plan, when
complete in 2012, will assess the wider network
benefits and needs of customers to achieve the best
public transport services for passengers in the CBD,
University of NSW and University of Sydney corridors.

Walking and cycling: A whole-of-government
Cycling Action Plan is being implemented,
which represents the largest program of bicycle
initiatives and construction projects ever prepared
for NSW. The plan combines investment in cycling
infrastructure with a range of social programs and
policy reforms designed to ensure riding a bike
becomes as easy as walking or driving for short local
trips. The action plan will be reviewed and updated
as part of work to prepare the Long Term Transport
Master Plan.
A draft NSW Walking Strategy has been developed as
part of the transport master plan to address pedestrian
needs and encourage more people to walk. In the
meantime pedestrian facilities, including bridges over
major roads and local access improvements, are being
delivered in partnership with local councils and other
Government agencies. One such project includes
the Wynyard Walk, a fully accessible pedestrian link
between Wynyard Rail Station, the developing CBD
western corridor and Barangaroo.

Rail noise
Efforts are also being made to better manage the
environmental impacts of noise from the rail system.
This requires action by rail infrastructure owners
and developers, rail operators, train manufacturers,
regulatory and planning authorities, and the
community (OEH 2012). The current approach includes
noise criteria for new and redeveloped rail lines, a rail
noise abatement program, environmental planning
guidelines for new residential developments along
rail lines, and rolling stock noise-emission standards
(DoP 2008b).

Industrial noise
The key NSW Industrial Noise Policy (EPA 2000) is
scheduled for review to ensure it reflects best‑practice
mitigation and management measures for
noise‑generating industrial activities.
The NSW Government has overseen a study into
methods for estimating the strength of temperature
inversions. This is important because noise levels can
increase markedly in these meteorological conditions.
The implications of this research for assessing industrial
noise will be taken into account in the forthcoming
review of the Industrial Noise Policy.
An EPA study of the level and character of low
frequency noise and infrasound in the environment
will inform its review of the assessment methodologies
for low frequency noise from industrial sources.
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1.1
Wind farm noise
The NSW Government released draft planning
guidelines for wind farms in December 2011 for
community feedback (DP&I 2011a; DP&I 2011b).
The draft guidelines have enhanced noise criteria,
noise assessment and noise compliance requirements.

Neighbourhood noise
Neighbourhood noise is another significant source
of noise pollution, with responsibility mainly residing
with local councils and the NSW Police. Noise pollution
is effectively controlled locally or regionally, depending
on the source. For example, NSW is working with
other jurisdictions to develop a scheme for Australia
and New Zealand which would require residential
air conditioners and household garden equipment
to have noise labels to assist consumers to select
appropriate models.

Future opportunities
Integrated, coordinated strategic approaches to
planning are required to help reduce the impacts
of population growth on both metropolitan and
non‑metro areas of NSW. Between 2012 and 2014,
existing strategies will be revised and new strategies
prepared to provide a 20-year vision for NSW.
More baseline data about noise would assist planners
and compliance officers to deal effectively with
noise problems. State and local governments need
coordinated strategies to ensure that land-use
compatibility is considered upfront in all planning
processes to prevent the generation of new noise
sources that have an adverse impact on public
health and amenity. Planning for new developments
should aim to avoid noise-related land-use conflicts
through initial planning, with appropriate separation
of incompatible uses. Urban renewal should be
located and designed to minimise noise impacts
on residents while recognising the benefits of
concentrating housing around transport nodes or
corridors. The planning of new release areas should
consider existing adjoining land uses, such as small
farm holdings.

1.1 | Population, transport and noise
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1.2 Greenhouse gas emissions
Annual New South Wales greenhouse gas emissions have remained
relatively steady since 1989–90, with per capita emissions below the
national average.
Using the UN accounting methodology, the state’s greenhouse gas emissions (including those
from land use) were equivalent to 157.4 million tonnes of carbon dioxide (CO2-e) in 2009–10.
This has been relatively steady since 1989–90 and at 21.8 tonnes per person, these emissions
are below the national average of 25.1 tonnes per person.
Eighty-five per cent of NSW emissions are from the use of energy, which includes the equivalent
of 62 million tonnes of CO2 coming from the burning of coal for electricity generation and
18 million tonnes CO2-equivalent from methane released during the mining of coal.
Since 1989–90, emissions from fugitive emissions, agriculture, land clearing and waste disposal
all declined, while those from transport and industry have increased. Emissions from electricity
generation grew on average at just under 2% per year.

NSW indicators
Indicator and status

Trend

Information availability

Atmospheric concentrations of greenhouse gases

Increasing



Total annual NSW greenhouse gas emissions

Increasing



Annual NSW per capita greenhouse gas emissions

Decreasing



Notes: Terms and symbols used above are defined in About SoE 2012 at the front of the report.

Introduction
The greenhouse effect is a well-understood process.
Greenhouse gases in the atmosphere, along with
a number of physical processes, act to reduce the
loss of heat to space, allowing the Earth to maintain
an average global surface temperature of about
14°C. This is about 33°C warmer than if there were
no greenhouse gases in the atmosphere (IPCC 2007,
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p.946). The increased use of fossil fuels since 1750,
land-use changes, agriculture and other activities have
resulted in a growing accumulation in the atmosphere
of such greenhouse gases as carbon dioxide, methane,
nitrous oxide, ozone and manufactured gases like
chlorofluorocarbons (IPCC 2007; CSIRO 2011). As a
result, extra heat is being trapped by the atmosphere
as evidenced by an increase in global surface
temperatures (IPCC 2007, p.4).

1.2
Global greenhouse gas
concentrations and Australasian
temperatures

The last time that carbon dioxide concentrations were
comparable to these modern levels was 10–15 million
years ago, when the world climate was significantly
warmer than at present (3–6°C on average) and sea
levels were much higher (Tripati et al. 2009; Allison
et al. 2011).

For most of the past 2000 years, global atmospheric
concentrations of greenhouse gases have been fairly
stable and only since the Industrial Revolution have
they increased significantly (Figure 1.9).

Temperatures in the Australasian region are already
rising quickly to their highest levels in more than a
thousand years (Figure 1.10). Over the last century,
Australia has experienced an average warming of
about 0.9°C, slightly above the worldwide average
of 0.8°C.

Concentrations of atmospheric carbon dioxide
are known to have risen from the natural range of
~170–300 parts per million (ppm) observed over the
last 800,000 years (Lüthi et al. 2008) to an average
in 2011 of about 390 ppm (CSIRO 2011): northern
hemisphere concentrations (such as at Mauna Loa,
Hawaii) have been measured at 2–3 ppm higher than
those in the southern hemisphere (such as at Cape
Grim, Tasmania). Mauna Loa data shows that carbon
dioxide concentrations are now increasing at about
2 ppm per year.

Carbon dioxide is the largest single contributor, being
responsible for approximately 63% of the change
in the climate observed since pre-industrial times
(CSIRO 2011).

Current atmospheric methane concentrations of
1789 parts per billion (ppb) are more than double
the levels present at any other time during the past
800,000 years, while nitrous oxide concentrations
are about 20% higher (Spahni et al. 2005; MacFarling
Meure et al. 2006; Loulergue et al. 2008; Schilt et al.
2009; Montzka et al. 2011).

Figure 1.9: Greenhouse gas concentrations from ice cores (Law Dome, Antarctica)
and direct measurement (Cape Grim, Tasmania), AD 1–2012
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Figure 1.10: Australasian September–January mean temperature reconstruction,
AD 1000–2001

Source: Gergis et al. in revision
Notes: This reconstruction is based on 28 temperature proxies from the Australasian region and was generated using multivariate
principal component regression. The dark brown line represents the average of an ensemble of 3000 reconstructions,
which are based on varying reconstruction parameters. The reconstruction uncertainties are denoted by the lighter brown
shadings; they are defined as twice the ensemble (mid-brown) and combined calibration and ensemble Standard Error
(light brown; 2×SE).
The most reliable periods of the reconstruction are shown by the thick sections of the dark brown line with less reliability
indicated by the thin dark brown line. The blue line represents the instrumental data.

Status and trends
Global greenhouse gas emissions
Total greenhouse gas emissions are quantified using
carbon dioxide equivalent (CO2-e), a measure used
to compare the global warming potential of various
greenhouse gases relative to the concentration
of carbon dioxide.
In 2010, global greenhouse gas emissions were
estimated to be 36,700 million tonnes of carbon
dioxide equivalent (Mt CO2-e), the highest level
in history (Peters et al. 2012). The use of fossil
fuels accounted for 90% of all emissions. This was
49% higher than the 1990 Kyoto reference year,
with developed countries emitting just over half
of the total (GCP 2011).
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Australian greenhouse
gas emissions
Using the same accounting guidelines as the
Intergovernmental Panel on Climate Change (IPCC)
and United Nations Framework Convention on Climate
Change (UNFCCC), an estimated 561 Mt CO2-e of
greenhouse gases were emitted in Australia in 2010
(DCCEE 2012). This makes Australia one of the highest
per capita emitters of greenhouse gases in the world,
ranked above Saudi Arabia, Canada and the United
States (IEA 2011, pp.97–99). However, when emissions
are tallied taking into account the production of
traded goods and services within Australia and the
consumption of those goods in other countries,
Australia’s per capita emissions (14 tonnes CO2-e per
person) are only slightly higher than the average for
all developed countries (12 tonnes CO2-e per person)
(Figure 1.11) (Davis & Caldeira 2010; Peters et al. 2011).
This is due primarily to Australia being one of the few
developed countries that is a net exporter of energy
(Syed et al. 2010).

1.2
Figure 1.11: Per capita greenhouse gas emissions in developed countries, based on
consumption of goods and services, 2008
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NSW greenhouse gas emissions
Using the UNFCCC accounting methodology, total
NSW greenhouse gas emissions for 2009–10 were
157.4 Mt CO2-e (28% of the national total) (DCCEE
2012). Despite NSW being the largest contributor to
national emissions, the state’s balance of industrial,
commercial and service activities mean its annual per
capita emissions (21.8 tonnes) are below the national
average (25.1 tonnes). However they are nearly double
the average across all of the developed nations of
11.3 tonnes (DCCEE 2012).
The majority of NSW emissions are carbon dioxide
(73%), followed by methane (23%), nitrous oxide (3%)
and other gases (1%) (DCCEE 2012). Emissions from the
combustion of fossil fuels (coal, oil and gas) increased
about 275% between 1960–61 and 2009–10 and
accounted for nearly 75% of NSW emissions at the
end of that period. At 62 Mt CO2-e, emissions from
NSW local coal consumption is about 40% of the state
total. Almost 80% of local coal is used in electricity
generation and most of the remainder in industry
(see also People and the Environment 1.5).

The production of coal also releases methane
equivalent to 18 Mt CO2-e (12 Mt from underground
mines and 6 Mt from surface mines). This represents
97% of all NSW ‘fugitive emissions’, with small
contributions from oil and gas recovery, transport and
storage. Fugitive emissions depend on the production
methods used in mining: a pilot plant at Vales Point
Mines can capture and use methane (or convert it
to a less potent greenhouse gas by flaring).

NSW emissions components
Stationary energy emissions (primarily electricity
generation) have grown one-third since 1989–90
(Figure 1.12) (an annual average growth rate of just
under 2%), reflecting the growing NSW population
and economy. Greenhouse gas emissions from
this sector stood at 64.2 Mt CO2-e in 2009–10.
Growth in electricity generation and use in recent
years has been tempered by energy efficiency
improvements by users, a move towards lower
emissions generation from gas-fired power stations
and renewable sources, and reduced demand due to
the impacts of the Global Financial Crisis (Figure 1.12).
Electricity generation and use in NSW is expected to
resume growing (see Figure 1.22 in People and the
Environment 1.5).
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Figure 1.12: NSW greenhouse gas emissions components, 1989–90 to 2009–10
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Accounting of emissions from land use, land-use change and forestry is interim and will be finalised at end of the
Kyoto Protocol commitment period (2008–12). This will account, for example, for reafforestation that may have occurred
since 1990, but was cleared before the end of the commitment period.

Emissions from the second-largest greenhouse
component, industrial processes, include a variety
of mainly chemical processes in a wide range
of industries: iron and steel, cement clinker, lime
production, limestone and dolomite use, chemical
manufacturing and aluminium production.
Industrial process emissions have been relatively
steady since 1989–90.
Transport emissions are currently the next fastest
growing component of NSW-generated greenhouse
gases, with road transport accounting for 90% of all
NSW transport emissions. This reflects the importance
of motor vehicles for both passenger and freight
transport within the state. Between 1989–90 and
2003–04, emissions increased by 3.6 Mt and have
remained relatively steady since then.
Fugitive emissions also contribute more than
10% of NSW emissions, amounting to 18.7 Mt CO2-e
in 2009–10.
The primary source of agricultural emissions is
methane produced as cows and sheep digest their
food. At about 12 Mt CO2-e in 2009–10, these emissions
account for approximately three-quarters of all NSW
agricultural emissions (15.8 Mt CO2-e in 2009–10).
Emissions from agriculture have fallen by 30% since
1989–90. This trend has accelerated since 1999–2000
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with an average annual decline of over 3% per annum
as production fell during the prolonged drought
across much of the state. Sheep numbers, for example,
have fallen by over 40% since 1999–2000 (DCCEE 2012).
Emissions from the waste sector (5 Mt CO2-e in
2009–10) are made up of solid waste disposal on
land (landfills) and wastewater handling (sewage
treatment). Since 1989–90, emissions from waste
decreased by almost a quarter as increased waste
associated with growing populations and industrial
production were offset by higher recycling rates (see
People and the Environment 1.3), methane recovery
and improved use of the gases for productive
purposes at landfills.
Estimates of greenhouse gas emissions from land
use, land-use change and forestry are based on
the emissions from deforestation, less carbon that
is sequestered by reforestation projects. With land
clearing rates falling considerably in NSW in the
1990s and remaining relatively stable over the past
decade (see Biodiversity 5.2), emissions from land
clearing have also fallen. In 1989–90, 24 Mt CO2-e of
greenhouse gases were emitted because of land
clearing. Since then, changes to the management of
land use, land-use change and forestry have reduced
related emissions by nearly 80%. In parallel, NSW
forestry projects undertaking plantings for carbon

1.2
Figure 1.13: NSW greenhouse gas emissions
by end use sector, 2009–10
45
40
35
30
25
20
15
10
5
0

Source: NSW Office of Environment and Heritage (OEH)
estimates based on Australian Department of
Climate Change and Energy Efficiency data
Notes: The economic sectors presented above and used for
national climate change reporting do not match the
four economic sectors presented in People and the
Environment 1.5 and should not be directly compared.

sequestration have accelerated, removing over
3 Mt CO2-e of greenhouse gases from the atmosphere
in 2010. Importantly, accounting of emissions from
this sector is interim and will undergo finalisation
at the end of the first Kyoto Protocol commitment
period (2008–12).
When all sectoral emissions are added together
(including the interim figures for emissions from land
use, land-use change and forestry), NSW greenhouse
gas emissions have remained relatively steady since
1989–90, being 0.6% higher than the base year in
2007–08 and 2.1% lower in 2009–10.

NSW emissions by economic sector
Greenhouse gas emissions produced during
electricity generation can also be attributed to the
final consumer of the generated electricity. Using
this approach, the manufacturing sector makes the
largest contribution to greenhouse gas emissions in
NSW (43 Mt CO2-e), followed by the residential sector
(34 Mt CO2-e) (Figure 1.13). Residential emissions
include emissions from electricity use (20 Mt CO2-e),
private transport (12 Mt CO2-e) and other emissions,
primarily from the use of gas for cooking and
heating (2 Mt CO2-e).

Pressures
Global emissions
Ongoing growth in the world economy, together
with a relative increase in the level of greenhouse
gas emissions, has effectively raised the planet’s
overall ‘carbon intensity’ (Canadell et al. 2007; Peters
et al. 2012). This has led to rapid growth in fossil
fuel (CO2) emissions and accelerating broadscale
land‑use changes. Natural systems provide an array
of ‘ecosystem services’, including CO2 sinks in the land
and oceans that offset about half the greenhouse
emissions generated by human activities (CSIRO
2011, Ch.2). However recent scientific research
suggests that natural CO2 sinks are not increasing as
quickly as emissions, with particular concern about
terrestrial sinks in the Arctic and northern hemisphere
systems and ocean sinks in the Southern Ocean
(Le Quéré et al. 2009; Jung et al. 2010; Hayes et al. 2011;
Lourantou & Metzl 2011).
The Copenhagen Accord declared that deep
cuts in global emissions are required ‘to hold the
increase in global temperature below 2°C’ (UNFCCC
2009). Recent research suggests that to have any
reasonable prospect of meeting this target, carbon
dioxide emissions will have to stop rising within
this decade, then fall below 90% of 2010 levels by
2020, and be wholly or mostly eliminated before
cumulative worldwide emissions reach the equivalent
of one trillion tonnes of carbon (Allen et al. 2009;
Meinshausen et al. 2009; Raupach et al. 2011). The
world has already emitted the equivalent of more
than 500 billion tonnes of carbon since the Industrial
Revolution and, at current growth rates for CO2
emissions, the remaining 400–500 billion tonnes will
be emitted by about 2050 (CSIRO 2011, Ch.2).
Meeting the 2°C target will require sustained emission
reductions well beyond 2020. Such reductions can be
achieved through restructuring primary energy use to
decouple emissions from economic growth (Le Quéré
et al. 2009). However, the decades-long service life
of much of the world’s energy-related infrastructure
means that a large part of the global emissions
expected over the next few decades are already
locked in (Davis et al. 2010).
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NSW emissions

Responses

The growth in emissions from energy use in NSW
is linked to an increase in per capita income and a
growing population (Figure 1.14).

As part of their Copenhagen Accord pledges,
all industrialised countries have submitted
economy‑wide emission reduction targets, while
major developing nations have agreed to limit the
growth of their emissions (UNFCCC 2011). Emissions
will be reported annually and progress in emission
reductions every two years. These pledges are
consistent with emissions pathways that lead to likely
temperature increases of between 2.5°C and 5°C by
the end of this century (UNEP 2010), well above the
2ºC target identified in the Copenhagen Accord.

Although total NSW emissions have remained
relatively steady since 1990, this is expected to
change with demand for electricity forecast to
resume growing by about 1.6% annually to 2019–20
and beyond (AEMO 2012) (see Figure 1.22 in People
and the Environment 1.5). As a result, emissions from
electricity generation are forecast to keep growing
to 2020 and beyond unless there is a move to lower
emission sources (DCCEE 2011). In contrast, agricultural
emissions are forecast to either remain stable or
increase slightly up to 2019–20 and beyond as livestock
numbers gradually recover from the prolonged
drought conditions (DCCEE 2011).

