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BACKGROUND

1. CLIMATE CHANGE AND NEED FOR
ACTION

he balance of scientific evidence now indicates that increasing

levels of greenhouse gases emitted into the atmosphere from

human activities are leading to an enhanced greenhouse effect.

This enhanced greenhouse effect has the potential to lead to
global warming, climate change and long-term changes to the environ-
ment, which could have a negative impact on human and other life on our
planet. The basic information on Greenhouse Effect and Climate Change
are included in the Appendix 1.

1.1 Greenhouse Effect
1.1.1 Natural Greenhouse Effect

Greenhouse gases are a natural part of the atmosphere. They trap the sun’s
warmth, and maintain the earth’s surface at a level necessary to support life.
Water vapour is the most significant greenhouse gas and accounts for about
75% of the natural greenhouse effect. Carbon dioxide is the next most
significant greenhouse gas. Both of these gases are naturally occurring in the

Section

atmosphere. Without this natural phenomenon, it is estimated that the global
annual average temperature at the surface would be a chilly —18°C instead of a
life supporting 15°C. On average earth surface would be 33°C cooler.

Figure 1.1.1 Natural Greenhouse Effect

The Greenhouse Effect
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1.1.2 Enhanced Greenhouse Effect

Human activities release greenhouse gases (GHG’s) into the atmosphere.
Carbon dioxide is generated when fossil fuels such as coal, oil and natural gas
are used including during land clearing. Methane and nitrous oxide are emitted
from agricultural activities, changes in land, artificial chemicals called halo-
carbons (CFCs, HFCs, PFCs) and other long lived gases such as sulphur
hexafluoride (SFg) are released by industrial processes. Rising levels of green-
house gases are expected to cause climate change. By absorbing infrared radia-
tion, these gases control the flow of natural energy through the climate system.

The climate must somehow adjust to the “thicker blanket” of greenhouse
gases in order to maintain the balance between energy arriving from the sun
and energy escaping back into the space.

Figure 1.1.2  Enhanced greenhouse effect

The Enhanced Greenhouse Effect
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More than 200 years have passed since the world began burning the
sequestered sunlight of fossilised plants that took millions of years to
accumulate, but only recently has it become evident that the carbon those
fuels produce is disrupting the Earth’s radiation balance, causing the
planet to warm. Fossil fuel combustion has increased atmospheric
concentrations of the heat-trapping gas carbon dioxide (CO-) by 30 per
cent since pre-industrial times. CO- levels are now at their highest point
in 160,000 years, and global temperatures at their highest since the Middle
Ages. The increase in concentration of CO; in the atmosphere is illus-
trated by figure Fig 1.1.3.

Fig 1.1.3 Increase in CO2in Earth's Atmosphere
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1.2 Potential Impacts
1.2.1 Potential Global Impacts

While the complexity of the Earth’s climate system makes it impossible to
know precisely the effects of rapid changes in the composition of the
atmosphere, scientists around the world have concluded that existence of
noticeable human influence on Earth's Climate. The IPCC (International
Panel on Climate Change) produced a Second Assessment Report in 1995,
which is regarded as representing the current, generally agreed state of
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knowledge regarding greenhouse science. In this report the Intergovern-
mental Panel on Climate Change (IPCC) - concluded that:

The balance of evidence suggested that there was a de-
tectable discernible human influence on global climate.

In recent years scientists have extensively documented trends—receding
glaciers, rising sea levels, dying coral reefs, spreading infectious diseases,
migrating plants and animals that are consistent with the projected effects
of a warmer world. The extraordinary heat of 1998 was related to, but
extended well beyond, an unusually strong El Nifio phenomenon. This
contributed to a range of extreme weather events, including droughts and
rare fires in tropical and subtropical forests from Indonesia to Mexico;
historic floods in China and Bangladesh and most recently in Venezuela;
severe storms and epidemics in Africa and North Central, and South
America; and deadly heat waves in the United States, southern Europe,
and India.

In 1998, the average global temperature was 0.66°C above the long-term
average, breaking the previous year's record high of 0.43°C. That year was
the hottest year on record in terms of northern Hemisphere. It was the
twentieth successive year in which the annual average exceeded the long-
term mean. The increase in the average global temperature is shown by
Figure 1.2.1.

Figure 1.2.1. Increase in the average global temperature
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Without measures to abate such expected increase in greenhouse gas

emissions over the next century, the IPCC projected that average global
temperature would increase to up to 1.0-3.5°C. This would likely result in
the following:

= Coastal damage from rising sea levels

= Greater frequency of severe weather events

= Shifts in agricultural growing conditions from changing
weather;

= Damaged ecosystems and bio-diversity;

= Threats to human health from increased range and incidence
of diseases;

= Threats to human health from increased range and incidence
of diseases;

= Changes in availability of fresh water supplies;

The climate system is non-linear and has in the past switched abruptly to
another equilibrium after crossing a temperature threshold. Even in the
space of a few shifts potential exists to greatly disrupt both the natural
world and human society.
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1.2.2 The Potential Impacts of Climate Change on
Australia

The 1990s were Australia's warmest decade for the ninety years for which
high-quality records are available (since 1910). The Australian annual
mean temperature during the 1990s was, on average, 0.33°C higher than
the average for the 1961 to 1990 reference period, making the 1990s the
warmest decade since at least the 1910s. Australian decadal annual
temperatures are shown in Figure 1.2

Fig 1.2 The graph above shows Australian decadal and annual mean
temperature since 1910.
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Five years during the 1990s were amongst Australia's 10 warmest years
with 1998 being the warmest on record. The next warmest decade was
the 1980s with a mean temperature departure of +0.22 °C.

Recently, CSIRO’s Division of Atmospheric Research has produced a
general scenario describing likely changes to Australia’s climate. By the
year 2030, Australia’s average temperatures are likely to be higher than
today. Northern coastal regions may experience an increase of up to 1°C.
Southern coastal regions may warm by up to 1.3°C.

The trend for drier and hotter weather is likely to continue for at least the
next 80 years. It is predicted that Australia's average monthly tempera-
tures will rise by as much as two degrees in 2050. The overall global pic-
ture for the next 50 years is one of wetter and more extreme weather.

1.3 Greenhouse Gas Emissions
1.3.1 Global Greenhouse Gas Emissions

The Global Greenhouse Gas Emissions have rising throughout the mod-
ern history. In the 1990's they well exceeded 6 Billion tonnes of carbon
(22 Billion tonnes of equivalent CO,).

