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NOTE:

This report is provided subject to some important assumptions and qualifications

a)

kinesis.org

The results presented in this report are modelled estimates using mathematical calculations. The data,
information and scenarios presented in this report have not been separately confirmed or verified.
Accordingly the results should be considered to be preliminary in nature and subject to such
confirmation and verification.

Energy and greenhouse consumption estimates are based on local climate and utility data available to
the consultant at the time of the report. These consumption demands are, where necessary, quantified
in terms of primary energy and water consumptions using manufacturer’s data and scientific principles.

Cost estimates provided in this report are indicative only based on Kinesis’s project experience and
available data from published economic assessments.

The Kinesis software tool and results generated by it are not intended to be used as the sole or primary
basis for making investment or financial decisions (including carbon credit trading decisions).
Accordingly, the results set out in this report should not be relied on as the sole or primary source of
information applicable to such decisions.
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Executive Summary

This Strategic Plan has been developed to analyse and document the actions Lake Macquarie
City Council can take to achieve its greenhouse gas emission reduction target and improve the
energy resilience of Lake Macquarie’s residents. Energy resilience is the ability for the community
of Lake Macquarie to draw on resources and technology to adapt to changing political, social,
environmental, and economic energy context without loss of quality of life.

Three scenarios were developed using the Lake Macquarie Energy Futures Model to analyse the
effects of different energy efficiency and alternative energy actions on Lake Macquarie’s
emissions (Figure 1) and energy use. Under these scenarios:

1.

No Action — assumes Lake Macquarie City Council undertakes no additional action to reduce
emissions beyond policies (such as the Federal Government's Renewable Energy Target)
which are already in place. Without additional action total emissions will increase by 27% on
2007 levels by 2050, with per person emissions reduced by 9%.

Carbon Neutral — illustrates the scale of action required to meet Lake Macquarie City
Council’s existing 3% per capita per annum emissions reduction target. It shows that meeting
this target will require a considerable investment in infrastructure including the generation of
over 600,000 MWh of renewable energy — this is approximately equivalent to the current
residential electricity requirements in Lake Macquarie. It will also require the use of renewable
gas from 2030 — as shown by the dip in Carbon Neutral scenario (Figure 1).

Local Action — this scenario attempts to isolate emission reduction actions from the Carbon
Neutral scenario that Lake Macquarie City Council has a high ability to influence without the
direct involvement of other levels of government. In this scenario total emissions decrease by
17% on 2007 levels by 2050, with per person emissions reduced by 41%.

LAKE MACQUARIE EMISSION REDUCTION SCENARIOS

3.50
M Business as Usual
No Action
3.00 -
M Local Action
m CarbonNeutral
2.50
[}
o
O
et
=
1.50
1.00
0.50
0.00
Q M & O & O AN A o D 0 N »» 0 9 O O b?‘ ©O© D O
@ M M P MM I S D X > K »
DS U S S U S S S S S S S S S S S S S A S

Figure 1: Cumulative Emission reductions by 2050 for each modelled scenario (Note: Business as Usual
represents current consumption patterns projected with growth in dwellings and floor space)
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The three scenarios modelled in this report highlight the downside to inaction as well as the
challenge associated with achieving carbon neutrality by 2050 with existing technologies and
governance arrangements. However, these scenarios also show that there are a range of
suitable and effective actions that Lake Macquarie City Council could pursue to achieve effective
and efficient energy resilience outcomes.

These actions have been analysed based on the level of influence Council has over their
implementation, the cost of implementation and the amount of abatement potential. This analysis
enabled the actions to be broadly categorised and prioritised based on the strategic value of their
implementation (Figure 2).