Existing responses
NSW 2021
NSW 2021: A plan to make NSW number one
(NSW Government 2011), the Government’s 10-year
plan for NSW, includes initiatives aimed at using
energy more efficiently and moving to sources of
electricity with lower emissions. The increased use of
sustainable energy sources is one priority, with the
following target under NSW 2021 Goal 22 – ‘Increase
renewable energy: 20% renewable energy by 2020’.
The federal renewable energy target of 20% by 2020
creates a broader national objective and contributing
to this is a priority action under Goal 22.

Figure 1.14: Trends in NSW energy use, compared with key NSW statistics, 1960–2010
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1.2
Using energy more efficiently is a priority action
under NSW 2021 with a target to assist business
and households to realise annual energy savings
of 16,000 gigawatt-hours (GWh) by 2020. Emissions
reduction will also receive indirect support from Goal 7
– ‘Reduce travel times’ and Goal 8 – ‘Grow patronage
on public transport by making it a more attractive
choice’. Importantly, these actions aimed at reducing
greenhouse gas emissions also reduce air pollution.

Clean Energy Futures package
The reduction of greenhouse gas emissions will be
primarily addressed through the Commonwealth’s
Clean Energy Futures package (see below), rather than
through effort by individual states and territories.
The introduction of the NSW Greenhouse Gas
Reduction Scheme (GGAS) in 2003 resulted in the
abatement of nearly 100 Mt CO2-e of greenhouse gas
emissions between January 2003 and December 2010
(IPART 2011, Table 3.3). The scheme fostered the
development of new green industries and delivered
valuable skills in emissions trading and green finance
to the NSW economy.
The commencement of the Australian Government’s
Clean Energy Legislative Package introduced a
fixed price for the carbon emissions produced by
Australia’s top 315 polluters from 1 July 2012. The NSW
Government closed GGAS on the commencement of
the federal carbon pricing mechanism (GGAS SA 2012;
MR&E 2012).

Using energy more efficiently
Energy efficiency is about improving energy
productivity and achieving more with less by using
energy wisely and avoiding energy waste. Increased
energy efficiency in homes, businesses and industry
can provide financial benefits by lowering electricity
bills as well as costs to the economy through more
economically efficient energy consumption and
supply patterns.
NSW 2021 commits to improving the efficiency of
energy use and assisting business and households to
save 16,000 GWh of energy a year by 2020 compared
with business-as-usual trends. A range of strategies
that support households, businesses and government
agencies to reduce energy use across the state are
being developed and implemented.

NSW Energy Efficiency Strategy: NSW has
developed this strategy to implement energy
efficiency measures that will reduce the cost of
consumers’ power bills and improve economic
performance. These goals can be achieved because
there are considerable opportunities to save money
by reducing energy consumption rather than
increasing its supply.
A number of energy efficiency programs, covering
small businesses, lower income households and
community organisations, are funded from the
NSW Climate Change Fund (CCF) under the Energy
Efficiency Strategy. Since July 2007, the $700-million
fund has provided financial support for households,
businesses, communities, schools and government to
save energy and reduce greenhouse gas emissions.
In 2010–11, the CCF spent $63m to save water and
power, cut greenhouse gas emissions, and reduce
water and energy utility bills. On average, every $1
the CCF invests in energy and water saving initiatives
delivers more than $5 in utility bill savings (OEH
2011). By 30 June 2011, the fund had supported
projects cutting an estimated 0.992 Mt CO2-e of
greenhouse gas emissions per annum, saving
0.924 GWh of electricity and reducing peak demand
by 67 megawatts (MW) (OEH 2011). Sustainable
reductions in peak demand help to partially offset the
need for new generation capacity or an increase in
the size of the network in some areas.
Specific CCF-financed community and business
energy efficiency programs include:

• The Energy Saver program provides subsidised

energy audits and technical and project advice to
assist with implementing energy saving projects.
At December 2011, participating organisations had
achieved annual savings of 138 GWh of electricity
and 717,000 gigajoules (GJ) of gas, with cost savings
totalling $29.1m per year.

• The Energy Efficiency for Small Business Program

helps small businesses implement energy-efficient
improvements by offering subsidised energy
assessments, Energy Action Plans, and matched
funding and installation assistance for new plant and
equipment. At December 2011, over 16,000 small
businesses had achieved ongoing annual savings
of 0.042 Mt CO2-e with reduced electricity costs
of $9.7m per year.

• The Energy Efficiency Training Program (linked

to the NSW Green Skills Strategy) has delivered
vocational training to over 2600 people with 37 free
courses for architects, engineers, facility managers
and manufacturers developed and piloted with
industry and university partners.
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• The Energy Efficiency Community Awareness

Program provides the NSW community with
information and practical advice on how to reduce
electricity use at home and work. It acts as an
umbrella for other government programs targeting
energy efficiency for households, business and the
community (see People and the Environment 1.6).

• The Home Power Savings Program offers free

home energy assessment, energy refit and tailored
advice to 220,000 lower income households across
NSW. By February 2011, over 80,000 assessments
had been completed, providing annual savings
of approximately 78 GWh of electricity and
0.082 Mt CO2-e.

The CCF has also stimulated investment in both
emerging and proven clean energy technologies in
NSW. In 2010–11, the CCF provided $82m to programs
such as the NSW Clean Coal Fund (now known as
the ‘Coal Innovation Fund’) (see ‘Lower emissions
energy’ below), national energy market projects, and
communication and education projects (OEH 2011).
It has also provided $138m to the Solar Bonus Scheme
to support the adoption by households and small
businesses of renewable energy technologies.
Energy savings schemes: Investments in costeffective energy efficiency measures are being
encouraged through the Electricity Supply Act 1995
(ES Act) and Energy and Utilities Administration Act 1987.
Starting in 2005, all businesses and government
agencies that used more than 10 GWh of electricity
per year at a site (along with designated local councils)
were required to develop Energy Savings Action
Plans. Plans from all 267 entities required to prepare
them were approved by 30 June 2009. These set out
2359 measures that aimed to save 0.825 Mt CO2-e of
greenhouse gas emissions each year. By 30 June 2011,
48% of the measures had been implemented.
The Energy Savings Scheme started under the ES Act
on 1 July 2009. Complementing the achievements
of the Greenhouse Gas Reduction Scheme (which
closed in July 2012), the scheme sets annual energy
savings targets for electricity retailers, providing clear
financial incentives for them to develop creative,
cost-effective programs that reduce energy use and
provide energy efficiency services to consumers.
The scheme is expected to drive energy efficiency
gains supplementary to those under the national
carbon tax which commenced on 1 July 2012. Work is
currently under way between the NSW and Victorian
Governments to improve alignment between the
Energy Savings Scheme and the Victorian Energy
Efficiency Target scheme.
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Other schemes
The following programs also provide opportunities
for environmental savings:

• The Building Sustainability Index (BASIX) was

introduced by the NSW Government in 2004 to
ensure that new homes are designed and built
to high energy and water efficiency standards
(see also People and the Environment 1.3, People
and the Environment 1.4 and People and the
Environment 1.5).

• The National Australian Built Environment Rating

System (NABERS) is a performance-based rating
system that promotes more efficient use of existing
buildings (see also People and the Environment 1.4
and People and the Environment 1.5).

• The Australian Government’s Smart Grid, Smart City

initiative will trial smart grids/meters that provide
information for business and households about
the cost of power on the grid at any time. The
initiative is also supporting trials of energy efficiency
technology, such as the CSIRO’s new smart meter
technology and intelligent heating, ventilation and
air conditioning systems (see also People and the
Environment 1.5).

Developing responses
Lower emissions energy
The majority of the proposed new electricity
generation facilities in NSW do not involve the use of
coal as an energy source. This has the dual effect of
reducing the state’s dependence on coal and aiding
the move to lower emission energy sources. Gas is
being increasingly used for electricity generation, as
are renewable energy sources, especially wind, with
most new renewable energy over the next decade
expected to come from wind power (see People and
the Environment 1.5).
NSW 2021 commits the state to achieving a 20%
renewable energy target by 2020. In 2009–10, about
12% or 8557 GWh of the state’s energy consumption
was from renewable energy sources (see People and
the Environment 1.5). This is a significant increase
in renewable energy consumption since SoE 2009
(DECCW 2009a) when energy consumed in NSW from
renewable energy sources was 6%. By March 2012,
more than 160,000 households and small business
customers had installed solar photovoltaic systems
in NSW which contributed 358 GWh of energy
(IPART 2012a).

1.2
To support the 20% national renewable energy target,
a state Joint Industry–Government Taskforce has been
established to develop a Renewable Energy Action
Plan for NSW. In conjunction with the Renewable
Energy Precinct Program and Renewable Energy
Development Program (funded under the Climate
Change Fund), the action plan will position the state to
increase the use of energy from renewable sources at
least cost to the energy customer and with maximum
benefits for NSW (see People and the Environment 1.5).

Emissions from land management
(and carbon storage opportunities)
Public lands in NSW store approximately 1.5 billion
tonnes of carbon. The NSW Government administers
almost 50% of land in NSW (including the Western
Division, which itself comprises 42% of the state’s land).
Appropriate management of the carbon stored on
public lands will help maintain landscape values and
reduce NSW carbon emissions. The NSW Government
is working to manage carbon across all types of public
land (e.g. OEH in prep.[a]).
The establishment of markets such as the Carbon
Farming Initiative will support the expansion of carbon
farming and allow land managers to diversify their
income streams. The initiative provides an opportunity
for land managers to create income from activities
which avoid greenhouse gas emissions or sequester
(store) carbon on the land. Other programs, such as
the Biodiversity Fund, support landholders to establish
new native vegetation, maintain existing plantings,
and manage invasive species in native vegetation.
NSW will work to ensure that farmers and land
managers maximise the opportunities from carbon
farming while also protecting biodiverse carbon stores
and securing positive environmental outcomes from
carbon farming.
The NSW Office of Environment and Heritage is
working with the Department of Primary Industries
and Lachlan Catchment Management Authority
on a soil carbon pilot project in which Lachlan
catchment farmers can tender a price to change their
management practices for five years to sequester
more carbon in the soil. The projects aim to test a
market mechanism that encourages changes in land
management to increase soil carbon sequestration,
while still achieving sustained production.

Future opportunities
As a means of maintaining supply of electricity
while reducing emissions, research and
development is currently being conducted in
NSW into suitable, cost-effective technologies that
can be added to conventional energy systems.
The NSW Government established the Clean
Coal Fund (now ‘Coal Innovation Fund’) and has
invested $100m in a fund to research, develop and
demonstrate low‑emission coal technologies.
Areas of research and development include:

• Carbon capture and storage: The possibility of

retrofitting post-combustion capture and storage
of carbon dioxide to existing power stations is being
explored, although this is not yet commercially
available for power stations emitting in the order
of 15 Mt CO2-e per annum or more.

• Combustion efficiency improvement technology:

Developments in Integrated Gasification Combined
Cycle technology and hybrid combined cycle power
stations (where the exhaust heat from a gas turbine
assists combustion in a conventional coal furnace)
are being monitored by NSW Trade & Investment,
as part of its Coal Innovation Fund program.

• Drainage of mines to reduce emissions: With the

sponsorship of the Coal Innovation Fund, the CSIRO
is researching options to enhance methane drainage
of ‘gassy’ mines or remove methane from ventilation
air with the aim of potentially using the drained gas
for power generation.

There are also opportunities in NSW to improve
resource recovery and energy efficiency by reducing
or capturing and using fugitive emissions, such as
those from landfill waste decomposition or mines,
and through the recovery and use of waste heat
from industrial processes.
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1.3 Waste and recycling
Overall waste recycled in New South Wales climbed to 59% in 2008–09,
an increase of 7% on 2006–07 levels. Recycling has improved in all
regions of the state and for all three waste streams. Construction and
demolition waste is close to achieving the 2014 target recycling rate
of 76%.
Total waste disposed of in the Sydney Metropolitan Area and surrounding Extended
Regulated Area fell 15% in the 12 years since 2000. This was driven by marked reductions
in two waste streams – municipal waste and commercial and industrial waste – which fell
22% and 30%, respectively.
Several community programs have proved effective in tackling waste issues. The Household
Chemical CleanOut program collected and safely treated almost one million kilograms of
hazardous waste from householders in 2010–11, while the Western Sydney RID Squad, with the
participation of seven local councils, investigated close to 5000 illegal dumping incidents and
took follow-up action by issuing 93 clean-up notices and 733 penalty notices.

NSW indicators
Indicator and status

Trend

Information availability

Total and per person solid waste disposal

Decreasing



Total and per person solid waste recycled

Increasing



Notes: Terms and symbols used above are defined in About SoE 2012 at the front of the report.

Introduction
Waste is generally defined as any product or substance
that has no further use and which is, or will be,
discarded. It is what is thrown away because it is
no longer needed or wanted and is a by-product
of almost every human activity. Australia faces a
significant challenge in managing its wastes, given a
long-term national trend to increase the generation of
solid waste. In 2008–09, a total of 46.8 million tonnes
of waste was generated nationally with approximately
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52% of this being recycled. However, despite steady
increases in the rate of recovery, the waste generated
between 2002–03 and 2008–09 grew by 40% while
population increased 9.8% (ASoEC 2011, Box 2.1).
The generation and improper disposal of waste can
cause air and water pollution, land contamination
and the loss of land which is used for landfill sites.
The extent and nature of environmental or health
threats from waste depend on the type of waste and
the way it is managed.

1.3
Status and trends

was added to the regulated areas in 2009 and
waste disposal and resource recovery data is not
yet available

NSW collects data and initiates programs to manage
three distinct waste streams:

• Non-Regulated Area (NRA), which compromises the

• municipal waste, which includes household and
•

remainder of the state – waste data is limited and
therefore not discussed in detail in this report.

other council waste and predominantly consists
of putrescible materials, such as paper, and garden
and kitchen waste

Waste disposal rates and trends

construction and demolition (C&D) waste, which is
mostly inert materials such as timber, bricks, plaster
off-cuts, concrete, rubble, steel and excavated earth

In 2010–11, total waste disposed of in the SMA plus
ERA was 15% lower than the 2000 base year shown
in Figure 1.15. This decrease in waste disposal was
driven by a reduction of 21% (986,500 tonnes) in
waste disposed of in the SMA since 2000. While
disposal tonnages of C&D waste remained stable
over this period, there were marked reductions in
waste disposal in the municipal and C&I streams:
22% and 30%, respectively. The overall decline in
waste disposed of in the SMA, however, has been
offset to some extent by a 14% (144,500 tonnes)
increase in disposal in the ERA. This increase can
be largely attributed to a doubling of C&D waste
in the region. A more modest increase of 11% was
also observed in the municipal sector. However,
the disposal of C&I waste decreased considerably
by 29% compared with 2000 figures.

• commercial and industrial (C&I) waste, which

contains relatively higher proportions of metals,
plastics and timber than other forms of waste.

Under the Protection of the Environment Operations
(Waste) Regulation 2005 (section 4), waste disposal
and resource recovery is regulated regionally across
the state through the:

• Sydney Metropolitan Area (SMA)
• Extended Regulated Area (ERA), which comprises
the Hunter, Central Coast and Illawarra regions

• Regional Regulated Area (RRA), which comprises

21 coastal councils north of Port Stephens to the
Queensland border, as well as the Blue Mountains,
Wollondilly and Upper Hunter regions – this area

Figure 1.15: Waste disposal rates by waste stream and waste disposal per person,
SMA and ERA, 2000 to 2010–11
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The 2010–11 data shows that waste disposal per
capita in the SMA has remained fairly stable since
2009–10 with a modest decrease of 2%. This is despite
population growth of 2% in the region. There has
been a continual trend downwards in per capita
disposal in this region since 2007–08. A small decline
of 7% in waste disposed per capita was observed in
the ERA between 2009–10 and 2010–11.
Waste trends are published in financial years to allow
comparison against significant socio-demographic
and economic indicators which are available on a
financial year basis. The 2000 calendar year is the
base year against which the targets of the NSW
Waste Avoidance and Resource Recovery Strategy 2007
(DECC 2007b) are measured.

Hazardous waste
Hazardous waste is generated in relatively small
quantities and cannot be disposed of to landfill
untreated. It encompasses a broad range of material
which presents potential threats to health and the
environment, particularly if mishandled. Hazardous
waste includes spent chemicals, processing residues,
contaminated raw materials, soil contaminated with
chemicals, by-products from manufacturing and
waste treatment, and unwanted (expired or damaged)
raw materials. The handling, transport, storage and
treatment of hazardous waste are regulated by
licensing. Movement of this waste off-site must be
tracked under the Environment Protection Authority’s
on-line waste tracking system.
As a signatory to the Basel Convention on the Control
of Transboundary Movements of Hazardous Waste
and their Disposal (the ‘Basel Convention’), Australia
has international obligations regarding hazardous
waste. This includes ensuring that the generation
of hazardous (and other) wastes within Australia
is reduced to a minimum, taking into account
social, technological and economic aspects.
This commitment is reflected in the National Waste
Policy: Less waste, more resources (EPHC 2009a), which
noted that the generation of hazardous waste (as
defined under the Basel Convention) doubled from
0.64 million tonnes in 2002 to 1.19 million tonnes
in 2006 (though now appears to have stabilised).
Data on the generation of hazardous waste in NSW is
not available. However, there is information regarding
the collection and disposal of household hazardous
waste in NSW.
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The Household Chemical CleanOut program provides
a free service to households to collect and safely treat
a range of common household hazardous materials
throughout the SMA and ERA. The program helps
to reduce community and environmental exposure
to chemicals and other hazardous materials in the
waste stream (DECC 2009a). In 2010–11, this program
collected and safely treated 982,751 kilograms of
household hazardous waste in 43 collections attended
by 26,690 householders. An analysis in 2010 indicated
that it is the largest and most efficient program of this
type in Australia.
Voluntary regional council waste groups are
responsible for administering household chemical
collections in rural and regional NSW. Between
2009 and 2011, over 253,292 kg of household
chemical waste was collected and safely disposed of.
The regional groups have also facilitated events for
the collection of discarded televisions and computers
from households across their regions, collecting
over 1000 tonnes of e-waste for recycling over the
same period.

Recycling rates
Recycling is an important aspect of strategies to
minimise waste and recover resources with a range of
benefits that include conserving resources, reducing
releases of greenhouse gases, and saving energy and
water. Table 1.3 shows the net benefit of recycling
one tonne of various waste materials.
The NSW Waste Avoidance and Resource Recovery
Strategy 2007 (DECC 2007b) sets the following targets
for increasing recycling in three regulated waste
streams by 2014:

• municipal waste from baseline 26% to 66%
• C&I waste from 28% to 63%
• C&D waste from 65% to 76%.

Of the 16.3 million tonnes of waste generated
in 2008–09 in NSW, 59% (9.5 million tonnes) was
recycled, up 7% on 2006–07 (DECCW 2010a). This was
over 1.5 million tonnes more material recycled than
in 2006–07. The greatest improvement was in the
amount of C&I waste recycled, with an increase of
539,000 tonnes over the period. Municipal recycling
also went up 381,000 tonnes and C&D recycling
increased almost 613,000 tonnes.