1.3.2 Australian National Greenhouse Gas Emissions

Under the Kyoto Protocol, Australia agreed to limit GHG emissions
growth to 8% over 1990 levels between 2008-2012. The agreed 8% emis-
sion growth target is an ambitious target, particularly, if the current trend
is taken into account. For the same period Australia’s emissions growth
for the energy sector on business as usual basis is

projected to grow by approximately 61%.

Australia’s net greenhouse gas emissions for 1997, not including land
clearing, were 431 million tonnes (Mt) compared with 424 Mt in 1996 and
389 Mt in 1990. This represents a 1.6% increase in emissions since 1996
and an 11% increase during the period 1990 to 1997. In 1997 emissions
per head of population were 23.3 tonnes of CO ,.  This represents an
2.2% increase since 1990.
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The relative contributions to total greenhouse gas emissions by individual Emissions per dollar of Gross domestic Product (GDP) declined by nearly

sectors and gases tend to exhibit a similar pattern from year to year. The 9% from 1990 to 1997. Even though emissions increased at an average

chart Figure 1.3.2 shows Australia's emissions pattern for the year 1996. rate of about 1.5% during this period economic activity grew at a signifi-
cantly greater average rate of 2.8%. Therefore the emissions intensity of

Figure 1.3.2 National Australian emission per sector the Australian economy declined at an average of 1.3% per annum over

the period 1990 to 1997.

Australian Greenhouse Gas Emisslons 1996 Figure 1.3.3.3 GHG Emissions (kg COx.. per $ of GDP, 1990 to 1997
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In 1997 emissions per head of population were 23.3 tonnes of CO ;.
This represents an 2.2% increase since 1990.
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1.3.3 South Australian Greenhouse Gas Emissions

The South Australian Centre for Economic Studies predicts that this State
GHG emissions will rise from 18.9 Mt in 1996/97 (the emissions from
stationary energy sector totalled 12.9 Mt) to approximately 24 Mt in 2009-
10 (business as usual scenario). In terms of Kyoto commitment period
(1990 to 2010), South Australia’s emissions growth from energy sector
(business as usual) projected to be approximately 22 percent.

1.3.4 Emissions by SA Councils Participating in the Cities for
Climate Protection™ Programme

Emissions from Local Government areas administered by all eleven SA
Councils participating in the Cities for Climate Protection™ programme
are 12,9 million tonnes of CO2.. This constitute 68.2% of total SA emis-
sions.

1.4 The International Response to Climate Change

In 1979, the First World Climate Conference recognised climate change as
a serious problem. Since then a number of intergovernmental conferences
focusing on climate change were held in 1980s and 1990s. The most
recent was the United Nations Convention on Climate Change in Kyoto
in December 1997, which culminated in the adoption of Kyoto Protocol.
Under the Protocol adopted by consensus, the industrial countries have a
legally binding commitment to reduce their collective greenhouse gas
emissions by at least 5.2% compared to 1990 levels by the period 2008-
2012. Within this target, individual countries have agreed to differentiate
targets ranging from an eight percent reduction to a 10% increase, de-
pending on their economic circumstances and differing capacities to make
emissions reductions. Australia’s target is to reduce its greenhouse gas
emissions in the target period to no more than 8% above 1990 levels.

1.5 The Australian Response So Far

Although Australia only contributes approximately only 2 per cent of
global greenhouse gas emissions, its per capita emissions are among the
highest in the world. On current projections there is likely to be substan-
tial growth in Australian emissions in the next decade. If no further spe-
cific actions were taken to reduce greenhouse gas emissions, Australia’s
emissions are expected to grow by around 28 per cent from 1990 to 2010.
To achieve Australia’s target under the Kyoto Protocol of an 8 per cent
increase from1990 to 2010, it is expected that Australia, on current projec-
tions, will need to achieve an average 2 per cent emissions reduction each
year. Australia’s emissions reflect its particular national circumstances.
Fossil fuels supply most of our energy needs; our industries are energy
intensive and we are a major exporter of energy intensive products. The
population growth rate is relatively high; and with our widely separated
and decentralised cities, transport use is relatively high.

In recognition of the importance of reducing greenhouse gas emissions,
the Commonwealth Government has developed the National Green-
house Strategy. The most recent edition of the NGS was released in No-
vember 1998. The NGS is a major policy initiative of the Commaon-
wealth, State and Territory governments. It builds on a substantial coop-
erative effort of governments, and includes the Prime Minister's $180 mil-
lion package: Safeguarding the Future: Australia's Response to Climate
Change. The National Greenhouse Strategy has been developed by the
Commonwealth and all State and Territory Governments. The Australian
Local Government Association, and industry and community consulta-
tions also have made an important contribution.

The NGS provides the strategic framework for Australia's greenhouse
response and is the primary mechanism through which our international
commitments will be met. Also it provides a broad menu of actions some
of which will be implemented by governments acting individually, some
by joint intergovernmental initiatives and some through partnerships
between government, various stakeholders and the community. It
contains a range of measures within a “no regrets” framework; i.e. the
measures have to have other benefits apart from reducing greenhouse gas
emissions and not have net adverse economic impacts. Priority measures
in the NGRS include:

Sustainable Energy and Greenhouse Action Plan
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= preparation of a national greenhouse gas inventory;

= micro-economic reform in the electricity and gas sectors to promote
competition between suppliers and the promotion of greenhouse-
friendly energy sources;

= increased energy efficiency within the residential and commercial sec-
tors through energy labelling and minimum energy performance stan-
dards; and

= more efficient transport systems through travel demand strategies and
improved fuel consumption in the national vehicle fleet.

The National Greenhouse Strateqy identified the Cities for Climate
Protection™ Australia Program as providing a strategic framework
for action on greenhouse by Local Government.

In 1998 the Commonwealth Government established the Australian
Greenhouse Office (AGO), a separate agency within the environment
portfolio.

The AGO is responsible for the coordination of domestic climate change
policy and the delivery of Commonwealth programs and provides a cen-
tral point of contact for stakeholder groups.

In May 1999 the Prime Minister announced that the Government will
commit an additional $ 1 billion, to further assist Australia in meeting its
commitments under the Kyoto Protocol to the United Nations Frame-
work Convention on Climate Change.