STRATEGIC PRIORITISATION OF EMISSION REDUCTION ACTIONS

PRIORITY ACTIONS

Low Cost + Mid- High Influence:

e Facilitate improved lighting efficiency
¢ Increase the uptake of solar hot water
HIGH e Facilitate lower car use through urban planning
¢ |nvestigate the establishment of a community solar PV plant
¢ |nvestigate the potential for establishing a partnership with a gas
provider to facilitate higher gas availability and use throughout Lake
Macquarie

Mid-High Cost + Mid-High Influence:

MEDIUM * Facilitate the continued uptake of residential solar PV
¢ Investigate the establishment of community wind turbines

Low-Mid Cost + Low-Mid Influence:

¢ |nvestigate the role of trigeneration in high thermal demand areas, such
as major commercial centres, hospitals and industrial areas
LOW e Facilitate the uptake of electric vehicles
e Lobby for improved vehicle fuel efficiency standards
¢ Lobby for improved appliance efficiency standards
¢ Investigate the scope for incentive schemes to support residential
thermal efficiency

Figure 2: Strategic prioritisation of actions based on relative marginal abatement cost and level of local
government influence over implementation

kinesis.org
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1 Introduction

The Lake Macquarie Energy Resilience Strategic Plan has been prepared to define and describe
actions and technologies needed to meet Council’s emissions reduction target of 3% per annum
per capita and improve Lake Macquarie’s energy resilience. It is the result of an engaged
consultation and analytical process that included Lake Macquarie City Council staff and key
industry and community stakeholders.

Energy resilience, in the context of this strategic plan, refers to the capacity for all sectors of the
community to absorb increases in retail electricity prices and to generate energy locally to reduce
the impacts of any interruptions to energy supply.

The purpose of this plan is to identify areas where energy resilience can be increased by
improving the capacity and options for the community react to energy availability and price
pressures, so that functions that energy provides can continue without unsurmountable increases
in costs or environmental impact.

Reduced energy consumption and alternative energy generation and distribution within the Lake
Macquarie local government area has the potential to:

e reduce energy consumption and greenhouse emissions for across the community
¢ reduce household and business energy costs.

However, the challenge for Lake Macquarie City Council is to determine the actions that will not
only achieve the most effective and efficient sustainability and economic outcomes, but also
which actions Council can most directly give effect to and which actions will require additional
support from the private sector and other levels of government.

Development of the Strategic Plan

Development of Lake Macquarie Energy Resilience Strategic Plan has been undertaken in
several stages:

1. A Situation Analysis report was produced to identify Lake Macquarie’s current energy flows
and emissions baseline. The findings from this report have been incorporated in the Energy
Resilience Plan.

2. Feedback and consultation was sought from Lake Macquarie City Council staff and key
industry and community stakeholders to proof the baseline data, and identify opportunities
and constraints to increased energy resilience in the Lake Macquarie local government area.

3. An Energy Futures Model was developed to model different energy scenarios and to compare
the sustainability outcomes of different energy efficiency and alternative energy options.

The quantitative analysis included in this report has been produced using the Energy Futures
Model which has been developed as a customised tool for Lake Macquarie City Council. The
Model utilises Lake Macquarie specific data, where available, and can assess Lake Macquarie’s
projected greenhouse gas emissions and energy consumption through time, as well as
calculating the potential impact of different policy actions on energy consumption, greenhouse
gas emissions and household affordability.

kinesis.org
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Structure of the Strategic Plan

This plan is based on the modelling of three distinct scenarios:
1. No Action scenario — in which significant growth in emissions occurs
2. Carbon Neutral scenario — meets Council’'s 3% per capita per annum reduction target

3. Local Action scenario — isolates the emission reductions that Lake Macquarie City Council
could achieve independently of state and federal government actions.

These scenarios should not be seen as finite recommendations of particular emission reduction
targets or policy responses. Rather, they represent an opportunity to explore the process of
achieving a target of carbon neutrality by 2050 (in line with Council’'s 3% reduction per capita
annually) and identify the proportion of these reductions which Lake Macquarie City Council could
feasibly take responsibility for.

An overview of each of the three scenarios is provided in section three — Energy Resilient
Future Scenarios. The comparative greenhouse gas reductions achieved in each scenario on an
action-by-action basis are summarised, and the impact of each scenario on household energy
costs is also shown.

The actions modelled in the scenarios were quantitatively and qualitatively assessed on the
following basis:

Technical Constraints
Environmental Impact
Emissions Reduction Impact
Social Impact

Economic Impact
Governance Implications

IZE L A e

The outcomes of this analysis are outlined in the Detailed Action Profiles section.