1.3
Table 1.3: Net benefit of recycling one tonne of various waste materials
Global warming
(tonnes CO2-e)

Energy gigajoules
(low heating values)

Water
(kilolitres)

Concrete

0.02

0.28

1.28

Cardboard/paper

0.06

9.32

25.41

Glass

0.56

6.07

2.30

Mixed plastics

1.53

58.24

-11.37

Materials

Source: EPHC 2009b

Over this period, 44% of municipal waste, 52% of C&I
waste and 73% of C&D waste was recycled. Thus NSW
is tracking well towards its 2014 recycling target for
C&D waste. This is because the materials involved
are relatively easily separated at the source; markets
for the recycled materials in civil construction are
well established; and the Waste and Environment
Levy provides significant cost incentives that
discourage disposal.
Table 1.4 shows waste stream recycling performance
for the SMA and ERA. In 2008–09, Sydney recycled 62%
of its waste, compared with 54% in 2006–07. The rest
(3.98 million tonnes) mainly went to landfill. In Sydney
in 2008–09, 51% of the municipal waste generated was
recycled, compared with 42% in 2006–07. On the same
measure, recycling of C&I waste rose by 8% to 50% and
C&D recycling also increased by 7% to 77%.

The ERA also improved its recycling performance.
In 2008–09, these regions recycled 59% of their waste,
up by 3% from 2006–07. C&I waste led the way with an
increase of 12% in the recycling rate over this period to
60%. Recycling of municipal waste jumped 3% to 44%.
However the overall improved recycling performance
was offset by lower C&D waste recycling: just 68% in
2008–09 compared with 72% in 2006–07.
Recycling and disposal rates per person for key regions
and the whole of NSW in 2006–07 and 2008–09 show
that there was a greater proportion of waste being
recycled, although more waste was generated across
the state in 2008–09 than 2006–07.
For the rest of NSW, the total amount of waste
recycled is estimated to have increased by 2%
between 2006–07 and 2008–09 to 42% (DECCW
2010a). A decline in the amount of materials recovered
per person from an estimated 0.66 tonnes per person
in 2006–07 to about 0.58 tonnes per person in 2008–
09 reflected a lower generation of waste per person.

Table 1.4: Recycling performance by waste stream and recycling, SMA and ERA, selected years
Waste recycling (tonnes/year)
C&I
waste

C&D
waste

Waste recycled
(kg/person/
year)

Waste recycled
(% total waste
from region)

595,000

1,022,000

2,505,000

1,116

48%

ERA

189,500

269,500

473,000

736

47%

SMA

605,000

1,214,500

2,508,000

1,155

49%

ERA

239,000

401,000

504,000

891

50%

SMA

801,500

1,528,000

2,978,500

1,397

54%

ERA

351,500

354,406

851,380

1,199

56%

SMA

1,076,000

1,816,500

3,684,500

1,683

62%

ERA

389,500

546,500

994,500

1,454

59%

Financial
year

Region

2002–03

SMA

2004–05

2006–07

2008–09

Municipal
waste

Source: OEH data November 2011
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Regional planning has facilitated regional recycling
contracts, which are proving to be effective and
efficient in expanding recycling services to remote
areas of the state. From 2009 to 2011, the regional
contracts resulted in:

In 2010–11, each person in the SMA on average
set aside approximately 99.2 kilograms of material
for recycling, compared with 81.3 kg in 2000–01
(Figure 1.16) (OEH in prep.[b]). The average per
capita amount recycled in the ERA was a little higher
than the SMA at 104.6 kg per person per year. These
amounts are slightly down from the 2009–10 per
capita figures, in the case of the SMA almost 2%.
However, the per capita amount of waste disposed
of to landfill through the kerbside system fell by
2.7% over the same period, indicating an overall
decrease in waste generation rather than a decrease in
the kerbside recycling rate.

• recovery of over 47 tonnes of scrap metal and
673,500 farm drums

• collection of 1.4 million litres of used oil
• reprocessing of more than 543,400 cubic metres
of organic waste.

Dry recyclables

The per capita amount of dry recyclables collected
from kerbside recycling in the ERA has increased by
over 50% since 2000–01 (Figure 1.16), a reflection of
the substantial increase in the provision of recycling
services in this area. The total amount of dry
recyclables has increased to 69% (OEH in prep.[b]).

Kerbside collections for dry recyclables, which
include newsprint, cardboard, paper, and food and
beverage containers, are provided by 152 councils
across NSW. The overall quantity of dry recyclables
collected continues to grow, up from 450,000 tonnes
in 2000–01 to 704,000 tonnes in 2010–11, an increase
of 57%. Mobile garbage bins are the most common
collection system (with 50% of councils using them
in 2001 rising to 94% in 2010–11). In 2010–11, the
103 councils offering a kerbside recycling system
used the Government’s preferred collection systems
for dry recyclables (one 240-litre fully commingled
mobile garbage bin or two 120-L mobile garbage bins,
one for paper and one for containers).

On average in 2010–11, each NSW resident recycled:

• 53.7 kilograms of paper and paper products
• 26.2 kg of glass
• 6.1 kg of plastic
• 2.81 kg of steel cans
• 0.6 kg of aluminium cans.

These figures are for recyclables after contaminants
were removed.

2000–01

2001–02

SMA

2002–03

2003–04

ERA

Source: OEH in prep.[b]

36

NSW State of the Environment 2012

2004–05

2005–06

2006–07

SMA recycling growth

2007–08

2008–09

2009–10

ERA

SMA

ERA

SMA

ERA

SMA

ERA

SMA

2010–11

ERA recycling growth

Per person recycling growth (%) (from 2000–01 base)

0

ERA

0

SMA

10

ERA

20

SMA

20

ERA

40

SMA

30

ERA

60

SMA

40

ERA

80

SMA

50

ERA

100

SMA

60

ERA

120

SMA

Kerbside recycling rate (kg/person/year)

Figure 1.16: Annual kerbside collections for dry recyclables, SMA and ERA, 2000–01 to 2010–11

1.3
Table 1.5: Amount of garden organics recycled in the SMA and ERA combined
Year

Total generated
(tonnes)

Total recycled
(tonnes)

Total recycled
(%)

1998

680,000

269,000

40

2002–03

1,140,000

550,000

48

2004–05

866,000

482,000

56

2006–07

820,500

561,500

68

2008–09

946,000

683,000

72

2010–11

936,000

686,000

73

Source: DECC 2009a; EPA data May 2012

Recycling of organics
Seventy-three per cent of garden organics
(‘green waste’) across the SMA and ERA was
collected and recycled in 2010–11 (Table 1.5).
Other results relating to the recycling of
organics include:

• in 2010–11, 64 councils across NSW provided a
garden organics collection service compared
with 59 in 2008–09

• in 2010–11, 34 out of 38 Sydney councils provided
a garden organics kerbside service

• across NSW a 25% increase in the amount of

organic material recycled from kerbside collections
between 2008–09 and 2010–11.

Pressures
Adverse impacts on public health and the
environment can arise at many points in the life
cycle of materials, including resource extraction,
manufacture, use, resource recovery and disposal.
The link between economic growth and population
demographics and the growth in per capita waste
production is ongoing (see, for example, ABS 2007).
In Australia, growth in waste generation per
person is driven by population demographics and
economic factors. Australians are tending to live in
smaller household groups, with increases in both
the ownership of more durable goods per person
and the consumption of goods that have higher
packaging-to-product ratios (ABS 2007). Municipal
waste generation is mainly affected by population
changes whereas C&D and C&I waste generation rates
are strongly linked to economic conditions.

In addition to impacts on the environment associated
with the consumption of resources and the generation
of waste, there is growing recognition of the impacts
of hazardous chemicals contained in products (see
Land 3.2). The Australian Bureau of Statistics (ABS)
noted that over the past decades there has been
a large increase in the number and diversity of
products available in Australia, along with an increase
in the diversity, toxicity and complexity of waste.
Electronic goods, in particular, have been identified
as posing challenges to resource recovery and waste
management. This is because they have shorter life
spans, ownership of them is increasing, they contain
hazardous substances, and there is a lack of facilities to
process these products at the end of their useful life
(DECCW 2009a).
Additional pressures come from hazardous substances
newly listed under the Stockholm Convention
on Persistent Organic Pollutants, such as certain
brominated flame retardants which are present in
small quantities in older consumer products like
furniture and computers. The Convention requires
persistent organic pollutants and objects containing
them to be destroyed or treated prior to disposal.
However, it is not clear whether the current practice
of disposal to landfill meets these conditions or if
this requirement can be met by other waste disposal
facilities currently available in Australia (EPHC 2010).
As the population of NSW grows, the consumption
and disposal of products increases and, as additional
hazardous chemicals are targeted for phase-out, the
need for appropriate treatment and disposal facilities
for chemical waste and products containing these
substances will intensify.
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Responses
Established responses
NSW 2021: A plan to make NSW number one
(NSW Government 2011), the Government’s 10-year
plan for NSW, includes initiatives aimed at increasing
the efficiency of consumption (of electricity, for
example) and further reducing waste outputs.

Waste Avoidance and Resource
Recovery Strategy
The NSW Waste Avoidance and Resource Recovery
Strategy 2007 (DECC 2007b) is the main instrument
used by the NSW Government to respond to the
issues surrounding waste management. Reducing the
generation of waste and turning it into recoverable
resources are priorities for NSW. To meet this challenge,
a number of programs have been established under
the strategy, which also sets overall recycling targets
for 2014 that are reinforced in NSW 2021.
In 2010, the Review of Waste Strategy and Policy in NSW
(DECCW 2010b) examined the implementation of the
Waste Strategy, focusing on progress in meeting the
strategy’s 2014 recycling targets. The review proposed
23 enhancements to waste policies and strategies
to provide stronger drivers for achieving the targets.
Following that review, an implementation strategy was
developed: Reducing Waste: Implementation Strategy
2011–2015 (DECCW 2011b) refocuses efforts to achieve
the targets in the Waste Strategy and beyond and
identifies five areas for particular attention over the
ensuing four years:

• make it easier for households to separate and
recover their waste

• make it easier for businesses to separate
and recover their waste

• reduce or remove problem wastes to improve

resource recovery and produce environmentally
safe recyclable materials

•
• reduce litter and combat illegal dumping.

facilitate investment in waste infrastructure

Goal 22 in NSW 2021 is to ‘Increase opportunities for
people to look after their own neighbourhoods and
environments’. Targets listed to help achieve this goal
include: ‘By 2016, NSW will have the lowest litter count
per capita in Australia’ and ‘Increase recycling to meet
the 2014 NSW Waste Recycling Targets’.
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Waste is regulated under the state’s primary
environment protection legislation, the Protection
of the Environment Operations Act 1997 (POEO Act),
together with the Waste Avoidance and Resource
Recovery Act 2001 and the Protection of the Environment
Operations (Waste) Regulation 2005. These key statutes
contain the requirements for managing, storing,
transporting, processing, recovering and disposing
of waste in NSW.
The POEO Act requires licensed waste facilities in
NSW to pay a contribution for each tonne of waste
received for disposal at the facility. The Waste and
Environment Levy aims to reduce the amount of
waste being disposed of and promote recycling and
resource recovery. An independent review of the
levy commenced in 2012, having been identified as a
priority action under Goal 23 of NSW 2021. The review
is canvassing stakeholder views on how the levy
operates as well as ensuring that it continues to
increase recycling and reduce the waste that goes
to landfill.

Reducing and recycling municipal waste
The NSW Government continues to work closely
with local councils to reduce municipal waste and
increase recycling. Councils play an important role in
managing waste in NSW. Not only do they manage
the household waste stream, but councils have the
potential to influence other sectors as well through,
for example, community education.
The NSW Government supports local councils and
improved management of household waste through
various programs including those discussed below.
Improving resource recovery: The Local Council
Waste and Sustainability Improvement Payments
Program provides direct assistance to support the
72 councils in the regulated area to invest in new
and enhanced projects and actions that will improve
resource recovery and environmental sustainability
outcomes within their local government area.
Voluntary regional waste groups: The NSW
Government provides secretariat and funding
support to Renew NSW, a forum of eight voluntary
regional waste groups across 96 rural councils with a
population of over 2 million people. As a result of the
program, recycling from household kerbside services
in 2010–11 in rural regional NSW stood at 42.5%, almost
triple the 2002–03 recycling rate.
Love Food, Hate Waste: This program aims to
significantly reduce the 1.1 million tonnes of food
waste produced by households and businesses in
NSW each year (see People and the Environment 1.6).

1.3
Support tools and information
The NSW Government continues to provide a range
of tools and information to support councils to
improve waste services including:

• the on-line Environmental Benefits of Recycling
Calculator to let councils and communities
know how much their recycling contributes
to environmental improvements

• Preferred Resource Recovery Practices by Local

Councils – a best bins guide that is based on audit
data and clearly sets out the best systems for
collection of recyclable material, including food
and garden waste

• a model waste and recycling collection contract

that helps councils to effectively seek and engage
services that will improve their recycling and
waste management.

Reducing and recovering commercial
and industrial waste
The NSW Government has a range of programs for
tackling the commercial and industrial (C&I) waste
stream. This includes programs aimed at individual
businesses to help them change their practices by
using fewer materials, avoiding the generation of
waste, and taking up recycling. Other programs are
aimed at the system level, at points of collection or
reprocessing, to increase the recovery of useable
materials. Further programs target potential users of
recycled materials to build demand by demonstrating
performance and cost-competitiveness. Key programs
include those discussed below.
Business Recycling: Through a partnership with
Planet Ark, the on-line recycling directory Business
Recycling has proved very popular with businesses,
with more than 400,000 website visits and 1.3 million
page views since its launch in June 2010.
Growing markets for recycled organic material:
Food and garden material accounts for around 51%
of the waste that households throw away. It is also a
major component of business waste. Government and
industry aim to increase the collection and recycling of
organic material and the development of markets for
it. This program has been very successful in expanding
markets for recycled organic material at a rate of 7%
per year over the past 10 years and is a NSW success
story with more than 40 organics recycling facilities
now installed across the state.

Market development (timber, glass, plastics,
paper and cardboard): These materials make
up significant parts of the business waste stream.
Programs target barriers to recycling, which may be
different for each material. This includes investing in
new market areas, such as crushed glass in roadmaking
and shredded timber pallets for poultry bedding.

Working with communities
The NSW Government continues to work with local
communities and key partners to support recycling
and waste reduction and avoidance. For example, the
Government is working with schools, teachers and
students to promote recycling, waste avoidance and
waste reduction through the Sustainable Schools
NSW program. Bilingual educators of the Ethnic
Communities Sustainable Living Project have worked
with local community organisations and councils to
help diverse communities with recycling and waste
reduction, using in-language materials, field trips and
demonstrations (see People and the Environment 1.6
for more information on these initiatives).

Tackling litter and illegal dumping
RID Squads: NSW 2021 identifies the RID Squad
program as a key part of tackling illegal dumping.
The RID Squads investigate incidents and take action
against offenders, organise clean-ups, track down
illegal landfills, identify changes and trends in illegal
dumping across a regional area, and deter and
educate community members about illegal dumping.
Their strength is in ensuring illegal dumping issues
are tackled across a region, rather than stopping at
council boundaries.
For example, in 2010–11, the Western Sydney RID
Squad (of seven local councils) investigated 4716 illegal
dumping incidents involving approximately 226,000
tonnes of waste. Investigations resulted in the issue
of 93 clean-up notices and 733 penalty notices. RID
Squad activity led to around one-third of the illegally
dumped waste being recycled.
The NSW Government has also worked with Aboriginal
land councils and local government to support
Aboriginal communities to clean up and deter illegal
dumping and littering on community land as part
of the Aboriginal Lands Clean-Up Program.
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Litter programs: Tackling litter involves programs
spanning community education, supporting local
government to take action, and enforcement
programs. The successful ‘Don’t be a tosser’ litter
campaign continues to be effective through kits
available for councils and others that contain
campaign materials targeting the community.
The NSW Government has made it easy to report
littering offences from vehicles through on-line
reporting as well as via the Environment Line phone
service. Community awareness is increased through
warning letters and penalty infringement notices.

Developing responses
National action on product stewardship is a key
direction under the National Waste Policy: Less
waste, more resources (EPHC 2009a), agreed to by
all Australian environment ministers in November
2009. Product stewardship and extended producer
responsibility initiatives involve producers taking
greater responsibility for the environmental impacts
of their products throughout the product life cycle.
This includes making choices of materials during
product design and minimising the impacts of the
product during use and at the product’s end of life.
In 2011, the Commonwealth Product Stewardship
Act 2011 commenced. This landmark legislation
provides the opportunity to drive other national
product stewardship arrangements for priority
materials. It establishes for the first time a national
framework for setting up product stewardship
schemes, either voluntarily by industry or through
regulation. The first products to be regulated under
the Act are televisions and computers. As a result,
a new national TV and computer collection and
recycling scheme, run by industry, will commence in
2012. Industry will have to meet targets set under the
regulations. The legislation is the result of national
work over a number of years, including work on
television and computer recycling led by NSW.

40

NSW State of the Environment 2012

Other products where industry is working with
government to develop or implement product
stewardship schemes include used tyres and
fluorescent lamps. The potential to deal with other
priority waste products under the legislation is
very real.
National state and territory collaboration is also
dealing with other priorities under the National Waste
Policy, including managing and reducing the toxicity
of waste, increasing recovery of commercial and
industrial waste, reducing organic material to landfill
and improving the collection and consistency of data
across Australia.

Future opportunities
The recommendations of the independent review of
the waste levy in 2012 will provide focus and direction
for waste priorities going forward. A new Waste
Strategy will be developed, built on the significant
progress so far to springboard NSW to the next level of
outcomes for waste.

1.4
1.4 Urban water
The quality of drinking water in New South Wales remains very good.
The efficiency of water use and security of supply continue to improve.
Water from the state’s two major metropolitan water utilities meets the Australian Drinking
Water Guidelines. Drinking water supplied by regional local water utilities also meets the
guidelines in over 99% of samples.
Progress on reducing water consumption per person continues: while the population across
Sydney Water’s operating area has grown about 21% over the past two decades, total water use
has declined by about 25%.
Regional local water utilities have reduced average annual residential water use by 52% over
the last 20 years.

NSW indicators
Indicator and status

Trend

Information availability

Proportion of the metropolitan and regional water supply
meeting reliability standards for water quality

Stable



Total and per person water consumption for metropolitan
and regional centres

Decreasing



Water recycling

Increasing



Notes: Terms and symbols used above are defined in About SoE 2012 at the front of the report.

Introduction
One of the greatest challenges facing NSW is a
continued reliable access to water. Ensuring a secure,
sustainable and equitable water supply for people,
agriculture, industries and the environment is a key
goal of government. In the context of the recent
drought and the projected impact of climate change,
the importance of securing a sustainable water supply
has never been greater.