New initiatives announced as part of Measures for a Better Envi-
ronment include:

= Greenhouse Gas Abatement Programme $400 million
= New Renewable Energy Initiatives - $321 Million

= Photovoltaic rebate Programme $31 Million
= Alternative Fuel Conversion Programme - $65 million

All four programmes have some relevance to the City of Adelaide
Greenhouse Strategy. Detail information on the above programmes in
included in the Appendix 1.

1.6 South Australian Response So Far

The South Australian Government is committed to playing its part in the
national and international efforts to address the issue of global warming.
On 14 of July 1997 the SA Cabinet approved the establishment of Green-
house Gas Targets for all South Australian Government agencies. This
initiative aims to reduce the level of carbon dioxide emissions currently
generated in public sector activities and reduce Government expenditure
on energy.

The South Australian public is a large consumer of energy — expenditure
on electricity and natural gas in 1996/97 was over $70 million and resulted
in the emissions of over 600,000 tonnes of carbon dioxide equivalent
COy.. Measures to improve energy efficiency in undertaking Government
business are being considered as an important factor in reducing green-
house gas emissions levels.

The South Australian Government recognises and supports the ratifica-
tion by the Australian Government of the United Nations Framework Conven-
tion on Climate Change and its subsequent signing of the Kyoto Protocol to that
Convention.

South Australia has developed reference groups and specialist working
groups to provide to the representative on the national groups. The
technical expertise from across government provided for this has pre-
dominantly been coordinated through the South Australian Greenhouse
Committee. The South Australian Government has agreed to the
National Greenhouse Strategy, and has prepared South Australian imple-
mentation plans for those measures considered to be the responsibility of
the States and Territories.

A Greenhouse Consultative Committee comprising the SA Environment
Protection Agency (EPA), Department of Environment and Heritage

Sustainable Energy and Greenhouse Action Plan
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(DEH), Local Government Association (LGA) and Cities for Climate
Protection programme (CCP ™) has been formed to facilitate liaison be-
tween SA Government and the Local Government on greenhouse issues.

1.7 Local Government Response The Cities for
Climate Protection™ - Australia Programme

1.7.1  Cities for Climate Protection™ Programme

In 1997, the City of Adelaide was invited to formally participate in the
Cities for Climate Protection™ Program, a program of the International
Council for Local Environmental Initiatives (ICLEI) and the Australian
Greenhouse Office. The Adelaide City Council approved participation in
this programme in January 1998.

1.7.2  The CCP Strategic Framework Greenhouse
Abatement Framework

The CCP™ is a well-structured performance based programme involving
quantification of targets, timetables and reductions of greenhouse gas emis-
sions achieved over a period of time by CCP™ participants. Quantification
serves several purposes. Firstly, methods of quantification permit CCP™ par-
ticipants to define GHG reduction targets based on an analysis of energy end
uses and technical potential for further reductions. This in turn helps CCP™
participants to set priorities based on a solid understanding of energy end use
pattern and emission sources. It also gives them the tools they need to
advocate effectively in regulatory processes whose outcome will affect their
ability to achieve GHG reduction targets. Secondly, quantification enables the
CCP™ participants who can afford to undertake further economic analysis to
assess the relative costs and benefits of further policies and measures. Finally,
quantification allows the International Council for Local Environmental Initia-
tives (ICLEI) and other interested parties to periodically evaluate the perform-
ance of the CCP programme. The quantification process is supported by
software programme, which has been recently developed, with support from
US EPA and Environment Canada.

Each local government, once it become a participant, undertakes to
proceed through and complete five key milestones:

Milestone 1 Conduct an emissions inventory of current Council
and community activity and a forecast of emissions
growth in the future.

Milestone 2 Establish an emissions reduction goal
Milestone 3 Develop a Local Action Plan

Milestone 4 Implement the Local Action Plan

Milestone 5 Monitor and report on the implementation of the
Local Action Plan

One hundred councils, representing nearly forty percent of Australia's
population have already joined the CCP™ programmie.

At present 12 South Australian councils participate in this programme
namely: Adelaide, Burnside, Charles Sturt Marion, Mitcham, Onkaparinga,
Unley, Playford, Port Adelaide Enfield, Salisbury, and Tea Tree Gully and
West Torrens.

The CCP™ Australia programme actively encourages partnerships be-
tween local governments and industry and communities at the local level
and at program level with programs such as Greenhouse Challenge,
Household Greenhouse Action, Bush for Greenhouse and State and Ter-
ritory Government programmes.

The CCP™ is part of the Module 3 of the National Greenhouse Strategy
titled: Partnerships for Greenhouse Action Governments, industry and
the Community.

Sustainable Energy and Greenhouse Action Plan
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2.0 GHG EMISSIONS INVENTORY
AND FORECAST

2.1 City of Adelaide Greenhouse Gas Emissions

2.1.1 Methodology and Rationale

The first step in developing a plan to reduce greenhouse gas emissions is
to identify sources and quantities of greenhouse gases emitted in City of
Adelaide. A Greenhouse Gas Inventory was developed using
methodology and computer software provided by the Cities for Climate
Protection™ programme for the baseline year 1994. The purpose of the
local inventory of greenhouse gas emissions is to help identify and quan-
tify the most important sources of greenhouse gas emissions in communi-
ties and help identify, quantify the most effective opportunities for reduc-
ing those emissions. The inventory includes only carbon dioxide (CO,)
and methane (CHy.) represented as a CO; equivalent, or CO,... The
inventory does not cover a small subset of emissions that are not readily
controlled by the local government nitrous oxide (N»O) and perfluorocar-
bons (PFCs) in "carbon dioxide equivalents” (CO...) agricultural sources.

Section

This is then calculated by multiplying the actual mass of emissions by the
appropriate coefficients for the end use combustion of that fuel type. In
an end use orientated approach power plant emissions are pro-rated over
kilowatt-hours of electricity use.

The inventory and forecast were compiled with the assistance of the of
the ICLEI inventory software. The software is designed with the energy
end user in mind and so it computes the emissions based on both electric-
ity to gas use. It is focussed on the energy supply side. Net emissions are
calculated with the upstream emissions (eg electricity generator) factored
in.
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Fig2.1 CCP Greenhouse Gas Emissions Software® Table 2.1 City of Adelaide Corporate GHG Emissions
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2.1.2 City of Adelaide Corporate GHG Emissions -
Baseline Year 1994

The Corporate GHG Emissions Inventory comprises four major sectors
such as Buildings, Street Lights, Waste and Vehicle Fleet. Work on this
part of the project involved a laborious analysis of the historical energy
consumption data of corporation-owned buildings including large proper-
ties such as the Central Market, Aquatic Centre and also smaller energy
users such as Rowing Clubs, Toilet Blocks etc. In 1994 the Cities opera-
tions were responsible for consumption of 141,929 GJ of energy.