The strategic effectiveness of each action is analysed in the Chapter 5: Implementation section,
where emission reductions are graphically represented against the cost and level of influence
Lake Macquarie City Council would have in their implementation. The visual representation of this
matrix analysis identifies those actions, which Lake Macquarie City Council should pursue as a
high priority.

kinesis.org
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2 Current Energy + Emission Profile

Council has an existing greenhouse gas emission reporting procedure for the city. Council’s
reporting has a scope greater than the sectors covered in the analysis presented in this report
and includes sources such as embodied emissions related to food and material consumption,
emissions from waste to landfill and fugitive emissions from mining. The current reported
2007/08 baseline for council is 4.8 Million tonnes (see Appendix 2)

In 2007/08, greenhouse gas emissions within the Lake Macquarie LGA from energy electricity,
gas and transport fuel that is captured by the data sources used in this analysis totalled
approximately 1.9 million tonnes per annum. This figure is based on:

e Ausgrid data for 2007/08 which included High Voltage (HV) data. It should be noted that
Ausgrid no longer provides High Voltage (HV) data creating a future data gap in the
industrial sector;

e Gas data provided by Jemena based on the tariff market and excluding the large
contract market (Industrial sector); and

e Transport data based on the household travel survey which does not cover commercial
travel from businesses, e.g. heavy freight.

The official council footprint has used state and national data scaled to Lake Macquarie as a
means of filling the data gaps in the areas where data gaps have been identified above to give as
full a picture of greenhouse emissions as possible. It is acknowledged that the industrial sector is
not covered in full and is therefore a source of difference with the data in the official footprint in
the sectors that they both cover.

The profile in the analysis presented in this report has focused on directly available local data and
its applicability to building a model for to allowing future changes to be predicted primarily in the
residential and commercial sectors.

In the analysis presented residential energy use and transport is responsible for approximately
60% of Lake Macquarie’s emissions (Figure 3 — note that the percentage is lower than seen in
Figure 4 due to rounding). Industry also contributes 26% of total emissions whilst commerce is
responsible for 8%. This emission profile reflects the low-density urban form in Lake Macquarie
and the associated energy consumption from residential buildings and resident transport (see
Figure 4).

LAKE MACQUARIE EMISSIONS PROFILE

Commercial &

Retail, 8% Residential

Employee Transport, 30%

Transport, 3%

Figure 3: Greenhouse gas emission profile of Lake Macquarie (2007/08)

kinesis.org
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LAKE MACQUARIE ENERGY FLOWS

Residential

1.2 Mt CO2e

590 Gwh

Commercial /Retail

0.2 Mt CO2e

COZ'e

1.9 MtCO2e

Industrial &
energy intensive
buildmgs

0.5 Mt CO2e

Figure 4: Energy Flows and Greenhouse Gas Emissions for Lake Macquarie (2007/08)
The key energy flows shown in Figure 5 have been derived from:

¢ Residential dwelling energy use including; Ausgrid metered electricity and Jemena metered
gas consumption data from all single, attached and multi-unit dwellings.

¢ Residential travel fuel including; all Lake Macquarie resident private vehicle and public
transport use.

e Commercial, retail and industrial building energy use including; Ausgrid metered electricity
and Jemena metered gas consumption data from all non-residential buildings.

e Commercial, retail and industrial travel fuel including; journey to work travel for all employees
whose place of work is in the Lake Macquarie LGA.

Residential Sector

The residential sector is Lake Macquarie’s largest source of energy related greenhouse gas
emissions, contributing 30% of total emissions. The majority of these emissions come from water
heating and electrical appliances.

For new residential dwellings, BASIX requires dwellings to be built to reduce their greenhouse
gas emissions by 40%. Post occupancy analysis by Ausgrid and the NSW Department of
Planning, however, has suggested that new dwellings in Lake Macquarie are achieving only a
20% reduction in greenhouse gas emissions (Energy Australia 2010).