Status and trends
Urban drinking water quality

NSW drinking water quality in metropolitan areas
has continued to meet the standards set by these
guidelines, with all water supplied by Sydney Water
and Hunter Water meeting the microbiological and
chemical water quality guideline requirements.
Drinking water compliance with microbiological
indicators has been maintained, while compliance
with chemical indicators for most local water utilities
(LWUs) improved between 2004–05 and 2010–11.
Ninety-nine per cent of the over 25,000 samples taken
at 95 LWUs complied with the chemical standards.
Similarly, 99% of more than 21,000 samples from LWUs
also complied with the microbiological standards.
Overall, 88 LWUs had 100% compliance with the
standards (NOW 2012a, Table 12).

The NSW Government has endorsed the Australian
Drinking Water Guidelines as the benchmark for the
provision of water to the people of NSW (NHMRC
& NRMMC 2004). These guidelines promote a
preventative risk management approach for drinking
water quality, from the catchment to the household.
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–

243
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649

–
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315
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–

107

–
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10,101

Recycled
water
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9,564

7,239
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8,537

3,521
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497,612
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–
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–
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4

–
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–
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–
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–
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–
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2,872
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water

17,075
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3,747
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6,617
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–

–

678

–

10,517
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–
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–
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–

–

–
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–

–

–
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19,952*

Ground
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Source: DWE 2009a, Table 8; NOW 2010, Table 8; NOW 2011a, Table 8; NOW 2012a, Table 8
Notes: All volumes are in megalitres (ML)
Does not include water supplied for non-urban uses, such as irrigation.
LWUs included have more than 10,000 connected properties. Data for the smaller LWUs are available in the source tables.
* Desalination water

5,273

16,215

Wyong

14,214

Shoalhaven

Wingecarribee

3,996

Riverina

7,131

3,416

Queanbeyan

9,429

6,237

Port Macquarie–Hastings

Tamworth Regional
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Orange
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Goulburn Mulwaree

974
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3,350

5,952

Dubbo
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145

5,464

Country Energy

Kempsey
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5,458

Coffs Harbour

–
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2,557

6,949

Clarence Valley

1,691

–

–

–

3,025
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Ground
water

Byron

6,155

3,422

Ballina

1,556

5,534

Albury

Bega Valley

64,311

Bathurst Regional

480,642

Sydney Water

Surface
water

Hunter Water

Utility

2007–08

Table 1.6: Total urban water volumes by source for Sydney Water, Hunter Water and LWUs
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–

–

–
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–
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1.4
Sources and volume
of water drawn
Tracking the volumes of water from a range of sources,
such as surface water storages (drinking water supply
dams), groundwater aquifers and recycled water
schemes, provides the basis for sustainable water
management. Except for the water utilities servicing
the greater metropolitan region (GMR2) and central
coast, most NSW water utilities have reduced the
total volume of water they draw from environmental
sources (groundwater and surface waters, such as
reservoirs and pumping from rivers) since 2007–08
(Table 1.6). Across the western slopes and plains, and
in the larger coastal catchments, groundwater is often
a significant component of urban water supplies. In
areas where groundwater availability is low, recycling
of water tends to be more developed.

Recycled water
While recycled water contributes a small portion of
the total water supply, metropolitan water utilities
are increasing their recycling efforts (Table 1.6).
Around 14.8% of water supply came from recycling
in 2010–11, up from 2.9% in 2005–06 and 4.7% in
2007–08. In 2010–11, recycled water projects in Sydney
Water’s area of operations produced approximately
50 gigalitres (GL) of recycled water (1 GL = 1000 ML).
These projects include:

• the largest residential recycled water scheme in

Australia at Rouse Hill which currently supplies
around 2.2 GL a year to more than 20,000 homes,
eventually expanding to around 36,000 homes

• recycling of 7.1 GL of water per year for industrial

use by BlueScope Steel in Wollongong, together
with a further 500 ML of highly treated, disinfected
recycled water supplied to the Port Kembla Coal
Terminal and the local golf club and sports fields

• supplying water from the St Marys water recycling

plant to help maintain the flow of the Hawkesbury–
Nepean River, reducing the volume of nutrients in
the river and making more water in Warragamba
Dam available for drinking

• the supply of recycled water by Sydney Water to

irrigate farms, golf courses, sports fields, parks and
a racecourse in the Sydney region (about 5.6 GL
in 2009–10).

In 2010–11, 81% of non-metropolitan LWUs recycled
effluent (NOW 2012a, Table 8). A total of 37 GL of water
was recycled, about 20% of the volume of sewage
collected. Most of this recycling was for agricultural
purposes, with 7.6 GL recycled for urban uses. The
highest volume recycled by a non-metropolitan utility
was 5.25 GL at Tamworth (although none was for
urban use).

Pressures
Climate variability and climate change influence the
availability of water, its sources and its consumption.
Water availability depends on rainfall and temperature:
the volume of water held in storages varies with
climatic conditions, partly because of changes to
rainfall, evapo-transpiration and runoff (see Water 4.1)
and also because hotter, drier conditions increase the
watering of lands and use of evaporative coolers.
In addition, there is constant pressure on water
supplies from the demands of a growing population.

Water demand
Water has not always been used efficiently by all
sectors. However, as a result of education campaigns
by the NSW Government and water authorities
in recent years, along with new water pricing
arrangements, community attitudes are changing
and water is more likely to be viewed as a valuable
resource. For example, the Sydney metropolitan
community has responded well to water restrictions
and demand management programs and this has
contributed significantly to water savings. However,
further reductions in water use in all sectors of the
community are required to meet future demand
in NSW.

Sydney and Lower Hunter
metropolitan areas
Between 1990–91 and 2003–04, Sydney Water
delivered between 550 and 650 GL per year of potable
water to all users (residential, industrial, commercial
and government) across its areas of operation –
Sydney, the Illawarra, Blue Mountains and adjacent
areas. This declined to a low of 481 GL per year in
2007–08 (excluding recycled water) and has been
about 500 ± 5 GL since. This sustained decline is
primarily due to restrictions and demand management
programs, which include water efficiency and leakage
reduction programs, and water recycling.
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Figure 1.17: Demand for potable water, Sydney Water (1996 to 2011) and Hunter Water
(2002–03 to 2010–11)
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Notes: For Sydney Water data, the year shown is as at 1 January; for Hunter Water data, financial years are shown.

Water consumed as a proportion of the long-term
sustainable yield has fallen from over 100% prior to
2004–05 to 88% in 2010–11. This translates to a daily
potable water consumption pattern that has been
steadily declining, down from 343 litres per person
in 2004–05 to 303 L in 2010–11. This figure is well
below the water conservation target in Sydney Water’s
operating licence of 329 L per person per day by
30 June 2011 and was achieved five years early. Despite
a population increase of about 21% over the past two
decades, total water use has declined by about 25%.
The trend in potable water consumption per person
from 1995–96 to 2010–11 shows the effect of voluntary
and mandatory water restrictions and demand
management programs over this period. The data
demonstrates the success of sustainable water-use
programs in preserving water supplies (Figure 1.17).
Over the past 10 years, Hunter Water has drawn
between 69.5 and 79.6 GL of potable water per year
across its areas of operation, comprising the local
government areas of Newcastle, Lake Macquarie,
Maitland, Cessnock, Port Stephens and Dungog.
Over the past nine years, daily potable water
consumption has declined by about 12% despite
population growth of 10% and per-person potable
water consumption falling around 20% (Figure 1.17).
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Residential water use
The average annual volume of residential water
supplied by local water utilities (LWUs) to connected
residential properties in regional NSW has fallen
52% over the last 20 years (from a median of
330 kilolitres per connected property in 1991–92
to 159 kL in 2010–11). This equates to a water saving
of 140 GL per year.
In Sydney, the Illawarra and Lower Hunter, the
residential sector is the largest water user, accounting
for around 65–75% of total water consumed. In
regional NSW, the residential sector accounts for
two‑thirds of total water consumed (NOW 2012a,
Table 8).
In regional areas, the average annual residential water
consumption per connected property decreased
significantly for most LWUs between 2004–05 and
2010–11 (Figure 1.18). For example, the median
residential water use in 2004–05 was 200 kL per
connected property, compared with 159 kL in 2010–11.

1.4
Figure 1.18: Average annual per-property residential water consumption by LWU
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Source: DWE 2009a, Table 10; DWE 2009b, Table 10; NOW 2010, Table 10; NOW 2011a, Table 10; NOW 2012a, Table 10
Notes: LWUs included have more than 10,000 connected properties. Data for the smaller LWUs are available in the source tables.
The Hunter Water supply network interconnects with adjacent LWUs, enabling it to supply and receive bulk treated water
from Wyong and Gosford councils and Midcoast Water.

Responses
Existing responses
NSW 2021: A plan to make NSW number one
(NSW Government 2011), the Government’s 10-year
plan for NSW, addresses the challenge of water
management by describing a delivery framework and
targets to guide decision-making in water resource
allocation and management. There are three distinct
components to water management in NSW:

• metropolitan water use (Sydney, the Illawarra,
the Blue Mountains and adjacent areas)

• urban water use in regional areas (Hunter Region,
Central Coast and country towns)

• rural water use (see Water 4.1).

One of the most significant changes to the
management of water in NSW has been the adoption
of statewide goals and targets through NSW 2021.
For both metropolitan water use, and urban water
use in regional areas, this includes Goal 21 – ‘Secure
long-term potable water supplies for towns and cities
supported by effective effluent management’.

The relevant priority action under the goal is:
‘Deliver the Country Towns Water Supply and
Sewerage Program which supports the provision
of water and sewerage services, including funding
towards the capital cost of priority backlog water
and sewerage infrastructure; providing emergency
drought assistance; monitoring and reviewing the
performance of utilities and advising on improved
operation of utilities; and managing dams, weirs,
water treatment, and sewage treatment facilities.’

Water sharing plans
Water sharing plans provide the statutory framework
for allocating water to different types of users
(town water supply, industry and irrigation) and the
environment. By setting the rules for how water is
shared, these plans provide a decade of security for
the environment and water users. Sixty-three water
sharing plans have already been developed for many
areas in NSW, covering both surface and groundwater
systems. About 95% of water use in NSW is now
covered by a water sharing plan (see Water 4.1).
Metering of water extraction from rivers by largeand medium-scale users with entitlements is currently
being implemented with large-scale users now
reporting water use every three months and mediumscale users preparing regular estimates of water use.

1.4 | Urban water
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Metropolitan water use
Metropolitan water plan: 2010 Metropolitan Water
Plan (NSW Government 2010b) sets out how the NSW
Government will provide a secure and sustainable
supply of water to meet the needs of Sydney, the Blue
Mountains and the Illawarra. There are four major parts
of this plan to secure ‘Water for Life’: dams, recycling,
desalination and water efficiency. These measures,
together with the plan’s adaptive management
approach, mean that Sydney’s water needs are
secured for future drought, a changing climate
and a growing population.
The NSW Government has a target of being able to
deliver 70 GL of recycled water in greater Sydney
by 2015. Existing or planned large-scale recycling
schemes include those at the Rouse Hill, Hoxton Park,
St Marys and Wollongong sewage treatment plants
(see ‘Recycled water’ under Status and Trends).
From January 2010, the desalination plant at Kurnell in
Sydney became operational in line with the terms of
the 2010 Metropolitan Water Plan. The plant will operate
at full capacity when dam levels fall below 70% and
continue to supply water until storages reach 80%.
The plant is currently able to deliver up to 250 ML
of water a day, although the intake and delivery
pipes have been sized so output can be doubled
if necessary.
Water efficiency measures are another important
response component. Improvements in water
efficiency can be achieved by installing more efficient
appliances, educating the community and modifying
processes to help use water wisely (see also ‘Demand
management initiatives’ below).
Water restrictions and Water Wise Rules:
In June 2009, the NSW Government introduced
permanent Water Wise Rules for Sydney, the Blue
Mountains and the Illawarra (see Figure 1.17). The rules
are simple, commonsense actions designed to ensure
that the water conservation measures adopted during
times of drought continue. Sydney Water estimates
that the enforcement of its Water Wise Rules saves
approximately 19 million GL of water every year.
Other parts of NSW also experienced an extended
period of water restrictions.
Along with restrictions to keep more water in dams
during droughts, work has also been undertaken
to gain access to deep water in dams and replenish
storages with groundwater reserves if needed.
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Lower Hunter region: In 2003, Hunter Water
prepared its first Integrated Water Resource Plan
(IWRP) under the 2002–07 operating licence. The
subsequent licence issued by the NSW Government
required Hunter Water to review the IWRP. Following
the review, the H250 Plan (Hunter Water 2008) was
released, outlining the long-term drinking water
supply strategy for the Lower Hunter region.
A new Lower Hunter Water Plan is currently being
developed by the Metropolitan Water Directorate
in line with the Council of Australian Government’s
agreed National Urban Water Planning principles. It will
ensure there is adequate water for the region’s needs,
both in drought and in the longer term, to support
predicted growth in population and industry.

Demand management initiatives
Water pricing for urban customers has undergone
significant reform, with a shift in tariffs away from
a reliance on fixed annual charges to ‘pay-for-use’
pricing. This pricing reform is overseen by the
NSW Independent Pricing and Regulatory Tribunal
(IPART) and has contributed to the reduction in
water consumption by more accurately reflecting
the value of water resources and the true costs of
supplying water.
During drought, education and training programs
targeted all sectors across the Sydney metropolitan
region. The Water for Life education program is an
integral component of the Metropolitan Water Plan.
The focus of Water for Life is to support and encourage
the Sydney community to play its part in water
planning and use water wisely.
Water Savings Action Plan requirements were
established in 2005 under the Energy and Utilities
Administration Act 1987. In Sydney Water’s area of
operations, action plans were required by all local
councils, businesses and government agencies
that use more than 50 ML of water per year per
site. The plans involved assessing current water use
and identifying cost-effective measures to reduce
water consumption. All 298 action plans were
approved by 30 June 2009. They contained 2329
cost-effective measures that organisations could
implement to save an estimated 8272 ML of water
each year. By 30 June 2011, 48% of cost-effective water
measures had been implemented.

1.4
Year-by-year water efficiency programs and recycling
have saved an increasing volume of drinking water
across Sydney Water’s areas of operation, with
55.839 GL saved in 2010–11 (Sydney Water 2011a).
Sydney Water has implemented residential demand
management programs, including WaterFix, to assist
households to conserve water. This involves specialists
from Sydney Water visiting residents and helping them
make changes to their homes and gardens to use
water more efficiently. The Every Drop Counts Business
Program involves targeted water conservation
programs for small business users and offers free
one-on-one partnerships to larger businesses who
use more than 80,000 litres of water per day.
Another Sydney Water initiative is a program to
actively detect and repair leaks. In 2010–11, leakage
was estimated to account for 106 ML per day
(38.6 GL per year), about 7.77% of potable water
used. This was a significant reduction on the leaks in
1999–2000 which wasted over 180 ML of water a day.
Since 2008, Sydney Water has been within its target
band for water lost by leakage (105 ± 16 ML per day)
(Sydney Water 2011b).
Sydney Water has 18 recycled water schemes. In
2010–11, more than 9% of total wastewater collected
was recycled (47.521 GL). The St Marys Water Recycling
Plant, which began operating in mid-2010, is Sydney’s
largest water recycling project. It is a key element
of the NSW Government’s Metropolitan Water Plan,
which includes increasing water recycling capacity in
Sydney Water’s area of operations to 70 GL per year
by 2015. Water from the plant currently replaces water
that would otherwise be released from Warragamba
Dam for environmental flows. As well as saving
drinking water, it reduces nutrient discharge, which in
combination with increased environmental releases
from upstream dams, contributes to the downstream
health of the Hawkesbury–Nepean River system.

Urban water use in regional NSW
Country Towns Water Supply and Sewerage
Program: This program is a major State Government
reform that aims to assist NSW regional local water
utilities (LWUs) provide appropriate, affordable,
cost‑effective and sustainable urban water supply
and sewerage services.

Through the comprehensive NSW Best-Practice
Management of Water Supply and Sewerage
Framework (NOW 2011b), the program provides
leadership, guidance and technical assistance to
LWUs and oversees and monitors their performance.
The key requirements of the framework include:

• strategic business planning
• sound pricing of water supply, sewerage and trade

waste services to achieve full cost recovery and
provide strong pricing signals to encourage efficient
use of the services

• performance monitoring by each LWU using
the NSW performance monitoring and
benchmarking system

• integrated water cycle management to assist

local water utilities achieve sustainable, affordable
and cost-effective water supply, sewerage and
stormwater services over 30 years or longer.

Financial support is also provided in the form of grants
towards the capital cost of works to address any
backlogs in water supply and sewerage infrastructure
needed to deliver improved public health,
environmental outcomes and security of supply to
more than one million people in NSW country towns.
Since its commencement in 1994, the program
has spent over $945 million to complete more
than 475 water supply and sewerage projects with
a projected spend exceeding $1.2 billion by the
scheduled end of the program in 2016–17.
Pricing: Having strong water pricing signals has
been of strategic benefit in achieving efficient water
use in regional NSW and has even resulted in a slight
reduction in the typical water supply residential bill
over the last 16 years. In 1996–97, 68% of the regional
NSW LWUs had a ‘free water allowance’. However
following its gradual removal by July 2007, the median
residential water usage charge rose slowly to 180 cents
per kilolitre in 2011–12 (Figure 1.19). In addition to
helping achieve a steady reduction in the residential
water supplied per property, strong pricing signals
over the last decade have also enabled regional NSW
LWUs to avoid over $1 billion in capital expenditure
for augmenting headworks and treatment capacity.
Moreover, prices that reflect the true value of water
have helped drive its efficient use to the point that the
‘typical’ residential customer has, overall, maintained
the real price of their water supply bill over the
past 16 years, about $445 per connected property
(Figure 1.19).
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Figure 1.19: Average annual residential water supply vs residential water costs
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Other government responses
NSW Government: The Building Sustainability Index
(BASIX) for new homes was introduced in 2004 to
ensure homes are designed to use up to 40% less
urban water than the average dwelling built before its
introduction. Based on commitments being reported
through BASIX, the average potable water use in a
compliant NSW home is approximately 135 L per
person per day. For commitments made on BASIX
certificates issued between July 2004 and December
2011, new BASIX-compliant homes are saving NSW
an additional 13 GL per year with cumulative water
savings across the state forecast to reach 55 GL in 2012.
These figures do not include water efficiencies from
BASIX-compliant alterations and additions, which will
add further savings.
Established in 2007, the NSW Climate Change Fund
provides funding for business, households, schools,
communities and government to save water and
energy. The NSW Home Saver Rebates program,
which ended as scheduled on 30 June 2011, provided
rebates for water-efficient washing machines, dualflush toilets, hot water circulators, and rainwater tanks
(see also People and the Environment 1.6). Water
recycling and stormwater harvesting schemes, and
water saving projects have been funded through the
Water Savings Fund, Central Coast Water Savings Fund,
the Rainwater Tanks in Schools, NSW Green Business
and Public Facilities programs. To 30 June 2011, the
Climate Change Fund had supported projects that
will save more than 19 GL of water per year (OEH 2011)
(see also People and the Environment 1.2).
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The Urban Sustainability Program aims to facilitate
projects of significant environmental benefit that are
delivered by local councils in partnership with other
government agencies, local businesses, community
organisations and householders. It provides
funding for urban water management projects that
have a particular focus on stormwater and urban
runoff to achieve sustainable water quality and
conservation outcomes.
Sustainability Advantage is designed to leverage the
growing business interest in sustainability, particularly
among medium and larger organisations. It focuses
on industrial ecology projects among businesses
keen to exploit opportunities for the exchange of
materials, energy, water and by-products. The program
integrates water conservation issues into broader
sustainability projects, with an emphasis on ‘business
value’, such as reduced costs, improved reputation and
increasing productivity, while making environmental
gains (see also People and the Environment 1.6).
Federal Government: The National Australian
Built Environment Rating System (NABERS) is a NSW
program which rates buildings on the basis of their
measured environmental impacts, such as energy,
water, stormwater runoff and pollution, sewage,
landscape diversity, waste and toxic materials, and
provides an indication of how well they are being
managed. NABERS is managed by the NSW Office
of Environment and Heritage (OEH) on behalf of the
National Steering Committee (comprising state and
federal governments).