The Corporate GHG Emission Inventory is summarised by the following
table and the pie chart:

\_Buildings
83%
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By far the biggest proportion of emissions came from electricity consump-
tion at 86.6% per cent, with natural gas producing a further 9.5% per cent
of emissions and transport fuels 3.9%.

Table 2.3 Emissions by Source

Energy

Source

Electricity 23,562 86.6 89,289 2,351,000
Natural Gas 2,414 9.5 44,696 223,766
Fleet Fuel 537 39 7,944 341,953

Total 26,513 141,929 2,916,719 |

A greenhouse gas emissions inventory was also conducted for 1997 and
1998. In 1998 the corporate emissions were 28,149 tonnes, a 6% increase
over 1994 levels.

Figure 2.3 1994-1998 Increase in Corporate GHG Emissions by Sector
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2.1.4 City of Adelaide Corporate GHG Emissions Forecast

The forecast analysis for the municipal operations considered all sectors
identified in the baseline year analysis and estimated any changes that are
likely to occur by the target year. Emissions from Building sector are ex-
pected to remain stable. Emissions from Street Lighting are expected to
increase by 25.7%. The vehicle fleet emissions are expected to increase by
118%.

Table 2.1.4 Forecast of Corporate GHG Emissions Business as Usual

Sector

GHG Emissions GHG Emissions
Tonnes of COze Tonnesof COze | |

Buildings 22,114 22,114 0
Street Lights

3,862 4,855 25.7
Vehicle Fleet

537 118
Total 26,513 28,138 6.1
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The estimated trend of GHG emissions resulting from the municipal
operations is shown on the chart below.

Fig 2.1.4 Estimated trend of GHG Emissions
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2.1.5 City of Adelaide Community GHG Emissions -
Baseline Year 1994

Data on total fuel and electricity sales to different sectors such as Residen-
tial, Commercial, and Industrial was used to calculate GHG emissions in
the wider community. Data on volume and mix of waste being sent to
landfill was used to estimate methane emissions. Transport emissions
were estimated using formulae that include the number of trips, average
length of trips, vehicle fuel efficiency and emissions per unit of fuel. In
1994, City of Adelaide was responsible for approximately 1,022,000 ton-
nes of COge.

The City of Adelaide Community GHG Emissions by major end use i.e.
commercial residential industrial and transportation sector are summarised
by the following table and the pie chart.

Table 2.1.5 City of Adelaide Community GHG Emissions

Sector CO2.c Emissions

Residential

36,991 194,006
Commercial*

524,318 2,158,945
Industrial

17,215 144,197
Transportation

443,318 6,696,632

1,021,842 9,193,780

Fig 2.5 City of Adelaide Community GHG Emissions (%)
BASELINE YEAR 1994

Industrial Commercial

Transport 20 —\ 51%

43%
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By far the biggest proportion of emissions came from electricity consumption
at 54.6% per cent, with transport fuels producing a further 43.4% per cent of
emissions natural gas producing 1.9%.

Table 2.5 Emissions by Source

Energy

Source

Electricity 558,287 54.6 2,115,606
Transport 443,318 434 6,702,348
Natural Gas 19,614 1.9 363,219

| 1,021,615 )

| 9,181,173

2.1.6 Interim Year Community Emissions Inventory -
1998

A greenhouse gas emissions inventory was also conducted for 1997 and
1998. In 1998 the community emissions were 1,063,450 tonnes, a 3.8%
increase over 1994 levels.

Figure 2.1.6 1994-1998 Increase in Community Greenhouse Gas Emissions
by Sector
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Figure 2.1.7 1994-1998 Increase in Greenhouse Gas Emissions by Source
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2.1.7 Forecast of Community GHG Emissions

The forecast analysis for the community considered all sectors included in
the baseline year inventory, and estimated any changes that are likely to
occur by the target year. The 2010 CO,.. emissions forecast is intended to
reflect CO... emissions in the absence of any Greenhouse Gas
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abatement measures implemented since 1994. Under this Scenario, Figure 2.1.7 1994-2010 Increase in Community Greenhouse Gas Emissions by Sec-
City of Adelaide Community CO,.. emissions are predicted to increase tor
more the 17.8% from the1994 level. Forecast of Community GHG Emissions

Tonnes of CO2-e

One of the sources used in the analysis was the recently published report:
‘“The Economic Impact of Climate Change Policy on South Australia’ prepared by the

Centre for Economic Studies of Adelaide and Flinders Universities. 12000001
10000001

Table 2.1.7 1994-2010 Increase in Community Greenhouse Gas Emissions by Sector 8000004

1400000+

600000

M Industrial
400000+ O Residential
2000004 B Transport

04 B Commercial
COze COze 1994 2000 2006 2012
Tonnes Tonnes

Sector

Residential 36,991 49,197 33
Commercial 524,318 616,178 175
Industrial 17,215 17,215

Transport 443,318 520,898 17.5

Total 1,021,842 1,203,489
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3 GREENHOUSE GAS EMISSIONS
REDUCTION GOALS

n 1998, the City of Adelaide endorsed and committed to undertaking

the 5 Milestones Cities for Climate Protection™ programme.

Through joining the CCP™ City of Adelaide made a commitment to
reduce greenhouse gas emission in both municipal operations and com-
munity activities.

In consultation with relevant stakeholders each CCP™ Member Council is
required to establish a Greenhouse Gas Reduction GHG Goals for both mu-
nicipal corporate operations and the community. These goals are the
amounts of greenhouse gases the council and its community are
committed to reducing from the forecast year. The reference for this
reduction is the baseline year (1994). The goals established in this global
programme vary across municipalities to take account of the different
situations, changing industries, expanding populations and so on —in
which they find themselves. The Cities for Climate Protection™
preferred target is a 20% reduction from the base year in greenhouse gas
emissions by the year 2010. Numerous municipalities around the world
and in Australia have already committed themselves to greenhouse gas
reduction targets.