Transport Sector

High car use and associated transport greenhouse gas emissions reflect the low density urban
form of Lake Macquarie. Lake Macquarie’s distance from Sydney means that a certain
percentage of residents will have long daily journeys to work and most of this travel will be in
private vehicles.

These factors are largely endemic to the Lake Macquarie LGA and restrict the ability to
implement large scale changes to transport patterns within the LGA. However, trips to access

kinesis.org
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services (such as shopping) were, on average, relatively short compared to commuting trips.
This provides an opportunity to shift these local trips to alternative modes of transport, such as
walking and cycling (Figure 5).

LAKE MACQUARIE TRIPS BY PURPOSE

Other

Serve passenger
Social/recreation
Personal business
Shopping

Education/childcare

Work related business

Commute

0 5 10 15 20

Average km per trip

Figure 5: Average distance by trip type for Lake Macquarie residents (Transport and Population Data
Centre Australia)

Commercial Sector

Commercial and retail buildings contribute 8% to the total Lake Macquarie energy related
greenhouse gas emissions. Average commercial and retail energy consumption and associated
greenhouse gas emissions are primarily driven by lighting and equipment such as computers and
air conditioning units.

Hospitals, including Lake Macquarie, Gateshead, Belmont, Toronto, and Warners Bay Private
Hospitals, are a specific commercial building type that presents high thermal loads for embedded
co-generation and trigeneration.

Industrial Sector

Due to some data gaps in industrial floor space and high voltage energy customers, some
uncertainty remains with the contribution and projection of energy consumption associated with
industry in Lake Macquarie. This lack of data presents a constraint on the extent to which Lake
Macquarie City Council can address energy resilience through changes to its industrial sector.

Lake Macquarie City Council is currently undertaking more detailed land use surveys on
commercial and industrial lands across the local government area. This data will be used to
further inform current and projected energy consumption and greenhouse gas emissions across
Lake Macquarie through the Lake Macquarie Energy Futures Model.

kinesis.org
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Projected Growth in Lake Macquarie

Lake Macquarie is expected to grow by approximately 41,000 people (35,000 dwellings) and
66,000 jobs by 2030. In 2007, approximately 87% of all dwellings were single detached homes.
This urban form is expected to continue with single dwelling contributing to more than 70% of new
dwellings built between 2007 and 2030.

Assuming 2011 consumption levels, and as a result of this growth, Lake Macquarie’s emissions
are projected to increase by approximately 39% between 2007 and 2030, and assuming similar
growth patterns, approximately 55% by 2050 (Figure 6).

This increase in consumption assumes the continuation of some existing policies that will curb
energy consumption and greenhouse gas emissions, including BASIX requirements and the
Federal Government Renewable Energy Target (RET), which aims to achieve 20% renewable
energy by 2020.

The highest increase in energy consumption and associated emissions will primarily come from
commercial and retail buildings. This is due to the expected growth in Lake Macquarie’s
employment. Despite this growth, the largest contributors to emissions will continue to be
residential dwellings and transport.

PROJECTED GREENHOUSE GAS EMISSIONS

3,500,000

3,000,000

2,500,000
©
S 2,000,000  Industrial
“é B Commercial/Retail
@ 1,500,000 o )
S H Residential Dwellings
'_

1,000,000 Transport

500'000 veee.- R . ........... | S 00—

0

2007 2020 2030 2050

Figure 6: Base year + projected greenhouse gas emissions by sector for Lake Macquarie
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3 Energy Resilient Future Scenarios

To determine the energy future of Lake Macquarie, three different energy resilient future
scenarios were modelled using the Lake Macquarie Energy Futures Model (Table 1). The impact
of each scenario on greenhouse gas emissions is illustrated in Figure 7 and Table 2.

1. No Action — a scenario where Lake Macquarie City Council takes no direct action in reducing
energy consumption and greenhouse gas emissions

2. Carbon Neutral — actions required to achieve the existing greenhouse gas emission
reduction target of 3% per year on 2007 levels, achieving carbon neutral by 2050.