1.4
NABERS Water ratings are available for commercial
office buildings, hotels, shopping centres and
homes. OEH is working with the NSW Department
of Education and Communities to develop a rating
for NSW schools and with NSW Health to rate
public hospitals.
In 2010–11, 431 NABERS Water ratings were issued.
Close to 600 businesses are engaging with NABERS
to rate their premises. NABERS has driven substantial
efficiency gains in the built environment. On average,
office buildings using NABERS to measure and manage
their water use have improved their water efficiency
by 9%. Altogether these buildings are saving 1100 ML
of water each year.
Under the national Water Efficiency Labelling and
Standards (WELS) Scheme, registration and water
efficiency labelling of washing machines, dishwashers,
toilets, urinals, taps and showers is mandatory and
the introduction of water efficiency labelling of
combined clothes washer–dryers is currently being
considered (DEWHA 2008a). At present only toilets
are subject to minimum water efficiency standards.
Through its participation in the WELS Scheme, the
NSW Government proposes introducing minimum
standards for washing machines and dishwashers.

Developing responses
Local water utilities inquiry: In September 2007,
the NSW Government commenced an independent
inquiry into secure and sustainable urban water
supply and sewerage services for non-metropolitan
NSW. The inquiry is part of an evolving process of
reform for the provision of water supply and sewerage
services to non-metropolitan NSW. It builds on
the reform agenda of the National Water Initiative
that is currently being implemented through the
Best-Practice Management of Water Supply and
Sewerage Framework (NOW 2011b) used in the NSW
Government’s Country Towns Water Supply and
Sewerage Program.
The report from the inquiry (DWE 2009c) recommends
the consolidation of water supply and sewerage
providers and the adoption of new organisational
structures. The report also recommends strengthening
the regulation of water supply and sewerage
providers, streamlining regulatory reporting and
procedures, and appointment of an ombudsman
to enhance consumer protection if it can be
demonstrated that there are net benefits in doing
so. The NSW Government is currently developing a
response to the recommendations of the inquiry.

The National Water Initiative (NWI) is a shared
commitment by governments across Australia to
increase the efficiency of water use and provide
greater certainty for investment and productivity
for communities and the environment. The urban
water component of the NWI focuses on the need
to secure urban water resources by improving the
reliability of supply, water efficiency and integrated
water planning (NWC 2008). The NSW Implementation
Plan for the National Water Initiative (NSW Government
2006) contains specific actions for implementing the
NWI’s eight key elements. All 32 eligible NSW urban
water utilities have met the rigorous national auditing
requirements and reported on their performance in
the National Performance Report 2010–11: Urban water
utilities (NWC 2012).
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1.5 Energy consumption
Fossil fuels currently meet 94% of New South Wales final energy use,
down from 97% in 2008. Around one-quarter of this demand is met by
electricity, with supplies from renewable sources doubling between
2007–08 and 2009–10.
NSW meets most of its demand for energy from non-renewable sources, mainly coal, along
with petroleum products and gas. The production and use of energy have significant
environmental impacts, including being the main source of greenhouse gas emissions in NSW.
Diversification of NSW electricity supplies is growing strongly with an increase in gas-based
electricity generation capacity and supply, reducing the need for coal-derived electricity.
Electricity supplied from renewable sources (other than Snowy Hydro) had been around 6%
from 2001 to 2008, but then doubled to 2010.
Residential electricity consumption per person (and per household) peaked in 2005–06 and
has recently been just below the levels of 2000–01. Demand for electricity appears to have
stabilised for now and remains at about the same level as five years ago.

NSW indicators
Indicator and status

Trend

Information availability

Total NSW energy use

Increasing



NSW non-renewable energy supply

Increasing



NSW renewable energy supply

Increasing



Energy use per capita

Decreasing



Notes: Terms and symbols used above are defined in About SoE 2012 at the front of the report.

Introduction
Energy is essential to the functioning of an advanced
industrial society. NSW uses approximately onequarter of Australia’s total energy, with large reserves
of black coal and a substantial mining industry. As a
result, the state enjoys a reliable and secure energy
infrastructure, important factors underpinning the
stability and growth of the economy.
In the absence of effective planning and
environmental management controls, a range of
environmental impacts can be associated with coal
mining and gas extraction, including surface water
and groundwater pollution, erosion, dust and noise
pollution, and disruption to plants and wildlife.
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Energy production and conversion, such as coal
and gas to electricity in power stations, are the
main emission sources of greenhouse gases (carbon
dioxide, methane and nitrous oxide) as well as local
and regional air pollutants (oxides of nitrogen, oxides
of sulfur and particle emissions) (see People and the
Environment 1.2 and Atmosphere 2.1). Greenhouse
gases contribute to climate change, which is
projected to cause more extreme weather with higher
temperatures, changing rainfall patterns, more storms
and rising sea levels in NSW (CSIRO & BoM 2007). The
process of electricity generation (or energy conversion
to various end uses) is also highly inefficient because
of the energy that is lost.

1.5
Status and trends
Final energy consumption
Figure 1.20 shows the trend in final energy consumed
by major sectors of the economy in NSW and the
Australian Capital Territory. In 2010–11, the industrial
sector used 41.8% of the total final energy of 1171
petajoules (PJ). This includes all fuel used for transport
in the industrial, residential and commercial sectors.
The share of the transport sector was similar at 39.1%,
while the residential and commercial sectors used
11.5% and 7.6%, respectively (BREE 2012).
‘Final energy’ is the energy supplied to the end user
(Figure 1.20). Final energy consumption includes
secondary energy, such as electricity, and therefore
excludes the coal used to generate electricity. Not
included in these figures are heat and conversion
losses in power plant facilities and refineries, as well as
transmission and distribution losses. In 2010–11, waste
heat from power plants (and other losses) amounted
to about 437.4 PJ, equivalent (and additional) to 37.4%
of the state’s total final energy use (see also People
and the Environment 1.2).

For nearly 40 years, the consumption of energy
in the transport sector has grown markedly at an
approximate rate of 6 PJ per year (Figure 1.20). Energy
consumption in residential and commercial sectors
has also steadily increased but at a slower rate. Overall,
the final energy consumption of the industrial sector
has been increasing since the mid-1980s, although
prior to that there was a declining trend.
Figure 1.21 shows final energy consumption by fuel
and sector for 2010–11. Petroleum comprises the
largest component of final energy used in NSW and
the ACT. The transport sector was the major user
of petroleum in NSW in 2010–11, with some used in
the other sectors. Electricity use was highest in the
industrial sector. The overall proportions of these
fuels are:

• petroleum 45.4%
• electricity generation (fossil fuels) 19.9%
• coal (excluding electricity generation) 17.0%
• natural gas 11.0%
• renewables (hydroelectricity, wood, wood waste,
bagasse and biofuels) 6.7% (compare note under
Figure 1.23).

Figure 1.20: Final energy consumption by sector in NSW and the ACT, 1973–74 to 2010–11
500

41.8%

450

39.1%

400

Energy (PJ)

350
300
250
200
150

11.5%

100

7.6%

Industrial

Transport

Residential

2009–10

2005–06

2001–02

1997–98

1993–94

1989–90

1985–86

1981–82

1977–78

0

1973–74

50

Commercial

Source: Derived from BREE 2012
Notes: The data source combines data for NSW and the ACT in a way that cannot be disaggregated.
‘Industrial’ includes agriculture, mining and manufacturing.
‘Commercial’ includes general commercial, construction, and water, sewerage and drainage industries.
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Gas use
Across all sectors (Figure 1.21) the total per capita
use of gas (excluding LPG) in NSW increased from
17,793 megajoules (MJ) in 2007–08 to 22,285 MJ in
2010–11 (DTIRIS data 2012). The bulk of gas used in
NSW is for manufacturing and electricity generation.
Residential use (mainly for heating, hot water and
cooking) was around 21,546 MJ per household
in 2010–11.
Gas is Australia’s fastest growing energy source, with
investment in gas-fired electricity generation a key
driver. About 11% of the NSW installed electricity
generation capacity of 2238 megawatts (MW) is
powered by natural gas or coal seam gas (CSG). Gas
consumption for power generation and the capacity
of installed gas-fired generation are both expected to
continue to grow in NSW (AEMO 2011a).

Electricity generation
NSW imports electricity from interstate during times of
peak demand via the National Electricity Market (and
exports it at other times). This shares the generation

load, reduces the need for local generation, and
allows customers to benefit from lower wholesale
prices. NSW is a net importer and on average imports
electricity to meet around 10% of its annual demand.
In 2011, NSW generated 74,544 gigawatt-hours
(GWh) of electricity, the majority from coal (85.8%, a
slight increase from 82.6% in 2010, but down from
93.4% in 2007–08). Another 6.4% of the electricity
generated comes from gas. The remaining 7.8% is
from renewable energy sources (up from 7.2% in
2010 and 5.3% in 2007–08) – the main sources are
hydroelectricity (5%) and other renewables such as
wind (0.9%), landfill gas (0.5%), solar photovoltaic
(0.9%), bagasse (0.3%) and other biomass (0.3%) (DTIRIS
data 2012). Despite a 45.6% decrease in output from
Snowy Hydro (from 5450 GWh in 2010 to 2964 GWh
in 2011), there have been significant increases from all
other non-Snowy renewable generation. (Note that
generation data for recent years has been presented
on a calendar year basis for compatibility with the
renewable energy targets and reporting.)

Figure 1.21: Final energy consumption in NSW and the ACT by fuel and sector, 2010–11
Fuel consumption within sectors
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1.5
Figure 1.22 shows actual and forecast trends in
electricity generation under three growth scenarios
(TransGrid 2011; AEMO 2012). Annual energy generated
peaked in 2007–08 and showed a reduction of
1.8% over the last three years. Changes to the NSW
economic climate, such as the global financial crisis
that triggered a severe economic downturn in late
2008, resulted in lower demand for electricity between
2008–09 and 2011–12 compared with the forecasts
presented in SoE 2009 (DECCW 2009a). Additional
factors that contributed to lower demand included
forecasts of significantly higher electricity prices, the
phase-out of energy-intensive water heaters and
incandescent light bulbs, and implementation of the
NSW Energy Savings Scheme.
Despite this recent drop, NSW electricity demand
is projected to grow at 1.2% per annum under the
medium growth scenario and 1.6% and 0.3% under
the high and low scenarios, respectively, over the
10‑year outlook period from 2012–13 to 2021–22.

Figure 1.22: Actual growth and forecast
trends in electricity generation in NSW
under various growth scenarios

In 2009–10, renewable energy sources provided
for 12% of the state’s total electricity consumption
(4.7% from Snowy Hydro). Renewable sources have
the following shares of the remaining 7.3%: solar
photovoltaic systems (29%); wind (19%); biomass (19%);
solar water heaters which displace electricity use from
electric hot water systems (15%); landfill gas (12%); and
other hydropower (6%). The interstate movement of
electricity under the National Electricity Market, and
other factors, means that NSW generation figures (as
reported above) do not match consumption figures
(for both renewable and non-renewable sources).

In 2011, NSW generated over 800 GWh of electricity
from bioenergy sources, such as bagasse and landfill
gas. Wind plants in NSW (280 MW installed capacity)
generated 652 GWh of energy (DTIRIS data). The
generation of power from solar photovoltaic systems
in NSW more than doubled between 2010 and 2011 to
684 GWh (about 2.5 PJ) in 2011.
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Solar, wind and biomass resources are increasingly
being developed, largely due to energy sector reforms
introduced by the NSW and Australian Governments.
For example, supply from wind has jumped 10-fold
since SoE 2009 (DECCW 2009a) and solar photovoltaic
supply has increased six-fold.
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Trends in maximum demand are largely the same as
annual energy demand. Peak summer or peak winter
demands are forecast to rise by 1.2% per annum
over the next decade. Both energy and maximum
demand forecasts are lower than previous forecasts
due to the closure of the aluminium smelter at Kurri
Kurri, increasing penetration of rooftop photovoltaics,
lower manufacturing output in response to the
higher Australian dollar, consumer response to rising
electricity costs and energy efficiency measures.

Figure 1.23 shows the trend in estimated
consumption of electricity from renewable sources
since 2001. Electricity supplied from renewable sources
other than Snowy Hydro (such as wind, biomass and
landfill gas) has increased significantly over the decade
to 2009–10. These increases were offset by reduced
generation from the Snowy Hydro Scheme until 2008–
09 because of a lack of water due to the drought.

Source: TransGrid 2011; AEMO 2012
Notes: This data is based on energy sent from major
power plants and smaller generators located in the
distribution network.
AEMO 2012 data is used from 2005–06 onwards.
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Figure 1.23: NSW consumption of electricity from renewable sources, 2000–01 to 2009–10
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Source: DTIRIS data 2011
Notes: Although about 28% of current NSW electricity generation capacity is powered by renewables, the availability of supply
from renewable sources is lower and varies from year to year.
Estimating renewable energy consumption is complicated by the interstate trading of electricity (especially for Snowy
Hydro production which has always been available for use by both NSW and Victoria). Also supply from the smaller
renewable generation facilities is often not available easily and the Renewable Energy Certificate (REC) registry data is used
to estimate the consumption by various fuel types. REC registry data for NSW does not equate to the actual renewable
generation in NSW due to various factors, including the baselines and multiplier factors.

Pressures
Growth in energy demand
Three key pressures are facing the energy sector in
NSW. These are the ongoing, increasing demand
for fuel for transport and the long-term growth in
demand for both electricity and gas (which is in part
driven by strong growth in gas-powered electricity
generation). As noted previously, the electricity
generation industry is the largest user of energy,
but as electricity is used as a form of secondary
energy, the fossil fuel inputs to the generation of
electricity fall outside of the discussion of end-user
energy consumption.
The strongest growth in energy consumption in NSW
has been in the commercial sector (136% growth over
37 years), while the residential sector (92%) has grown
at about the same rate as transport (91%) (Figure 1.20).
Overall, final energy consumption by industry was
18%, with stronger recent growth masked by earlier
negative growth.
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Petroleum
As well as being the economic sector with the
greatest end-user consumption of petroleum fossil
fuels (Figure 1.21), transport has a slow rate of uptake
of alternative fuel sources. Heavy reliance on the
combustion of fossil fuels has environmental and
health impacts, including greenhouse gas emissions
(People and the Environment 1.2) and air pollution
(Atmosphere 2.1). NSW has the largest number of
vehicles of any Australian state (ABS 2009) and is the
largest market for petroleum in Australia. Electric
vehicles show considerable promise for improved
environmental performance for road vehicles,
especially if supplied from renewable energy sources.

Gas
Gas demand in NSW is forecast to grow at an average
rate of 7.1% per annum over the next 20 years (AEMO
2011a) and is expected to triple from 160 PJ per annum
to 505 PJ per annum (excluding LNG exports).

1.5

Household energy use
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Figure 1.24: Residential electricity consumption in NSW and the ACT, 1994–95 to 2010–11
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Source: ABS 2011a; Energy Supply Association of Australia data 2011
Notes: Information from the Energy Supply Association of Australia combines data for NSW and the ACT in a way that cannot
be disaggregated.

Electricity
In 2009–10, NSW and the ACT used 69,778 gigawatthours of electricity. The industrial sector accounted
for 37.7% of the state’s overall consumption, followed
by the residential (33.4%), commercial (27.2%) and
transport (1.9%) sectors (ABARES 2011a). In 2009–10,
the major sources of fuel for this electricity were
non-renewable, such as coal and gas (88%), while
renewable energy sources provided 12% of the state’s
total electricity consumption (see Figure 1.23).
Since 1994–95, electricity consumption per household
has increased significantly, but has decreased since
a peak in 2005–06 (Figure 1.24). Household sizes in
NSW are very gradually decreasing so the household
and per capita trends are almost identical.
As electricity is the most common energy source
used by NSW households to power home heating
and cooling systems, year-to-year climatic variations,
such as the exceptionally hot and dry summers of
2006 and 2007, significantly influence the demand
for space conditioning energy. A recent estimate
found that 55% of Australian households use
reverse‑cycle air‑conditioning or other electric heating
in their homes (ABS 2011e, Table 8) with ownership
of air‑conditioners more than doubling since the
mid‑1990s (DEWHA 2008b).

Computer‑related equipment and large flat‑screen
TVs have also increased energy use recently.
These household-level increases have been
more than compensated for by energy efficiency
improvements and generation from embedded
renewables, such as solar PV.

Responses
Established responses
NSW 2021: A plan to make NSW number one
(NSW Government 2011), the Government’s 10-year
plan for NSW, identifies the increased use of renewable
energy as a priority in its Goal 22 – ‘Increase renewable
energy: 20% renewable energy by 2020’. The target is
designed to support the national renewable energy
target, expanding renewable energy in NSW at
least cost.
NSW 2021 also identifies the need to use energy more
efficiently under Goal 5 – ‘Contain electricity costs
through efficient energy use’. This includes a target to
improve energy efficiency by achieving 16,000 GWh
of annual savings by 2020.
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Renewable energy developments
The NSW Government has policy initiatives in place to
promote favourable conditions for the development
and use of alternative and renewable energy
technologies as outlined below.

• Supporting the national renewable energy target of

20% by 2020: The NSW Government has developed
a draft Renewable Energy Action Plan to guide
NSW’s renewable energy development and outline
how the state can support achievement of the 2020
target at least cost. The plan will be informed by the
workings of the NSW Solar and Renewable Energy
Summit, along with community consultation.

• The NSW Renewable Energy Development

Program and the Australian Clean Energy Finance
Corporation are both funding and promoting
investments in low carbon dioxide-emitting
technologies, such as biogas, geothermal and largescale solar thermal generation. As well as helping to
demonstrate these new energy technologies and
support their early commercialisation, they will help
to meet the 2020 renewable energy target.