Section

Table 3.1 Existing Reduction Goals from Australian CCP Councils

Australian Cities

GHG Reduction Goals

City of Adelaide 20% and 10% below 1994 levels by
2010

City of Fremantle 20% below 1996 levels by 2010

City of Melbourne 20% below 1996 levels by 2010

ACT Government

Stabilise at1990 levels by 2008

City of Darebin

20% below 1995 levels by 2010

Frankston City Council

20% below 1995 levels by 2010

Shire of Macedon Ranges

20% below 1995 levels by 2010

Mitcham City Council

20% below 1994 levels by 2010

City of Onkaparinga

20% below 1997 levels by 2010

Port Phillip City Council

20% below 1996 levels by 2010

City of Unley

20% below 1994 levels by 2010
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The implementation of the Cities for Climate Protection™ programme is
one of the actions identified in the Corporate Plan. The Corporate Plan
contains the following action:

action 3.4.1;

Meet the milestones in the Cities for Climate Protection™
Programme — July 1999 — 2004 — including:-

3.1 Corporate GHG reduction Goal

Following internal consultation with the relevant Departments of the City
Administration, and preliminary analysis of the effectiveness of the GHG
reduction actions and measures it was proposed that the City of Adelaide
would adopt the following corporate greenhouse emissions reduction
goal:

0 Reduce emissions from its own operations by 10% on 1994 level
by 2004 leading to a 20% reduction by the year 2010.

Such goal is generally consistent with other municipalities involved in the
Cities for Climate Protection™ Programme. Due to the voluntary nature
of the CCP™ Programme the GHG reduction Goal can be refined and
the goal can be increased as the Local Action Plan is finalised and
implemented. The Corporate GHG Emissions Reduction Scenario is il-
lustrated by Figure 3.1.

Fig 3.1 Corporate GHG Emissions Reduction Scenario
tonnes of CO».-.

6,927
2010 10% Reduction Goal !

2004 Stabilise

Forecast Year 2000 BAU

Interim Year 1998

Baseline Year 1994

T T T T T T 1
0 5000 10000 15000 20000 25000 30000

Greenhouse gas emissions from corporate operations are expected to
reach 28,138 tonnes of CO,.. under a business as usual scenario by
2010. The achievement of this corporate goals of 10% (2004) and 20%

(2010) would decrease greenhouse gas emissions to corporate operations
to 23,863 and 21,211 tonnes of CO... respectively,

This equals to business as usual adjusted 15% (4,275 tonnes of CO-.)
and 24.6% (6,927 tonnes of CO2¢) emissions reductions.
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3.3 City of Adelaide Community GHG Reduction

Goal
Following extensive community consultation including consultation
during the Environment Management Plan review process including Envi-
ronment Forum on 22/02/2000, Energy Workshops on 01/09/99 and
28/10/99 it was proposed that the City of Adelaide would adopt the fol-
lowing community greenhouse gas emissions reduction goal:

= Stabilise emissions at 1994 level by 2004 leading to a 10%
reduction by the year 2010

Such a goal is generally consistent with other municipalities involved in
the Cities for Climate Protection™ Programme. Due to the voluntary
nature of the CCP™ Programme the GHG reduction Goal can be refined
and the goal can be increased as the Local Action Plan is finalised and
implemented. The Community GHG Emissions Reduction Scenario is
illustrated by Figure 3.2.

Fig 3.2 Community GHG Emissions Reduction Scenario
tonnes of COy.¢

2010 10% Reduction Goal B e
277,833

2004 Stabilise
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" 1021842
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Greenhouse gas emissions from City of Adelaide are expected to reach
1,200,000 tonnes under a business as usual scenario by 2010. The
achievement of the community goals of 10% on 1994 baseline level
(1,021,842) would decrease community greenhouse gas emissions less than
922,167 tonnes. This equals to 23% (277,833) reduction on business as
usual basis. Stabilise emissions at 1994 level by 2004 equals to 7%
(77,642) business as usual adjusted reduction

3.2 Adelaide City Council Endorsement

In order to qualify for Milestone 2 under the Cities for Climate Pro-
tection™ programme this goal has to be adopted by Council. The Ade-
laide City Council endorsed both Corporate and Community Goals on
10/04/2000.
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4.0 CORPORATE GREENHOUSE GAS
REDUCTION STRATEGY

Introduction

he Greenhouse gas reduction strategy is a blueprint for putting

together a set of effective and practical measures to reduce the

greenhouse gas emissions generated by the corporate operations.

When implemented, the greenhouse reduction strategy will
enable the City of Adelaide to meet the greenhouse gas reduction goals set
as part of the Cities for Climate Protection™: Programme. The City of
Adelaide Corporate baseline (1994) GHG emissions are over 26,513
tonnes of CO,... They contribute 2.6% to total City of Adelaide GHG
emissions. This is in line with other capital cities but significantly higher
than suburban metropolitan municipalities. It is important that City of
Adelaide leads the wider community by example. The sectors such as
Building and Street Lighting contribute most of the emissions; 22,114
tonnes of CO,. and 3,862 tonnes of CO... respectively. The building
portfolio contribute over 83% to total corporate emissions. Clearly, in
order to meet the overall Community GHG emissions reduction Goal
substantial reductions from the building sector are critical.

Section

Street and Traffic Signalling Sector is the second most significant emitter
of greenhouse gases. Substantial emissions reductions have been already
been achieved particularly in Traffic Signalling. Even more dramatic
reductions are feasible through adoption of new technologies such as
LED's (Light Emitting Diode).

Further GHG emissions reductions can be achieved through development of
targeted solid waste management strategies

In summary the following main corporate technical processes have been
identified:

= Reducing energy consumption through improved energy
efficiency;

= Increased use of renewable and less greenhouse intensive
energy;

= Carbon sequestration;

= Participation in carbon trading system;

= Targeted solid municipal waste management.