3. Local Action — those actions that Lake Macquarie City Council has more direct influence and
control.

EMISSION REDUCTIONS IN 2050

Reductions by 2050: No Action ﬁ::::’; :;T:L
% reduction below 2007 levels (base year): -27% 100% 17%
% reduction in per capita emissions below 2007 levels: 9% 100% 41%
Annual emissions per capita (tonnes CO2-¢): 9.4 0.0 6.1
Total emission reductions per year (tonnes CO2-¢): 588,000 2,860,000 1,290,000

Table 1: Emission reductions in each scenario by 2050

EMISSION REDUCTIONS OVER TIME

3.50
M Business as Usual

No Action
3.00

M Local Action

m Carbon Neutral
2.50

2.00

MT CO2-e

1.50

1.00

0.50

0.00

T SR R N O SRR SRR, SN
& PP PP RS
O S S S S S S S SO

Figure 7: Cumulative Emission reductions by 2050 for each modelled scenario
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SCENARIO SUMMARY

Strategy Intervention No Action Carbon Neutral Local Action
Energy Efficiency Appliances 0.0% 10.4% 1.0%
Lighting 4.0% 10.8% 10.4%
Thermal Efficiency 0.0% 2.2% 2.2%
Fuel Switching Hot Water 3.8% 4.4% 4.4%
Heating 0.0% 1.8% 0.2%
Trigeneration 0.01% 12.1% 1%
Cooking 0.0% 0.4% 0.4%
Renewable Energy | Residential Solar PV 0.3% 7.5% 2.4%
Solar Thermal 0.01% 1.9% 0.01%
Community Solar PV 0.0% 4.1% 0.8%
Wind 0.0% 0.7% 0.1%
Greenpower 1.1% 8.8% 8.4%
Transport g‘;mdes CHALRL 8.2% 20.5% 10.6%
Electric Vehicles 2.0% 14.3% 3.0%

Table 2: Action-by-action emission reductions for each scenario by 2050

The impact of each scenario on energy resilience is illustrated, based on their modelled effect on
household affordability and operating costs (Figure 8). Reducing the city of Lake Macquarie’s
reliance on private vehicles and improving access to decentralised electricity generation options
will reduce greenhouse gas emissions but at the same, reduce household expenditure and
increase the resilience of individuals to adapt and respond to rising fuel and electricity prices.

HOUSEHOLD ENERGY COSTS IN 2050

$14,000

$12,000

$10,000

$8,000

W Gas

$6,000

S/dwelling/year

$4,000

$2,000

S0

2007

No Action

Local Action

Carbon
Neutral

m Fuel

M Electricity

Figure 8: Average annual energy costs per dwelling in 2050 compared to 2007 for each modelled scenario
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HOUSEHOLD ENERGY COSTS OVER TIME
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Figure 9: Average annual energy costs per dwelling over time for each modelled scenario
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No Action Scenario

The No Action scenario assumes a future where Lake Macquarie City Council takes no direct
action in reducing energy consumption or greenhouse gas emissions.

Under this scenario, existing state and federal government policies are expected to result in a
reduction in greenhouse gas emissions of approximately 19% against BAU projections and
cumulatively save approximately 588,000 tonnes of CO2-e by 2050. Per capita emissions will
decrease by 9% on 2007 levels. These emission savings are due to:

¢ The federal government renewable energy target

e The requirement that new homes meet BASIX compliance

e The phase out of electric storage hot water systems

e Technological improvements in lighting and vehicle efficiency

Due to the expected growth of residential and commercial development across Lake Macquarie,
greenhouse gas emissions are expected to increase by 27% on 2007 levels (Figure 10).

EMISSION REDUCTIONS
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Figure 10: Reductions in emissions against under a No Action scenario

As shown in Figure 11, under the No Action scenario household operating costs associated with
energy bills and transport fuel are expected to increase by approximately 132% or $7,046 by
2050 (in 2011/12 dollars). These energy price increases are primarily due to rising electricity
prices as a result of network infrastructure upgrade costs and expected increases in wholesale
gas and fuel prices, however the likely implications of a price on carbon is also a contributing
factor.
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HOUSEHOLD ENERGY COSTS UNDER A NO ACTION SCENARIO
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Figure 11: Average Annual Energy Costs Per Dwelling in a No Action Scenario

Note: Energy price projections are based on extrapolating the historical 10 year trend in electricity, gas and
fuel costs as published in the Australian Bureau of Statistics Consumer Price Indices.