• Six Renewable Energy Precincts have been

established in areas of the state that show the
greatest potential to generate electricity from
wind. A supporting program is facilitating wellsited renewable energy projects and building
community understanding, involvement and uptake
of renewable energy. New planning guidelines for
wind farms were exhibited in early 2012 (DP&I 2011a;
DP&I 2011b). These were prepared in consultation
with the community and energy industry to
ensure effective dialogue with local communities
and deliver improved consistency, transparency
and rigour in the planning assessment process.
The guidelines provide a regulatory framework to
guide investment in wind farms across NSW, while
minimising and avoiding any potential impacts on
local communities.

• The installed capacity of small-scale solar

photovoltaic generation has grown rapidly over
the past few years and demand remains high: in
the six months following the closure of the Solar
Bonus Scheme for new applicants in April 2011, a
further 20,315 customers applied to connect solar
photovoltaic systems to the electricity grid. In
addition to this, over 54,000 NSW businesses and
households have installed photovoltaic systems
in the absence of any government subsidies. The
NSW Government is exploring ways to provide a
sustainable and predictable future for the solar
industry with IPART completing a review of the
feed-in tariffs for small-scale solar energy generation
in March 2012 (IPART 2012b).
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• The NSW Government continued in its role as

Program Manager of the National GreenPower
Accreditation Program in 2011–12. The GreenPower
Program allows electricity customers to purchase
renewable energy for their home or business
through their energy retailer. The latest audited
figures from the 2010 calendar year show
that support for the program is steady with
approximately 2200 GWh of accredited renewable
energy sold nationwide and sales in NSW
accounting for around a quarter of this (519 GWh)
(DTIRIS data 2012).

Alternative transport fuels and
new vehicle technology
The NSW Government is supporting the development
of a market for cleaner new motor vehicles and cleaner
and alternative fuels. This will improve air quality
and reduce fuel consumption and greenhouse gas
emissions. Biofuels, such as ethanol and modified
vegetable oil (biodiesel), create jobs in regional
NSW, help farmers and reduce reliance on foreign
fuel imports.
NSW established Australia’s first mandated biofuel
component in 2007. Since then, the petrol sold in NSW
has been required to contain a steadily increasing
content of ethanol, rising to 6% by volume on 1
October 2011. This does not mean that all fuel sold
will contain ethanol, but customers are provided
with a choice at the pump to fill up with E10 petrol,
which contains a blend of up to 10% ethanol. A 2%
biodiesel mandate was also introduced in 2009 and is
to be increased to 5% when sufficient local supply of
biodiesel is available.
Electric vehicles present significant opportunities to
reduce the environmental impacts of road vehicle
use. They do not cause air pollution when driven and
emit less carbon dioxide than internal combustion
engine vehicles even when charged through the
electricity grid.
The NSW Government is also trialling a new diesel–
electric hybrid bus. The fuel-efficient hybrid bus uses
state-of-the-art technology and is being tested by
State Transit on various routes in Sydney. The results of
the trial will contribute to the development of a clean
energy future for NSW.
As well as technological advance, the uptake of
electric vehicles may be assisted by developments in
infrastructure, policy and legislation in NSW as well as
the Australian Energy Market Commission review into
energy market arrangements for electric and natural
gas vehicles that is currently under way.

1.5
Using energy wisely
BASIX: The Building Sustainability Index (BASIX)
was introduced by the NSW Government in 2004 to
ensure that new homes, and residential alterations and
additions costing more than $50,000, are designed and
built to high energy and water efficiency standards.
Each new home in NSW must meet a greenhouse gas
emission reduction target compared with the average
home built before the scheme’s introduction. For
Sydney and coastal NSW, this target is 40%. For houses
approved between July 2004 and December 2011, the
commitment to energy savings for BASIX-compliant
dwellings translated to a cumulative reduction of
greenhouse gas emissions of more than 1.5 million
tonnes carbon dioxide-equivalent (see also People
and the Environment 1.2).

National initiatives
The Australian Government has been encouraging
the development of renewable and sustainable
technologies through programs such as the
Renewable Energy Target and Generator Efficiency
Standards Measure.
The National Australian Built Environment Rating
System (NABERS) is a NSW program that has been
extended nationally that rates a building on the basis
of its measured environmental impacts (see also
People and the Environment 1.4). NABERS Energy
ratings are available for commercial office buildings,
hotels, shopping centres and homes. A NABERS
Energy rating for data centres and NSW schools is
also under development.
By June 2011, 68% of NSW office space had been rated
with NABERS Energy for offices. A further 46 NABERS
Energy for hotels ratings were conducted along with
31 NABERS Energy for shopping centres ratings. Close
to 600 businesses are engaging with NABERS to rate
their premises. Office buildings using NABERS as a
management tool have improved their greenhouse
performance by an average 11.5%, with combined
carbon dioxide-equivalent savings of 257,000 tonnes
per year.
From November 2011, most office buildings over 2000
square metres in size have been required to disclose
their NABERS Energy rating at the point of sale or lease
under the Commercial Building Disclosure program.
In addition to this, NABERS ratings are crucial to a
number of industry and government programs, such
as the CitySwitch Green Office program, the NSW
Energy Savings Scheme, Melbourne’s 1200 Buildings
program, the National Green Leasing Policy and Green
Star ratings.

Smart meters/grids: Effective metering of end-user
consumption, when coupled with appropriate price
signals or other incentive measures, can encourage
customers to more actively manage their electricity
use. The Council of Australian Governments is
committed to the cost-effective rollout of smart
meters and the National Electricity Market is
developing a supporting framework.
The NSW Government participates in the
interjurisdictional Smart Meter Working Group, which
reports to COAG’s Standing Council on Energy and
Resources (SCER). The working group is reviewing
the electricity regulatory framework to facilitate
potential future implementation of smart meters.
The key issues for the group are ensuring the
greatest benefit for consumers by increasing their
opportunities to participate in energy saving and
demand management activities, while maintaining
consumer protection.
The Australian Government has contracted Ausgrid
to undertake the Smart Grid, Smart City initiative.
This $100-million project involves the installation
of Australia’s first commercial-scale smart grid with
customers across northern Sydney, Newcastle and
Scone. The aim is to demonstrate the technical
and commercial viability of a number of smart
technologies, such as electric vehicles, energy
storage and smart metering services.

Developing responses
Diversifying energy supply
With the state’s energy supply dominated by coal
(locally produced, but highly carbon-intensive)
and petroleum and gas (mostly imported and also
carbon-intensive), there are sound strategic economic
and environmental reasons to diversify the mix of
energy supplied. Individual industries and companies
can be expected to review their own energy supply
choices, but at a broader scale two key areas of
ongoing action should be the diversification of
energy sources for electricity generation and the
development of alternative transport fuels and new
vehicle technologies.
According to updated forecasting (AEMO 2012), NSW
will maintain or install enough energy generation
capacity to meet a growing demand for power until
well into the late 2020s, even if faced with 1-in-10
extreme weather conditions. The updated forecasting
also concluded that new generation capacity will not
be required for at least the next 10 years even under
a high economic growth scenario. This is several years
later than the forecast need for an additional 190 MW
capacity by 2018–19 made in Electricity Statement of
Opportunities 2011 (AEMO 2011b), mainly due to lower
demand forecasts.
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Following 45 years of operation, Delta Electricity
announced in July 2012 the closure of its Munmorah
power station, the oldest coal-fired plant with 600 MW
capacity. The station has been maintained on standby
but has not been in production since August 2010 due
to the ageing infrastructure and high maintenance
costs. Munmorah has development consent for
rehabilitation as either a coal- or gas-fired generator
with 700 MW capacity, but this would require
substantial new capital investment by a future owner.
New generation proposals with a total capacity of
12,600 MW have development approval (9900 MW
conventional, 2300 MW wind, 400 MW solar) and
a further 7600 MW are in the planning system
(1200 MW conventional, 6200 MW wind, 200 MW
other renewables). However not all of these may
progress to completion, depending on future
economic conditions.
The 20% renewable energy target, carbon price and
other low emission-related policies are expected to
assist the renewable generation proposals progressing
to completion. The large amount of new renewable
generation proposed could meet the general
energy demand requirements, with the Australian
Energy Market Operator (AEMO) determining that
the design of the National Electricity Market will be
able to integrate large amounts of wind generation
(AEMO 2011c). However, AEMO has also concluded
that these new renewable generation proposals are
unable to meet peak demand requirements and some
new fossil-fuel-powered generation capacity is likely to
be necessary.

Reducing dependence on coal and moving
to lower emission energy sources
The majority of the proposed new electricity
generation facilities in NSW do not involve the use of
coal as an energy source. This will reduce the state’s
dependence on coal and aid the move to lower
emission energy sources.
Gas is increasingly used for electricity generation,
mainly to fuel intermediate and peaking generators.
If, as forecast, gas-fired generation capacity grows
at 7.1% per annum (AEMO 2011a), the fuel’s share of
generation in NSW would increase from around 11%
to 37% by 2030–31 and coal’s share would fall from
61% to 40%.
Given strong local and international demand for gas,
ensuring security of a cost-effective supply is a key aim
of the NSW Government. In September 2010, a national
wholesale gas market platform was established in
the eastern states (operated by AEMO). The NSW
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Government is working cooperatively through COAG’s
Standing Council on Energy and Resources to support
further development of a national gas market. A more
harmonised interjurisdictional framework for the
regulation of the coal seam gas (CSG) industry is also
being investigated.
To ensure CSG development projects are able to
gain community support, the NSW Government
is implementing its Strategic Regional Land Use
Policy which will help reduce conflicts between
the mineral and petroleum resource industries,
agricultural production and environment protection.
The NSW Aquifer Interference Policy (DPI 2012) has been
developed as a component of the Strategic Regional
Land Use Policy. Furthermore, the Government intends
to develop a Gas Industry Development Plan to
ensure the necessary NSW-based policy frameworks
are in place to support the appropriate development
of all aspects of the gas industry. A Legislative
Council inquiry into the environmental, health,
economic and social impacts of CSG activities was
completed recently.

Future opportunities
As a means of maintaining supply of electricity while
reducing emissions, research and development in
NSW is currently examining suitable cost-effective
technologies that can be added to conventional
energy systems. These include:

• Carbon capture and storage: The possibility of

retrofitting post-combustion capture and storage
of carbon dioxide to existing power stations is being
explored, although this is not yet commercially
available for power stations emitting in the order
of 15 megatonnes carbon dioxide equivalent per
annum or more.

• Combustion efficiency improvement technology:

Developments in Integrated Gasification Combined
Cycle technology and hybrid combined cycle power
stations (where the exhaust heat from a gas turbine
assists combustion in a conventional coal furnace)
are being monitored by NSW Trade & Investment,
as part of its Coal Innovation Fund program.

• Drainage of mines to reduce emissions: With the

sponsorship of the Coal Innovation Fund, the CSIRO
is researching options to enhance methane drainage
of ‘gassy’ mines or remove methane from ventilation
air with the aim of potentially using the drained gas
for power generation.

1.6
1.6 Social trends
Research shows that the people of New South Wales continue to be
concerned about the environment, particularly the use of energy and
water, climate change and the protection of the environment.
The most recent ‘Who Cares About the Environment?’ survey has shown that water
management, energy issues and climate change rank as major environmental issues for the
people of NSW. Water management and biodiversity have both decreased in importance since
the last survey in 2006 but still rank among the top eight environmental issues.
The drivers behind public concern over energy efficiency have changed from mainly
environmental in 2006, especially climate change, to being more focused on cost in 2009.

Introduction
Social research has underpinned a range of practical
government-funded education and engagement
programs to help communities learn about and
adopt sustainable behaviours and engage in local
environment protection. These programs support the
use of innovative strategies by business, government
and non-government agencies that save costs
through more efficient use of energy, water and
resources; improve waste management; and adopt
sustainable practices in general.

Status and trends
Community attitudes and actions
Who Cares About the Environment?
Every three years since 1994, the ‘Who Cares About
the Environment?’ program has surveyed the
environmental knowledge, attitudes and behaviours
of NSW people. The research shows that people in
NSW generally have high levels of concern about
environmental issues, although the 2009 survey
indicated a slight fall in interest.
In 2009, 78% of the people surveyed indicated they
were concerned to some degree about environmental
problems, a decline from 87% in 2006; 22% indicated
they were not concerned at all, an increase from 13%
in 2006.
The longitudinal nature of the surveys has shown
steady increases over time in knowledge about
particular environmental issues. For example, the

proportion of people able to correctly differentiate the
greenhouse effect from the hole in the ozone layer has
increased from 24% in 1994 to 51% in 2009. However
significant knowledge gaps continue: for example only
about one-third of respondents in 2009 knew about
the water- and energy-saving benefits of recycling.
Water-related issues and climate change continued
to be the most prominent environmental issues for
NSW people in 2009, although those nominating
water issues decreased from 57% in 2006 to 42%,
while climate change mentions rose from 13% to 23%
(Figure 1.25). Energy- and fuel-related issues were the
third most nominated environmental issues in 2009,
increasing to 17% from 12% in 2006. Furthermore, in
2009 energy- and greenhouse-related initiatives were
also identified as the most important action the NSW
Government could take to protect the environment,
replacing water initiatives which was the most
mentioned in 2006.
The proportion of people who reported that they
had often taken active steps to reduce energy
consumption rose from 73% in 2006 to 82% in
2009. The main reason given for reducing energy
consumption was to save money, although
other commonly mentioned reasons included
environmental awareness and education through
advertising and media reports. In contrast, the
proportion of respondents who said they had often
reduced water consumption fell from 75% in 2006 to
70% in 2009. Overall, engagement in environmental
behaviours declined slightly between surveys: 51%
of respondents in 2009 said they had often adopted
six or more of the 10 environmental behaviours
surveyed in the previous 12 months compared with
58% in 2006.
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Figure 1.25: Environmental issues
‘most important’ to NSW respondents,
2006 and 2009 Who Cares? surveys
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This is a strong indicator of the development of ‘social
norms’ around energy efficiency and is also supported
by the results of OEH qualitative research in 2010.
There has also been a positive shift in energy-efficient
behaviours across the NSW community with 62% of
people surveyed in January 2011 claiming positive
behaviours to try to reduce their electricity use. Of
10 everyday energy-saving behaviours, the average
number that people say they perform ‘mostly’ or
‘sometimes’ increased from 7.8 at the benchmark in
2009 to 8.3 in January 2011.
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Drivers of energy efficiency have shifted over time
from a mix of financial and environmental motivations
to being predominantly cost-focused. The $63-million
Home Power Savings Program offers assistance and
advice to 220,000 lower income households across
NSW to help them reduce their use of power by up to
20% and help the environment (see also People and
the Environment 1.2).
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Food waste
In December 2009, the Love Food, Hate Waste
program studied 1200 NSW households to better
understand their attitudes towards food waste and
associated behaviours. The research found that NSW
households waste over $2.5 billion in uneaten food
each year. This is comprised of $848 million in fresh
food; $694m in leftovers; $372m of packaged and
long-life food; $231m in drinks; $231m in frozen food;
and $180m of home delivered/take away food. This
translates to the average NSW household throwing
away $1036 of edible food and drink each year.
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Research by the NSW Office of Environment and
Heritage (OEH) indicates some positive changes
in the NSW community’s views and practices
relating to energy efficiency. Since a pre-campaign
benchmark survey for the Save Power scheme in 2009
more households:
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The most common reasons for edible food being
wasted include that too much is bought, too much
is cooked, and people are unsure how to store
food correctly.

1.6
Education
Education and engagement are key tools to achieving
sustainability in NSW. They help people to understand
and share knowledge about complex environmental
issues and build their ability to take positive action
at home, work and play to live more sustainably and
protect the environment.
NSW environmental education priorities and
approaches have been coordinated through
successive NSW Environmental Education Plans, the
most recent being Learning for Sustainability: NSW
Environmental Education Plan 2007–10 (CEE 2006). In
late 2010, research commenced to review the current
status and uptake of sustainability education and
engagement strategies across all sectors in NSW and
investigate the best support framework for learning for
sustainability into the future. This work has included
collection of data and feedback from the community,
education, government and business sectors through
in-depth interviews and an on-line survey, which
engaged more than 300 respondents. The research
has identified the attitudes and opinions on learning
for sustainability as discussed below.
The top four goals of sustainability education
mentioned by respondents in the on-line survey were:

• building knowledge about sustainability
• influencing people to adopt practices or behaviours
• developing skills for the workplace or daily life
• developing positive attitudes.
Based on key informant interviews, the emphasis
of sustainability education should be on enabling
behaviour change and actions at the local and
‘place‑based’ level. Sustainability education and
engagement tools and strategies are still regarded as
important in achieving the key goals of sustainability
in NSW: to support the community to protect the
environment and live more sustainably.

The context and drivers for sustainability education
and engagement have been evolving ever since
the first Environmental Education Plan in 2002–05.
Business and industry consider it important for
sustainability to be linked to broader business
innovation and to see sustainability as a means of
securing business advantage. Seventy-one per cent
of survey respondents favoured the government
providing some strategic direction and coordination
to help organisations with education and engagement
of internal and external colleagues, staff, clients
and customers.

Respondents to the survey indicated that:

• Sustainability education and engagement need

to be actively integrated with other sustainability
approaches and programs, such as infrastructure
planning and the use of economic instruments.

• New alliances are needed to reflect the growing

diversity in sustainability education which is now
being practised and promoted across sectors,
ranging from business and industry to formal
education to community organisations.

• All sectors need more help to build their own

understanding on how to both develop and deliver
effective programs, including forming support
networks and alliances, and integrate learning for
sustainability with all other tools for change.

• Rigorous research and evaluation about what works

is needed, including showcasing best practice and
sharing knowledge and approaches in sustainability
education and engagement using, where
appropriate, new communications technologies
and channels.

Pressures
Many factors influence social behaviour and
community attitudes towards taking positive
environmental action, including values, knowledge
and intrinsic motivation. The status or condition of the
environment may also influence social behaviour.
The ‘Who Cares About the Environment?’ survey
in 2009 shed light on why people take this type of
action and the factors that discourage them. This
research found that people are more likely to protect
the environment if they have both an awareness
and understanding of the positive and negative
consequences of their behaviour.
Legislation appears to be a powerful driver for people
taking up positive environmental behaviours. Whether
a peer or social group regards behaviour as normal
can also encourage or deter behavioural change.
Local community education and engagement is
also being increasingly recognised as a key factor to
equip and support community members with the
knowledge, skills and motivation they need to manage
their property, household, business and lifestyle in
a more sustainable way. Councils and community
organisations are in a unique position to engage with
and educate at the local level.
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Responses
Established responses
A range of new projects to reduce the use of water
and energy and increase sustainability reflects the
NSW Government’s responses to increased public
concern about water shortage and climate change.
A number of long-running programs have also been
reoriented similarly. Programs are focusing on creating
partnerships between the NSW Government and local
government, communities and businesses to achieve
common and beneficial environmental outcomes.
Education and information resources are increasingly
being made available through on-line channels,
including websites, e-newsletters, SMS, website
banners and Twitter, to support partnerships with local
government, community organisations, businesses
and individuals across the state.