The Corporate GHG reduction Strategy can be illustrated by the follow-
ing flow chart:
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Fig 4 Corporate GHG Emissions Reduction Strategy

:

Participation in
Carbon Trading

{

Carbon Trading
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Table 4.0 Corporate GHG Emissions Reduction Measures
Summary

Strategies Reduction of GHG Rationale Comments

Tonnes CO2¢

2000-2004 | 2004-2010

Improve Energy Effi- Contribution of different sectors to the corporate GHG emissions is shown by the chart below:
ciency of Corporate 1,360 580
Buildings including Street Fleet
fuel switchin ighti
g Lighting 204
____________________________________________ 15%

Improve Energy Effi- 500 410
ciency of Traffic Sig-
nals

Improve Energy Effi-

ciency of Street Stabilise | Stabilise

Lighting | Buildings
-------------------------------------------- 83%

Increase the use of

renewable and less 2,300 1,500 By far the biggest proportion of emissions came from electricity consumption at 86.6% per cent, with natural gas producing a further 9.5%

greenhouse gas in- per cent of emissions and transport fuels 3.9%.

tensive energy

sources Fleet

Fuel
-------------------------------------------- Natural Gas 3.9%
95% "\ /

Reduce Emissions 17 35
from Corporate Fleet

Carbon Sinks

\_Electricity
86.6%

4,277 2,650
6,927
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4.1 Reducing Greenhouse Gas Emissions Through
Improved Energy Efficiency

© ENERGY
CONSUMPTION

A

5 €O, 3
EMISSIONS

h

e —

ENERGY
MANAGER

»

Generally, greenhouse gas emissions are
directly proportional to energy consumption.
Measures to reduce energy consumption in
undertaking business activities are an impor-
tant factor in reducing GHG emissions levels.
They will also substantially benefit profitability
of city businesses. Different kinds of energy
result in different greenhouse outcomes and
appropriate targeting of energy reduction
measures can further enhance their  effec-
tiveness.

The City Adelaide Operation use GJ 158,505 of Energy at annual Cost of
over $2.9 Million.

Table 4.1

Energy
Source

Energy
Use

Energy Cost
1998

Electricity 92,380 2,303,114

Natural 49,417 261,700

Gas

Petrol 16,707 341,953

&Diesel

Total | 158,501 | 2,906,767 |

Considering current energy expenditure by the corporation at present the
Corporation it is estimated that 10% reduction in consumption would result
in $290,000 annual savings.

4.1.1 Corporate Building Sector

Estimated CO2. Reductions in 2010 1,940 tonnes

Buildings contribute 83% to overall corporate GHG emissions. In order to
achieve the proposed GHG emissions reduction goals it is imperative that
significant cuts are made in this sector.

4.1.1.1 Energy Star Office Equipment

Estimated CO,-. Reductions in 2010 237 tonnes|

Electronic office equipment consumes electricity when it is being and also
when it is idle. Some office equipment consumes more energy while in idle
mode than when being utilised for its intended purpose. By using energy
efficient office equipment, it is estimated that energy consumption can be
reduced by as much as 75 per cent for individual products. A computer
which works to the Energy Star power management system changes to low
energy demand (or sleep) mode when it has not been used for a pre-set time
and returns to normal operation (or wakes up) as soon as the user touches
the keyboard or the mouse. However, these features only save energy when
they are activated — which is usually upon installation.
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Fig 4.1 An ENERGY STAR computer, monitor, photocopier or printer is designed to
automatically reduce the amount of power it uses whenever it is left idle for a period
of time
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o Computers

Both financial savings and GHG emissions reductions to be gained through
utilising power management features are significant. Without enabling the
Energy Star features the 500 networked computers would had an annual
energy cost of $40,000 and over the same period produced 292 tonnes of
CO 2.. However, after enabling the Energy Star features on all 500 net-
worked computers an annual energy cost would fall to $18,279. This equals
an annual saving of $21,721 and 147 tonnes of greenhouse gases.  The
potential energy savings and resultant reductions in GHG emissions are
summarised in table

Table 4.1.2 . The potential energy savings and resultant reductions in GHG
emissions

Total Total An- Total Annual Total Annual Total Annual Total Annual
Annual nual GHG Energy use Energy Use GHG Emis-
energy emissions After Reduction sions Financial
use Energy Star After Reduction Savings
Before Energy Star
Energy

Star

Tonne of Tonne of CO..
CO2e kWh kWh e

500%615.8 500*305.5=
= 292.5 152,750 155,150 147.4 21,721

307,900

Recommended Measure

Complete enabling of Energy Star power management controls on corporate com-
puter network.

Estimated CO2.. Reductions in 2010 147 tonnes

Significant other savings could be achieved by extending the Energy Star
principles to other key pieces of office equipment which consume large
amounts of energy — most notably photocopiers and printers. For example,
some types of fax machines use only about 20 per cent of their maximum
energy demand for transmitting and receiving faxes, and 80 per cent during
stand-by periods. photocopiers often continue to draw electricity from the
mains when physically switched off (typical values in an office situation:
switched off 25 per cent; stand-by 75 per cent; copying 100 per cent).
Electricity consumption by idle electronic office equipment can largely be
avoided. By using energy efficient office equipment, it is estimated that
energy consumption can be reduced by as much as 75 per cent for
individual products. Currently there are 45 photocopiers being used
throughout the Corporation. The annual energy costs, which can be attrib-
uted to photocopiers are estimated of $15,807. However, after adopting
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Energy Star principles the same office equipment would have an annual
energy cost of $6,481. This would provide an annual saving of $9,718 and
approximately 53 tonnes of CO 2. Some of the above savings have already
been achieved as the power savings features are incorporated in some of the
modern and photocopiers. Older equipment could be provided with
supplementary time switches. The potential energy and financial savings are
summarised in the following table:

Table 4.1.3 - The potential energy savings and resultant reductions in GHG
emission

Total Annual Total Total An- Total Total Total An-
energy use Annual nual En- Annual Annual nual
Before Energy GHG ergy use Energy GHG
Star emissions After Use Emissions Financial

Energy Star | Reduction | Reduction REWT

After
Energy
Star

Tonne of Tonnes of
COzre COzre

33 Medium 33*1,556.9= 50.7 33*671= 31,2347 29.7 4060
Photocopy 53,371.7 22,143
Machines
12 Large
Photocopy 12*3,503= 39.9 12*1,463= 24,480 23.3 3182
Machines 42,036 17,556
Total 95,413 90.6 55714.7 53.0 7242

Recommended Measure

Complete enabling of Energy Star power management controls on other cor-
porate office equipment.

Estimated CO-. Reductions in 2010 53 tonnes

4.1.1.2 Exit Signs

| Estimated CO2. Reductions in 2010 83 tonnes

{
- For the past 20 or so years, Emergency Exit luminaries have tradi-
tionally used fluorescent lamps and conventional inverters to provide
indication of egress paths out of buildings. All these fittings are required, by
AS 2293, to be operational 24 hours a day. Each EXxit fitting not only has a
maintained fluorescent tube (typically a 10-Watt tube) but also a battery
charger, which provides a constant trickle charge to the battery. One
current technology uses 13.6 Watts (max) in a typical operation. Older
luminaries, however, use between 16 and 22 Watts of power in continuous
operation. A lot of energy is simply wasted as heat from low efficiency
components. The power consumed by these fittings, especially those of
older technology is not insignificant. . A medium sized building with 50
Exit signs could have a 1 kW continuous operation resulting in cost of $
1,100. annual expenditure. In addition all 10 watt tubes have a limited life;
the very best are only rated for 7000 hours (about 10 months) continuous
operation. The fluorescent tubes, require regular tube changes to meet
current building safety requirements.

These above problems are being addressed by exit sign manufactures
through introduction of new technologies such as:

= Cold cathode tube ( a cold cathode tube does not have energy- consum-
ing filaments, it has advantages over a standard fluorescent tube in both
life expectancy and energy consumption. A 3 - watt cold cathode tube
produces the same amount of light as a 10 W fluorescent tube. The
typical life expectancy of cold cathode tube is between 3 & 5 years.
Combining this with modern charging circuitry produces a fitting that
would consume significantly less energy, perhaps only half energy con-
sumption of current technology.

= Light Emitting Diode LED technology is another technology which
offer substantial reductions in energy efficiency. An LED EXxit Sign
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operates on less than 5 watts per face, using 50% less energy than a
typical exit sign. Each year, just one LED exit sign can reduce GHG
emissions by 83.2 kg of CO 2.

Recommended Measure

Progressively retrofit existing exit signs serving corporate buildings with energy
efficient modern equipment

In 1999, specialist energy auditors have conducted an energy audit on sev-
eral corporation’s buildings. They identified a number of strategies directed
to the saving of energy and reducing resultant GHG emissions such as en-
hanced controls of lighting and air conditioning systems. Most of these
improvements are characterised by relatively short payback periods between
1to 5 years. In order to make a substantial impact on corporate emissions,
considerable effort must be directed towards upgrading of various buildings.
By reducing GHG emission from their own buildings the Corporation of
City of Adelaide would lead the city’s business and residential community by
example.

o Following internal consultation it is proposed to implement the
following recommendations from the Energy Audit:

= Town Hall, Eagle, and Gladstone Chambers:
lighting, HVAC, 126 tonnes of CO:..

= Rundle St Carpark: lighting and HVAC; 358
tonnes of COz..

Recommended Measure

| Estimated COz. Reductions in 2010 83 tonnes

41.1.3 Selective Implementation Energy Efficiency Measures

Estimated CO,.¢ Reductions in 2010 1,184 tonnes

Estimated CO2. Reductions in 2010 484 tonnes

Progressively implement recommendation of Energy Audit

o Progressive Energy Efficient Retrofit of Colonel Light Cen-
tre Building

%10ne of the potential demonstration projects which fulfil the
above criteria is recently completed refurbishment of the Mezzanine Floor
in Adelaide City Council Administration Centre CLC Building.

The building is undergoing a major staged retrofit with ground floor (Cus-
tomer Centre) completed in 1998. The retrofit of the mezzanine floor is
expected to be completed in August 2000. Energy efficiency has been iden-
tified as one of key expected outcomes. Main energy efficiency features
retrofit include:
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= State of the art Air-conditioning system ‘Active Chilled Beam
System (ABC). Engineering analysis showed that this system is
more energy efficient than variable or constant volume systems;

= New lighting system including T5 Triphosphor lamp
technology 8.3 W/mz2;

= Managed Lighting System control system including ultrasonic
movement sensors and automatic dimming

= Improved BMS system; Table 4.1 Traffic and Street Lighting Emissiosn
= Energy efficient Exit Lights and Emergency Lighting;
= Enabled Energy Star office equipment. Lighting Type 1994 GHG Cost of Elec- 1998 GHG Cost of Elec-

Emissions tricity Emissions tricity

The above project has a substantial greenhouse gas reduction potential
through replication and as such has good chance to obtain financial

support from the Australian Greenhouse Office the through recently Traffic Lights
announced Emissions Reduction Incentive Programme (ERIP). (12332 193,048 (_1253% ) 146,624
Recommended Measure Street Lights

3,536 (75%) 586,725 3,862 660,114
Progressively retrofit the CLC Building with energy efficient modern equipment

| 4,729 | 779,773 , | 806,738

Estimated CO2.. Reductions in 2010 700 tonnes

4.1.2.1 Traffic Lights
4.1.2 Traffic Signals and Street Lighting

Estimated CO,.. Reductions in 2010 910 tonnes

Both traffic lights and street lights are second largest contributor to corpo-
rate Greenhouse gas emissions. During the baseline year 1994 the emission
totalled 4,729, approximately 15% of total corporate emissions. Between
1994 and 1998 GHG emissions from traffic lights have decreased by 20%.
These significant reductions have been achieved as a result progressive re-
placement of existing incandescent light globes with more energy efficient
quartz halogen technology. The GHG emissions from street lighting have
increased by over 9% during the same period. Such increase is mostly resul-
tant of steadily increasing number of street lights throughout the city.

i =i | he traditional lamps that are used in traffic lights are rela-
tively powerful, incandescent lamps usually rated 65W and sometimes up to
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150W depending on the application. They operate at high temperatures with
frequent switching and as such require inspections replacement on a regular
basis. More modern and energy efficient quartz halogen lamps are usually
rated 35W. Approximately 50 % of the traffic lights have been already
equipped with quartz halogen lamps resulting in reduction to corporate
GHG emissions of 300 tonnes of CO 2,

Recent developments in Light Emitting Diode LED technology which has
increased the brightness of diodes to a level sufficient to compete against
traditional light sources such as incandescent lamps and even quartz halogen
globes. This presents an opportunity for further dramatic reductions in en-
ergy consumption and resultant GHG emissions.

A comparative performance of different globe technologies is listed bellow:

67W Incandescent
35 W Quartz Halogen
10 W Light Emitting Diodes

The potential expenditure and GHG reduction potential resulting from
changeover to LED fitting is illustrated by the table below:

Table 4.1.2.1 The potential expenditure and GHG reduction

Scenario Power Demand Annual Energy ‘ CO2e ‘
kW Use (cost) Tonnes

Initial 107 stan- 1,256,009

dard incandescent 143.38 ($193,048) 1,193.2

sets

Present 35,200 +73,700= 953,964 906

50/50 I/QH 108.900 (146,624)

100% QH 70,400 651,744 610

(in 5 years time) (61,670)

100% 34,000 297,840 283

($29,784)

Along with lower energy costs, LED's are expected to last 10-15 years,
many times the life expectancy of incandescent lamps in this application.