Sustainability Advantage
Medium-to-large organisations can draw on the
support provided by Sustainability Advantage to
identify and implement environmental projects
that also add business value. This program helps
participants identify and implement projects in
practical areas, such as resource efficiency (energy,
water, waste and raw materials); supply chain; staff
engagement; and carbon management. It provides
support in the form of workshops and training,
technical advice and facilitated networks.
By December 2011, the program had 605 members
drawn from industry sectors as diverse as agribusiness,
building products, aged care, education and
government. Members were reducing emissions of
the greenhouse gas carbon dioxide by 194,000 tonnes
per year and saving over $80 million a year as a
result of productivity gains, reductions in the use of
energy, raw materials, water and fuel, and improved
waste management.

NSW Energy Efficiency Strategy
In 2008, the NSW Government announced the
NSW Energy Efficiency Strategy (see People and
the Environment 1.2), which includes the following
programs targeting business and community actions:

• the Energy Saver program
• Energy Efficiency for Small Business Program
• the Energy Efficiency Training Program
• the Energy Efficiency Community
Awareness Program.
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The $15-million Energy Efficiency Community
Awareness Program provides the NSW community
with information and practical advice to reduce
electricity use at home and work. The program
provides an umbrella for other government programs
targeting energy efficiency for households, business
and the community, including through the media
campaign Save Power: What can you do in your
world? The program has three key components:
social research and evaluation; education and training;
and communication and engagement.

Love Food, Hate Waste
Food waste is a complex environmental, social
and economic problem. The Love Food, Hate
Waste program aims to raise awareness about the
environmental and economic consequences of food
waste in NSW and reduce the 1.1 million tonnes
of good food being sent to landfill. By promoting
easy and practical solutions for buying, cooking
and storing food, the program will help the NSW
community to waste less food, save time and money,
and reduce environmental impacts (see People and
the Environment 1.3 for more information on waste
programs). While Love Food, Hate Waste primarily
focuses on household food waste at the moment,
there are plans to also address commercial food waste
in the future. The core elements of the program
include research, communications materials, and an
education grants program.

Other programs
NSW Home Saver Rebates: This program was funded
under the NSW Government’s Climate Change Fund
and provided rebates to encourage residents to make
their homes more water- and energy-efficient. Before
the program ended on 30 June 2011, it was adopted
by one in eight households across NSW. The program
helped NSW households save approximately 46 billion
litres of water and $347 million on household water
and energy bills over the life of each installation and
reduce greenhouse gas emissions by more than
4 million tonnes.
Environmental Trust grants are offered to
community groups, schools, universities and
state and local government agencies to support
exceptional environmental projects that do not
receive funds from the usual government sources.
In the 2010–11 financial year, almost $91 million was
made available for projects, including those focusing
on urban sustainability, restoration and rehabilitation,
support and restructuring, education, Eco Schools
(see ‘Education’ below) and research.

1.6
Education
Educational programs continue to be delivered to
support communities, schools, government agencies
and businesses in adopting more sustainable
practices. Some highlights are outlined below.
The NSW Office of Environment and Heritage
coordinates a number of Discovery programs under
the banners ‘Discovery for schools’, ‘Walks, talks
and tours’ and ‘Aboriginal discovery’. The Discovery
programs run in NSW national parks provide an
important vehicle for environmental education and
a unique opportunity for community participation
in learning activities focused on understanding
and appreciating the conservation of nature,
cultural heritage and historic heritage in NSW. Since
Discovery was established in 1993, annual community
participation has increased from 40,000 to 290,561
in 2010–11.
Half of all NSW schools are now participating in
Sustainable Schools NSW which helps them to be
more energy- and waste-efficient and supports
teachers, students and school communities to adopt
sustainable practices. The program takes a wholeschool approach and works across curriculum, school
grounds, management and the schools community.
With funding from the Environmental Trust, the Eco
Schools Program provides grants to schools to involve
their students and community in developing and
implementing environmental management projects.
A total of 180 Eco Schools projects were funded
between 2009 and 2012, totalling $450,000.

Developing responses
In responding to feedback from the broader
community, the education sector, other government
agencies and business, the NSW Government will
focus on further building the capacity of business,
the community and individuals to act locally on
their priority environmental issues. Programs
will be improved with offerings customised to
stakeholder needs, providing better and easier
access, and delivering an integrated and effective
mix of education, infrastructure, regulation and
economic tools.

Future opportunities
A continued focus on social trends and support
for integrated community engagement and action
programs will ensure that the community is well
supported to address its environmental concerns.
Ongoing monitoring of social trends will assist in the
development of timely and effective government
policies and programs. Key challenges persist about
how best to motivate people to commit to and
maintain sustainable actions within the context of
an ever-growing range of pressing economic and
social issues, including employment, health, raising a
family and paying the bills. This is true for businesses
as well as individuals, households, government and
community organisations.

The NSW Government has also funded the $20-million
School Energy Efficiency Program and the $20-million
Rainwater Tanks in Schools Program as part of the
Climate Change Fund.

Water for Life
Water for Life is an integrated educational
component of the 2010 Metropolitan Water Plan
(NSW Government 2010b). Community campaigns,
innovative on-the-ground water education projects,
and training and resources are being delivered as
part of Water for Life to secure Sydney’s water supply
(see People and the Environment 1.4).
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1.7 Economics and the environment
Since 1992, the New South Wales economy has sustained positive
annual growth of around 2.7% per annum, with gross state product
increasing by approximately $16,000 per capita over the same period.
Economic instruments, such as taxes, subsidies, deposit-refund schemes, tradeable permits and
financial enforcement incentives, offer a flexible way to meet environmental quality objectives
with fewer regulatory costs by facilitating market responses to address environmental concerns.
A range of measures is being used to improve both economic efficiency and environmental
outcomes, including load-based licensing, which provides a financial incentive for polluters to
reduce the level of their emissions, and the Hunter River Salinity Trading Scheme, which allows
participants to trade with each other for the right to discharge saline wastewater.
The NSW economy is primarily service-based and thus has far less environmental impact than
economies based on extraction or primary industries. Service industries contribute over 70% of
the NSW gross state product, with financial and insurance services, professional, scientific and
technical services, information media and telecommunications making a large contribution.

Introduction

Status and trends

Economic growth (the increase in the production
and consumption of goods and services in an
economy over time) is intrinsically interrelated with the
environment. The interaction is not a simple one, with
different aspects of economic growth having different
impacts on the environment.

NSW is the largest contributor to the Australian
economy, generating just under a third of Australia’s
gross domestic product. The state has experienced
steady economic growth over the last two decades,
with real gross state product (GSP) increasing at an
average of around 2.7% per year. This is slower than
the Australian average of around 3.1%, although the
stronger national growth rate has largely been fuelled
by the expanding Western Australian and Queensland
mining sectors.

Economic growth is related to various factors, such
as population growth, increasing wealth, improving
standard of living, the technologies in use, and
productivity improvements. A growing population has
environmental impacts (such as increased resource
use and waste), while increases in the standard of
living normally imply that each person is ‘consuming’
more resources. On the other hand, improved
productivity and technologies mean that we are able
to produce more with potentially less impact, while
greater wealth increases society’s willingness-to-pay
for better environmental outcomes.
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Service industries contribute over 70% of the state’s
GSP, including large contributions from financial
and insurance services; professional, scientific and
technical services; and information media and
telecommunications (AE 2010). While manufacturing
remains a major industry in NSW, contributing 8.6%
of GSP in 2011, its growth has eased over the past
two decades and was overtaken by the financial and
insurance services sector as the state’s largest sector at
the turn of the century. Primary industries (agriculture,
forestry and fishing, and mining) have experienced
steady growth since 1990, with gross added value
almost doubling, although the contribution of these
sectors to annual GSP has remained relatively constant
over this period at around 4%.

1.7
Population growth in NSW has occurred at a slower
rate than economic growth, averaging 1.4% since
June 2006 (see People and the Environment 1.1).
In real terms, cumulative GSP growth has been
about 47% greater than the growth in population,
suggesting increasing levels of affluence in the NSW
population. Since 1990, real GSP per capita increased
by approximately $15,600 to $58,000.

Economic growth and
the environment
Increasing levels of economic activity can place
pressures on land and other natural resources or
assets, often referred to as ‘natural capital’. For
example, the NSW mining sector depends on access
to natural capital for growth. Mining’s gross value
added to GSP has increased by 86% since 1990:
as of April 2011, $8.25 billion was earmarked for
investment in major NSW minerals and energy sector
projects (ABARES 2011b), further strengthening the
sector’s contribution to GSP. However, the cost of this
expansion is the depletion of natural resources in the
project regions and environmental impacts, such as
particulate pollution.
Energy supply (at a reasonable price) is essential
to economic growth. Fossil fuels currently meet
around 94% of the primary energy demands of
NSW. Government-led initiatives and technological
developments have promoted an increase in the
use of renewable and low-carbon non-renewable
energy sources in recent years. The introduction of a
charge for carbon emissions is likely to support this
further. For example, there is considerable potential for
investment in coal seam gas production in NSW in the
near future. The industry has the potential to increase
economic growth and provide a cost-effective energy
supply, with lower greenhouse gas emissions than
coal-based energy production. However there are
significant environmental concerns with the gas
extraction process, mainly associated with the risk of
chemical contamination of surface and groundwater
sources. Despite these developments, high-carbon
non-renewable sources, such as coal-fired electricity
generation, are likely to continue to dominate the
state’s energy supplies for the foreseeable future
(Wood et al. 2012).
Economic growth may threaten the capacity of the
environment to break down or receive waste without
causing significant ecological harm. In densely
populated areas, waste products, such as solid waste,
sewage, hazardous waste, and atmospheric emissions,
place increased stress on the environment. Such
impacts have been observed in the Hawkesbury–
Nepean River, where population growth and changing
land-use activities have had a negative impact on

the health of the river. This has occurred through
increased runoff from agricultural, horticultural and
urban land uses, and discharges from services such
as sewage treatment plants, which are under greater
loads as the population they service increases. This
in turn can adversely affect other economic activity
in the area, such as recreation, tourism and fisheries
(HNCMA 2007).
While environmental impacts can result from
increasing population and economic growth, it
is important to note that they do not necessarily
occur proportionately to these growth rates. Policy
decisions, technological innovation and changes to
individuals’ behaviour can effectively reduce the rate
of environmental damage over time as population and
economic growth continues.
The share of total spending by NSW households over
the past two decades has stayed about the same.
However total household spending on transport
has grown by 96%, more than the growth in overall
household spending of 82%. This suggests that NSW
households are becoming more mobile, thereby
using larger amounts of fuel. The increase in transport
spending may result from workers having to commute
longer distances to work. Growth in transport
spending may also reflect growing affluence and
greater disposable income. See also People and the
Environment 1.1, People and the Environment 1.4 and
People and the Environment 1.5.

Economic analysis of
environment protection
There are practical and methodological difficulties
in applying economic tools to decisions about the
environment. Economic tools are used to:

• assess the costs and benefits of proposed

environmental standards, policies or investments to
achieve net gains for society while minimising the
regulatory burden on business and the community

• identify least-cost options for achieving specific
environmental outcomes

• assess the economic impacts of environmental
pressures

• provide advice on, and assessment of, regulations,

market-based instruments and economic incentives

• support efficient and effective land management
• provide advice on the efficient and effective
conservation and use of natural resources.
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Economic tools are used to support appropriate
policies that either improve environmental outcomes
at least cost or provide the greatest net benefit to the
NSW community. These assessments help the NSW
Government meet its commitments to reduce the
costs of regulation to industry and the community and
provide conditions that increase the competitiveness
of doing business in NSW (NSW Government 2011).
In addition, economic instruments can provide
policymakers with alternatives to traditional regulation
for delivering environmental outcomes at minimal
cost to businesses and the community.

Finally, there is a growing body of literature on the use
of stated preference techniques, such as contingent
valuation, that identify consumer preferences for
non-market goods (such as the value of species
preservation). Contingent valuation techniques
have recently been used in regulatory impact
assessments of the disposal of televisions and other
electrical equipment.

Environmental regulations in NSW undergo a
cost‑benefit analysis (CBA) to ensure that key principles
of good regulation are met. It must be demonstrated
that new or revised regulations will maximise the
net public benefit. CBA identifies the marginal costs
and benefits of a given program and other options,
quantifies them in monetary terms, and compares
them to arrive at a net benefit. There are often
challenges in quantifying the environmental impacts
of policy decisions. Where costs or benefits cannot
be quantified, they can be presented in qualitative
terms and considered when interpreting the measured
net benefit (or cost) of the program. Informed public
policy requires environmental goods and services
to be fully documented and assessed, even where
precise quantitative monetary values cannot be
readily or accurately estimated.

Economic instruments, including taxes, subsidies,
deposit-refund schemes, tradeable permits and
financial enforcement incentives, offer a flexible way
to meet environmental quality objectives with fewer
regulatory costs by facilitating market responses to
address environmental concerns. These instruments
can be applied to stimulate the adoption of more
efficient pollution abatement technologies and ensure
resources are allocated efficiently.

The economic value of environmental goods and
services can be estimated using various techniques.
For example, the net economic benefit obtained
by visitors to a national park can be estimated using
the travel-cost method (TCM). This uses the costs
that visitors incur in travelling to a particular location
(such as a national park) as a proxy for the amount
they are willing to pay to obtain the recreational
experience from that location. Data for TCM studies
is obtained from surveys of national and marine park
visitors. A 2007 travel-cost study of four marine parks
estimated the economic benefits of these protected
areas ranged from between $16 and $50 per visit
(ignoring the cost of travel time). The total economic
benefit from recreation at all four marine parks was
estimated at between $5.1 million and $7.3 million
per annum (DECC 2007c).
Economic techniques can also be used to estimate
the value of reducing pollution on health. The CBA
for the review of the Protection of the Environment
Operations (Clean Air) Regulation 2010 used the
damage-cost approach to estimate reductions in
health costs from measures that reduce air pollution
in NSW (DECCW 2010c).
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Use of economic instruments
in environment protection

An example of an economic instrument used by the
NSW Government is the Hunter River Salinity Trading
Scheme, a type of emissions trading scheme. The
Hunter scheme allows participants to trade with each
other for the right to discharge saline wastewater into
the Hunter River without exceeding environmental
thresholds. A similar but smaller scheme is the
South Creek Bubble Licensing Scheme, which
involves trading of emissions between three sewage
treatment plants into South Creek, a tributary of the
Hawkesbury–Nepean River.
Another economic instrument used in NSW is loadbased licensing. This provides a financial incentive
for industry to reduce pollution by charging fees that
depend on both the toxicity of pollution emitted
and its proximity to exposed populations. In a similar
way, the NSW Waste and Environment Levy provides
a financial incentive for commercial and residential
premises to reduce the amount of waste they send
to landfill.

1.7
Pressures
Economic factors and
the environment

In coming years, a tax on carbon emissions is likely
to further change behaviour by ensuring that market
prices reflect the full costs of production, including
the costs to the community from climate change
(see People and the Environment 1.2).

Greenhouse gas emissions and energy

Air quality

The largest contributions to NSW greenhouse gas
emissions are the use of fossil fuels for electricity
generation (approximately 41%), industrial processes
(17%) and transport (14%) (see Figure 1.12 in
People and the Environment 1.2). In general, the
expansion of production around the world has
been accompanied by outputs that often have
significant ecological impacts.

With population density rising in Sydney, the
community is at greater risk from adverse health
effects associated with air pollutants. People are
also moving to larger regional centres elsewhere in
NSW. The increasing population density of urban
and regional centres combined with the growth in
incomes and spending, including spending on private
transport, is placing pressure on outdoor air quality.

As concerns about the impacts of climate change have
become more widespread, there has been increasing
adoption of cleaner fuels, such as natural gas for
public transport, and the generation of wind and
solar electricity, as well as a general reduction in the
energy‑intensity of production.

In regional areas, air quality problems are being driven
by similar demographic trends and broader economic
growth, in particular the expansion of mining,
agriculture and industrial processing. For instance,
population growth in Tamworth has increased the
exposure of residents to surrounding agricultural and
industrial processing facilities. In the Hunter Valley,
high international demand for coal and the statewide
demand for low-cost electricity are driving increasing
development of coal mines. This in turn creates dust
and vehicle emissions that may have an impact on
local residents.

Although the flow of raw materials through the
economy is unlikely to slow in the near future, the
quantity of energy used per unit of output (energy
intensity) is expected to decline (Figure 1.26). To date,
reductions in the energy intensity of output have been
driven by changes in the behaviour of individuals and
businesses, as well as through complementary policies,
such as demand-management education and rebates
for solar panels (see People and the Environment 1.5).

Figure 1.26: Energy intensity of NSW
production indexed to 1990
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Source: ABARES 2011a, Table B; ABS 2011d, Table 1.

As the resource demands of the NSW economy
grow, there is likely to be more interaction (and
possibly conflict) between alternative land uses
for residential, commercial, agriculture, mining and
conservation purposes.
Land-use conflicts in urban areas usually result from
population growth driving demand for residential
development, which places pressure on remnant
green space, including land used for agriculture and
conservation. More recently, residential development
has transformed old industrial sites into residential
areas. Appropriate planning and design considerations
can reduce the environmental impacts of growing
urban populations. The population in NSW has
increased by approximately 25% since 1990, while
the number of occupied private dwellings has grown
by 43% (though with changing sizes) (ABS 1991, p.43;
ABS 2011f). Table 1.7 shows the extent of growth in
various land uses in NSW over the last two decades.

1.7

0.7

Land management

Changes in world commodity prices and the exchange
rate also determine the profitability of mining some
types of materials in NSW. The value of NSW mining
output has risen by 86% in real terms since 1990. But
despite the mining boom elsewhere in Australia, the
contribution of mining to NSW has remained relatively
unchanged since 1990 at approximately 2–3% of GSP.
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Table 1.7: Issues affecting land use in NSW

Year

Population

Occupied
private
dwellings

Agriculture,
forestry,
fishing
(industry
value)

Protected
areas
(ha)

Mining
(industry
value)

Manufacturing
(industry
value)

1990

5.8 million

1.9 million*

3,888,950*

$3.4 billion

$5.7 billion

$30.3 billion

2011

7.2 million

2.7 million

7,077,757**

$7.1 billion

$10.6 billion

$36.0 billion

ABS 2012

ABS 1991, p.43
ABS 2011f

Sattler &
Glanznig 2006

Sources

ABS 2011d – chain volume measures

Notes: * 1991 ** 2010

Water
Economic factors affecting the demand for agricultural
produce will have the largest impact on water use in
NSW, although water consumption is largely driven by
environmental factors affecting supply.
The agricultural sector has played an important role
in Australia’s economy and currently accounts for
approximately two-thirds of water consumption
in NSW. Although the economic value of the NSW
agricultural sector is relatively low (less than 2% of
GSP), the sector contributes over $4 billion worth
of exports annually (I&I 2010). Domestic demand
for agricultural products is relatively stable and is
expected to increase in line with population growth.
While changes in the Australian dollar and world
commodity prices have a large impact on the type
(and value) of NSW agricultural production, another
important driver is the availability of water.
The importance of water is no more apparent than in
the Murray–Darling Basin where prolonged drought
had until recently stressed farming communities,
production, and river and wetland ecosystems. The
return of water to the system over the last two years,
including significant flooding, highlights the important
role that rainfall plays as a driver of agricultural
production. Meanwhile most farmers have benefited
recently from rising world food prices, which despite
the appreciating Australian dollar, grew by 40% in A$
terms between 2004 and 2011 (RBA 2011).