Demonstration Projects

In June 2000 the existing traffic lights serving the intersection of King Wil-
liam Street and North Terrace have been equipped with LED lamps on trial
basis. It is envisaged that all traffic signalling lamps will be replaced with
LED lights by the end of this decade resulting in GHG emissions reduction
of 900 tonnes CO ...

Recommended Measure

Progressively retrofit existing traffic lights with light emitting diode LED
technology.

Estimated CO2.e Reductions in 2010 910 tonnes
4.1.2.2 Street Lighting
| Estimated CO2.. Reductions / Increase in 2010 0 tonnes

% Between 1994 and 1998 GHG emissions from traffic lights have
decreased by 20%. These significant reductions have been achieved as a
result progressive replacement of existing incandescent light globes with
more energy efficient quartz halogen technology.
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In contrast the expenditure, energy consumption ghg emissions from street

lighting have increased by over 9% during the same period. Such increase is
mostly a result of steady increase number of streetlights throughout the city.
Refer to Table 4.1.2.2

Table 4.1.2.2 Increase in number of street lights

Annual En- GHG Emissions Change
ergy Use/ Cost Emissions 1994-1998
COze
Tonnes
North Adelaide 1,145,208 1,088 12
$179,417
South Adelaide 2,576,763 2,448 8
Total 3,722,071 3,536 9.6

Number of Lights 5,589 (12%)

‘ 4,968 |

It is envisaged that on business as usual basis (BAU) electricity consumption,
expenditure, and greenhouse gas emission resulting from street lighting will
continue to increase during this decade.

The City Lighting Strategy presents an excellent opportunity to potentially
reverse the above unsatisfactory trend. The strategy could include the fol-
lowing recommendations:

o Improve energy efficiency of existing and ensure energy
efficiency of new street lighting systems

A recent report ‘Report on Energy Savings Opportunities in Street
Lighting’commissioned by Sustainable Energy Development Authority
and Energy Efficiency Victoria recommended that the quality of street light-

ing can be significantly improved, and the energy consumption and resultant
GHG emissions can be significantly reduced by a combination of:

= More efficient lamps (eg. Metal halide and compact/tubular
fluorescent;

= More efficient lanterns (reflector design, less light loss in dif-
fuser, more accurate light distribution without a reflector bowl);

= More efficient ballasts, especially electronic ballasts;

= More accurate control of lighting times (electronic photo-
switch rather than the existing cadmium sulphide cells, to
reduce lighting times by at least an hour per day

Street lighting should operate when it can make a contribution to visual
amenity, and not when it can't. Street lighting control is achieved by photo-
switches. The standard street lighting photo-switch uses a cadmium-sulphide
cell. This device can be installed in the casing of a single lantern or can be
used to control a group of lanterns.

The cadmium sulphide photo-switches have several disadvantages:
= they have a rated service life of only 7 years.

= they have a switch-off illuminance of three to five times the switch-
on illuminance. This means that if the desired switch-on il-
luminance is set correctly, the switch-off time will be significantly
later than needed (adding about 15 minutes to the daily operating
time).

= the switch-on setting is typically in the range 30 - 60 lux, which is
much higher than the ambient illuminance at which the street light
can make a contribution to vision. This unnecessarily adds about a
further 20 - 30 minutes per day to burning time.

= the switch on setting drifts by about 10% per year, causing the
lights to switch on even earlier and off later. By the end of the 7
year service life, the switch-on point and switch-off point will both
have doubled. Again, this will add to unneeded burning time (about
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another 15 minutes per day, averaged over the service life of the
photo-switch).

= they consume about 2 Watts when the lights are turned off. This is
not a large power draw, but it is unnecessary.

The maintenance savings alone justify the price premium of electronic
photo-switches.

Assuming that replacing a photo-switch costs $70 ($50 for truck and labour,
$20 for call centre, purchasing and other administrative costs), the annual

Table 4.1.2.3 Cost benefits of street lighting retrofits

cost of standard and electronic photo-switches is: Iltem Units Before After
Fitting Type B2224 Urban Minor
Table 4.1.2.3 Cost benefits of electronic photo switches Lamp Type Mercury vapour Metal halide
Capital Cost 65 $80
Photo-switch Initial Cost Useful Life Total Replace- Photoswitch Photo- SW'tCh upgrade 0 $6
type ment Cost maintenance Total Capital Cost 65 $86
costs Power Input
Lamp Watts B0 %
Watts 16 8
Standard cad- 9 6 79 13.17 Watts 96 43
mium sulphide Energy Use
Burning Time hours/year 4335 4000
Electronic 15 12 85 7.08 Lantern kWhiyear 416 172
Photo-switch kWhlyear 9 0
So electronic photo-switches are justified even without considering the Total kWhiyear 425 172
benefits of energy savings and increased lamp life. An electronic photo- Reduction in energy use % nla 60%
switch will reduce lantern burning time by an hour per day, and so will in- Annual Energy Cost $/annum $34 $13.76
crease the interval between lamp replacement by about 10%. $fannum n/a 20.24
Maintenance
The following is a comparison of the costs and benefits of a standard Initial Cost premium_ . $15
Annual return on initial premium % pa 74%

80 Watt mercury vapour street lantern and the proposed 35 Watt metal

halide light:

Note 1 A medium term electricity price (weighted average peak and off-peak) of 8 cents/ kWh, including
energy and DUOS and NUOS charges was used for these calculations.

The benefit of longer effective lamp life has not been included. The mer-
cury lamp has a shorter effective life than a metal halide lamp, because it
will reach an unacceptably low efficacy sooner. Of course, the mercury
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lamp could be left in service for longer than a metal halide lamp, as it will
often last many years without fading completely. However, it's light output
at that time will be unacceptably low and the quality of street lighting unac-
ceptably poor.

o Use of Green Power and less greenhouse intensive
electricity

Under Green Power schemes, electricity customers can pay a small pre-
mium on their bill to have their electricity use offset by an equal amount of
'green’ electricity. The 'green’ electricity is sourced from clean renewable
sources like solar, wind and hydro and is considered free of GHG emissions

In accordance with the latest advise from the South Australian Office of
Energy Policy the Green Power Scheme will be operational in SA before the
end of 2000 calendar Year. Sourcing of electricity with lower greenhouse
intensity eg Wingfield landfill could also be worthwhile. This measure ap-
pears to be the most practical and cost effective way to reduce GHG emis-
sions resulting from street lighting.

Although energy efficiency/greenhouse gas emissions issue is only one of
many issues, which nee