Responses
Established responses
NSW 2021: A plan to make NSW number one
(NSW Government 2011), the Government’s 10-year
plan for NSW, sets ambitious targets for the economy
and, while realisation of these will see great benefits
for the people of NSW, they also pose significant
challenges for the environment. Specific targets set
out in the ‘Economy’ section of NSW 2021 that might
pose environmental challenges include:

• growth in business investment by an average
of 4% per year to 2020

• growth in GSP per capita by an average 1.5% per

year to 2020 with specific industry growth targets

• growth in employment by an average 1.25% per
year to 2020

• improved efficiency and effectiveness of

expenditure with all capital projects to be assessed
through a cost-benefit analysis

• protection of strategic agricultural land and
improved agricultural productivity

• containment of electricity costs through
efficient energy use.

Reviews of environmental legislation
NSW agencies are required by the Subordinate
Legislation Act 1989 to consider the economic costs and
benefits of environmental regulations every five years
or at the time they are amended. Regulations and
environmental standards in NSW are required to have
well-defined objectives, based on robust evidence
of the costs of compliance and the benefits that will
be generated.
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1.7
Table 1.8: Summary of recent economic assessments
Instrument

Benefits

Costs

Net benefit

Sources

Underground petroleum
storage systems

$110 million

$40 million*

$70 million

Stage 2 vapour recovery

$231 million

$106 million

$125 million

DECC 2009b – costs and benefits
are over 30 years, discounted to
present values

Solaria controls

$10 million**

$1.6 million

$8.4 million

DECC 2009c

Hunter River Salinity
Trading Scheme

$49.4 million

$2.2 million

$47.2 million

DEC 2006

Pu 2008, p.243

Notes: Costs and benefits are over five years (unless stated otherwise), discounted to present values
* Upper range of costs
** Lower range of benefits

This process improves our understanding of the
links between economic activity and environmental
improvements and ensures that policies explicitly take
these into account to achieve optimal outcomes for
current and future generations. Table 1.8 summarises
some recent assessments of the costs and benefits
of environmental regulations in NSW.

Developing responses
There has been increasing interest in improving and
streamlining regulatory practice in Australia through
the work of the Council of Australian Governments
(COAG) and the Productivity Commission, and in NSW
through the Independent Pricing and Regulatory
Tribunal (IPART) and Better Regulation Office. Areas
with environmental implications such as waste, urban
congestion, chemicals and plastics, and radiation
have been specifically targeted by these reforms.

Future opportunities
If NSW continues to experience economic and
population growth similar to recent decades, the
state will have an annual GSP of around $490 billion
by 2020 and a population of 7.8 million.
Responding to the new and increasing environmental
challenges presented by a growing NSW economy
will require a better understanding of how the
economy and the environment interact, supported
by the use of appropriate evaluation methods
to assess environmental policies and investment
decisions and innovative market-based instruments
to manage pollution.
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1.8 Aboriginal culture and heritage
The area of public lands in New South Wales that are protected
for Aboriginal cultural values has increased as have the number of
culturally significant objects and places. The first major changes in
30 years were made to strengthen the Aboriginal culture and heritage
provisions of the National Parks and Wildlife Act in 2010.
The NSW Government is committed to the protection and management of Aboriginal cultural
heritage and providing Aboriginal people with opportunities to protect their culture and
heritage and retain access to traditional lands. These commitments form part of Goal 26
in NSW 2021.
Since SoE 2009, the following Aboriginal listings have been added to the State Heritage
Register: the Myall Creek Massacre and Memorial Site, Wooleybah Sawmill and Settlement,
and Warangesda Aboriginal Mission and Station.

NSW indicators
Indicator and status

Trend

Information availability

Increase in the number of hectares of public lands that
Aboriginal people are actively involved in managing

Increasing



Increase in the number of Aboriginal culturally significant
objects and places protected

Increasing



Notes: Terms and symbols used above are defined in About SoE 2012 at the front of the report.

Introduction

Status and trends

‘Heritage’ is the collective environment, traditions,
objects and places that we inherit from the past
and preserve for the use and inspiration of future
generations. ‘Culture’ refers to the way we relate
to and understand the world – both the present
and the past. Together, culture and heritage frame
our understanding of the past and influence the
decisions we make about which values to preserve
for the future.

Heritage and cultural values are protected through
a suite of mechanisms that include the gazettal of
Aboriginal Places, regulation by legislation, statutory
registers and permit systems, government policies,
programs, grants, non-statutory agreements and
partnerships, and local community activities.

Aboriginal people have a holistic perspective of
culture and heritage. For Aboriginal people, culture
and heritage are intrinsically linked with belonging
to ‘Country’, the term used to describe both the land
and waters, including the sea, to which they have a
strong cultural connection. Protection, use and access
to Country are therefore central to the wellbeing of
Aboriginal people. Culturally appropriate management
of Country and its resources is an essential part of
protecting Aboriginal culture and heritage.
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The heritage objects, places, structures, landscapes,
movable collections and archaeological remains
(collectively termed ‘items’) which are protected by
the Heritage Act 1977 are managed and protected
through their listing on registers and schedules.

1.8
The National Parks and Wildlife Act 1974 is the primary
legislation that provides protection for Aboriginal
cultural heritage in NSW. The Act establishes offences
for harming Aboriginal objects and provides for
the declaration of Aboriginal Places and Aboriginal
Areas. The Act also contains provisions relating to the
repatriation of Aboriginal objects and places and for
joint agreements with Aboriginal communities to
manage national parks and reserves.

Heritage listings
Responsibility for heritage management in NSW
is largely shared between local government, State
Government agencies and the Heritage Council of
NSW. Local councils are responsible for managing the
bulk of heritage items through listings on heritage
schedules in their local environmental plans. State
agencies also have a statutory requirement to prepare
a Heritage and Conservation Register of assets under
their care and management under section 170 of
the Heritage Act. The Heritage Council, with the
support of the NSW Government, is responsible for
recommending to the Minister for Heritage items of
state significance to be included on the State Heritage
Register and the subsequent management of them.
The Australian Government manages listings
(including World Heritage List properties) on the
National Heritage List and Commonwealth Heritage
List under the Environment Protection and Biodiversity
Conservation Act 1999. Additionally, community
and professional bodies, such as the National Trust,
Aboriginal land councils and some professional
associations (Australian Institute of Architects and
Engineers Australia) also maintain heritage registers.
While these have no statutory effect, they are
an important record of community support for
individual items.

State Heritage Register
The State Heritage Register recognises the most
significant heritage places and objects across NSW.
These are items of ‘state heritage significance’ and
reflect the diversity of heritage sites in NSW. A total
of 78 new items was added to the register from
January 2009 to December 2011, taking the overall
number of listings to 1616.
The number of additions to the register nearly
doubled compared with the previous three years.
This has been partly due to introduction of the
Thematic Listings Program, launched in February
2009. The program provides a strategic and systematic
framework for managing accessions to the register.

Since SoE 2009 (DECCW 2009a), Aboriginal listings on
the State Heritage Register have been the Myall Creek
Massacre and Memorial Site, Wooleybah Sawmill
and Settlement, and Warangesda Aboriginal Mission
and Station.

Other lists
The Australian Heritage Council manages the National
Heritage List, which includes places of outstanding
heritage significance to the nation. Over 100 sites were
on the list in February 2012, with recent additions
including the Myall Creek Massacre and Memorial Site.

Aboriginal culture and
heritage management
Aboriginal culture and heritage are linked closely
with the natural environment and contain traditions
and assets, both tangible and intangible. The strong
relationship between Aboriginal people and their
lands makes culturally appropriate management of
Country and its resources a critical part of protecting
Aboriginal cultural values. Aboriginal cultural heritage
is protected and managed through mechanisms such
as Aboriginal Places, Aboriginal Areas, Conservation
Agreements, Memorandums of Understanding,
Joint Management Agreements and State Heritage
Register listings.

Aboriginal Places
Declaration of Aboriginal Places is an important way
of recognising and protecting Aboriginal culture and
heritage. Under the National Parks and Wildlife Act,
any land may be declared an Aboriginal Place if the
area is, or was, of special significance to Aboriginal
people. Aboriginal Places have tangible or intangible
value to Aboriginal people and show physical
evidence of Aboriginal occupation or use. However
they are not evaluated against a rigid set of criteria
or against other places. Declaration of an Aboriginal
Place does not change the status of the land or affect
ownership rights, but it is an offence to harm an
Aboriginal Place. To date, 82 Aboriginal Places have
been declared across NSW.
The NSW Government has developed a web-based
Atlas of Aboriginal Places, which features a map of
declared Aboriginal Places in NSW and information
describing the significance of them to Aboriginal
people and culture.
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Table 1.9: Area of land protected for Aboriginal cultural values
Type of protection

2006

2007

2008

2009

2010

2011

Aboriginal Places

15,791

15,954

18,259

19,570

19,605

19,667

Aboriginal Areas

33,329

33,335

33,335

33,648

34,238

35,832

5,047

5,047

5,616

5,894

8,272

9,960

Joint Management
Agreements
including:

376,984

1,216,641

1,216,641

1,216,641

1,541,505

1,541,140

– Memorandums of
Understanding

(279,676)

(1,030,905)

(1,030,905)

(1,030,905)

(1,355,127)

(1,354,762)

– Indigenous Land
Use Agreements

(1,443)

(85,434)

(85,434)

(85,434)

(85,434)

(85,434)

– Part 4a NPW Act
Agreements

(95,865)

(100,302)

(100,302)

(100,302)

(100,944)

(100,944)

849

849

849

849

935

955

432,000

1,271,826

1,274,700

1,276,602

1,604,555

1,607,554

Conservation
Agreements

State Heritage
Register-listed places
Total land protected

Source: NSW Office of Environment and Heritage data 2012
Notes: Areas shown are in hectares.

Heritage registers
Heritage registers assist the NSW Government to
manage heritage information. The Aboriginal Heritage
Information Management System (AHIMS) contains
information on 69,600 recorded Aboriginal sites
and 11,000 archaeological and Aboriginal heritage
reports. AHIMS is used by government, industry,
heritage professionals and Aboriginal communities
to inform land-use planning, regulation and
conservation management.
The Historic Heritage Information Management
System (HHIMS) is a register under section 170 of
the Heritage Act of all NSW heritage assets.

Joint management of parks
The creation of jointly managed national parks
enables Aboriginal people to manage Country by
participating in park planning and decision-making
processes. To date, the NSW Government’s program
of Aboriginal joint management of parks is the most
successful program ensuring Aboriginal people are
fully involved in identifying and protecting Aboriginal
cultural values on public land. Co-managed parks and
reserves represent the highest proportion of public
land protected for cultural values (Table 1.9).
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NSW has 23 Aboriginal joint management
arrangements covering around 28% of the park
system from Mungo and Mutawintji national parks
in the far west to Arakwal National Park and the
Worimi Conservation Lands on the eastern seaboard.
The NSW Government plans to negotiate several
new Aboriginal Joint Management Agreements and
two new Indigenous Protected Areas with Aboriginal
communities over the next two years.
Over 200 Aboriginal people have been formally
appointed to boards of management and committees
for jointly managed parks.

Pressures
A number of factors have an impact on the way
heritage is protected and managed in NSW, including
population and industrial growth, economic changes
and socio-cultural trends. In metropolitan areas and
coastal zones, population growth causes increased
development which may present challenges for
the protection of heritage. Conversely, population
and job decline in some rural and regional areas
can cause a shortage of active uses for heritage
items, limit conservation capacity, and also reduce
their protection.

1.8
Simplification or streamlining of planning and
development processes have the inadvertent
result of making it easier to inappropriately modify
heritage places or fail to identify them for protection
on schedules.
Mixed land tenure in NSW requires a cohesive suite of
mechanisms for protecting cultural values. A particular
challenge is ensuring cultural values on private
land are identified so they can be protected.
A balance is required between increasing the public’s
awareness of, and visits to, natural and cultural sites
with ensuring the preservation and protection of
those sites. It is essential that heritage sites are actively
managed with cultural sensitivity.

In response, the NSW Government has commenced
a review of existing laws to decide what options
are available for further improving protection
and management of Aboriginal culture and
heritage. The review and reform process included
a broad consultation with Aboriginal communities,
government agencies and peak stakeholders from
the property, heritage, environment, industry and
other sectors. The NSW Government appointed an
advisory Working Party composed of individuals with
industry, legal, planning and heritage expertise to
coordinate the review process. The Working Party will
provide options and recommendations for reform
of Aboriginal heritage legislation to the Government
by late 2012.

It is very important that Aboriginal culture and
heritage is appropriately recognised and protected
through legislation, government policies and ongoing
relationships with Aboriginal people. At present, NSW
remains the only jurisdiction in Australia without
separate Aboriginal heritage legislation.

In addition to the NSW legislative review, a review by
the Commonwealth Government of the Aboriginal and
Torres Strait Islander Heritage Protection Act 1984 has also
been under way since 2009.

Responses

• reducing the number of members on the

Established responses
The NSW Government is committed to the protection
and management of Aboriginal cultural heritage and
providing Aboriginal people with opportunities to
protect their culture and heritage and retain access
to traditional lands. These commitments form part
of Goal 26 – ‘Fostering opportunity and partnership
with Aboriginal people’ in the Government’s 10‑year
plan, NSW 2021: A plan to make NSW number one
(NSW Government 2011).

Amendments to the Heritage Act 1977 were
also passed by State Parliament in late 2011.
The amendments included:
Heritage Council to nine by the removal
of two government officials

• introducing extra time frames for the Heritage
Council to submit recommendations to the
Minister for Heritage for the listing of items on
the State Heritage Register

• introducing a time frame for referral of

recommendations for listing by the Minister to the
Planning and Assessment Commission

• ensuring that the reasons for the Minister’s decisions
on listing matters are placed in the public arena.

Legislative review

Heritage programs

In 2010, the National Parks and Wildlife Act 1974
(NPW Act) was amended to strengthen its provisions
for the protection of Aboriginal culture and heritage.
This included the introduction of a new strict liability
offence for harming or desecrating an Aboriginal
object or place, a ‘due diligence’ defence to the strict
liability offence of harming an Aboriginal object, and
an increase in penalties for offences.

Thematic Listings Program: The State Heritage
Register Thematic Listings Program 2009–10 aims
to provide a balanced and credible register that
accurately records the most significant places and
objects in NSW and reflects the cultural richness and
diversity of the state. This revised approach introduced
the following four agreed priority themes to assist
in filling gaps in the register and ensure adequate
representation of each theme when listings are being
considered:

The 2010 amendments were the first major changes
to the Aboriginal culture and heritage provisions in
the NPW Act since they were enacted more than
30 years ago. They were an important contribution
towards improving Aboriginal heritage protection in
NSW. However, Aboriginal people in NSW continued
to champion the need for a complete review of
Aboriginal heritage legislation to address the needs
and challenges for better protection of Aboriginal
culture and heritage.

• Aboriginal heritage – to ensure this important
aspect of the state’s history continues to be
recognised (seven items listed)

• convicts – to acknowledge work associated with

the Australian Convict World Heritage nomination
(eight items)

1.8 | Aboriginal culture and heritage
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• Governor Macquarie – to mark the bicentenary

of Macquarie’s tenure as NSW Governor from 1810
to 1821 (10 items)

• World Wars I and II – to acknowledge the important

contribution of servicemen and women during both
wars and the 70th anniversary of the beginning of
WWII (17 items).

While the Thematic Listings Program was the priority,
nominations for places that did not fall within the
themes were also accepted. These were identified as
Priority Places and a total of 36 items were listed.
Heritage Grants Program: The Heritage Grants
Program, managed by the Heritage Council of NSW,
supports highly valued, cared for, and well-maintained
and managed heritage items of significance to NSW.
The program’s focus is to assist heritage owners and
managers to look after their heritage items and places
and maximise leverage of the successful delivery and
uptake of Heritage Act and Heritage Council funding
initiatives. The funding is targeted to State Heritage
Register items protected under the Heritage Act or
as part of Aboriginal and local government heritage
management programs.
A comprehensive evaluation of the 2009–11 Grant
Funding Program was completed in June 2011. Project
outcomes and key performance indicators were
established for program reporting and evaluation,
which will be used to assess and improve future NSW
Heritage Grants Program funding offers.

Aboriginal cultural values
Strengthening Aboriginal Community
Wellbeing Toolkit: The NSW Government has
developed a toolkit to assist Aboriginal communities
to plan for a stronger future. The Strengthening
Aboriginal Community Wellbeing Toolkit is a softwarebased support tool designed to assist community
governance groups. The toolkit enables communities
to assess their strengths and needs and to prioritise
and set local goals to address those needs. Aboriginal
community groups, government and other partners
will use the toolkit to negotiate actions that help
Aboriginal communities achieve their priority goals.
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Repatriation of ancestral remains: The NSW
Government works with Aboriginal communities to
return ancestral remains and cultural material to the
community. This repatriation program coordinates
the collection of those cultural materials and ancestral
remains held in collections by universities, museums
or other institutions; identified or uncovered by other
parties (such as ground works during development);
and received from the public. These ancestral
materials and remains are temporarily stored, while
working with Aboriginal communities to return them
to Country or ‘keeping places’ within local Aboriginal
communities. In 2010–11, Aboriginal communities
were assisted to repatriate 34 remains and cultural
objects and 139 sets of remains and objects in 2011–12.
Grants programs for Aboriginal Country, culture
and heritage projects: The NSW Government issues
a number of grants to assist the management
and protection of Aboriginal cultural heritage.
These include:

• the Environmental Trust’s Protecting Our Places

Program which provides grants for Aboriginal
communities to undertake environmental
education, restoration and rehabilitation projects

• Aboriginal Lands Clean-up Program which funds

action by local Aboriginal land councils and local
councils to prevent waste from being illegally
dumped on Aboriginal-owned lands and safely
clean up such waste

• NSW Heritage Grants (2011–13) which provide

funding for projects that conserve, promote and
increase understanding of Aboriginal heritage
in NSW.

Future opportunities
A better approach in acknowledging how Aboriginal
people interact with and value the environment is
required to ensure holistic management of Country
and environmental assets.
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