Without direct action and influence from Lake Macquarie City Council and its community, energy
consumption and greenhouse gas emissions will continue to increase and household energy

resilience will decline.

The following two scenarios outline a future where direct action from both Lake Macquarie City
Council and support from state, federal government and the wider resident and business
community can significantly reduction greenhouse gas emissions and increase energy resilience.
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Carbon Neutral Scenario - Meeting the 3% pa Emission Reduction Target

The Carbon Neutral scenario outlines the actions and interventions required to meet Lake
Macquarie City Council’s yearly 3% emission reduction target.

Under this scenario, significant actions will achieve carbon neutrality and cumulatively save
approximately 2,860,000 tonnes of CO2-e by 2050. Per capita emissions will be reduced by
100% on 2007 levels. These emission reductions were achieved through significant interventions
in:

e Energy efficiency — 50% reduction in appliance energy consumption and a 60% reduction in
residential lighting energy consumption

e Fuel switching — 100% solar hot water systems in single dwellings and a proportion of
commercial and industrial trigeneration run off a renewable gas source

¢ Renewable energy generation — equivalent to approximately 600,000 MWh, consisting of
138,000 MWh of commercial scale PV, 24,000 MWh of commercial scale wind and the

remaining renewable energy sourced from Greenpower outside the LGA

e Electric Vehicles — 100% of vehicles are electric and run off renewable energy equivalent to
approximately 32,000 MWh of additional renewable energy generation

¢ Mode shifting and vehicle efficiency — a major shift to public transport and active transport
and a 50% increase in vehicle efficiency

¢ Residential thermal efficiency increases to 8 stars.
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Figure 12: Reductions in emissions against BAU projections under a Carbon Neutral scenario
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Box 1: Renewable Gas

Renewable gas or biogas is produced from the biological breakdown of organic waste including sewage,
biomass, green waste, municipal waste, food waste and crop residue. It is comprised primarily of methane
and carbon dioxide. It can be cleaned and upgraded to natural gas standards — this is known as bio-
methane.

Renewable gas is commonly produced and captured at landfill sites and sewage works, avoiding
emissions of the highly potent greenhouse gas methane into the atmosphere. Despite growth in the
development of such projects, the amounts produced remain very small in comparison with conventional
natural gas.

The City of Sydney is currently undertaking analysis on the potential of renewable gas through a
Decentralised Energy Master Plan for Renewable Energy. For more information see:
http://www.cityofsydney.nsw.gov.au/environment/EnergyAndEmissions/GreenDecentralisedEnergy.asp

The social marginal abatement cost of the actions required to achieve carbon neutrality by 2050
are outlined in Figure 13. In this graph the height of the bar shows the abatement cost per tonne
of CO2-e avoided, whilst the width is proportional to the greenhouse abatement achieved. While
a proportion of the actions will reduce emissions at cost saving to society, significant costs will be
associated with those additional actions required to meet the 3% per capita per annum emission
reduction target.
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Figure 13: Social marginal abatement cost curve of actions under a Carbon Neutral scenario
*Please see p66 for explanation of Marginal Abatement Costs

Under the Carbon Neutral scenario, expected increases in energy prices (highlighted in the No
Action scenario) will be off-set by significant reductions in electricity use (Figure 14). The increase
in consumption which can be observed between 2030 and 2050 is due to the roll-out of electric
vehicles.
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HOUSEHOLD ELECTRICITY CONSUMPTION
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Figure 14: Average annual household electricity consumption in Lake Macquarie under a Carbon Neutral
scenario

By 2050 household energy costs from electricity, gas and transport fuel are expected to decrease
by 37% or $1,990 (in 2011/12 dollars) (see Figure 15). This represents a very sizeable $9,000
saving when compared to annual household energy costs in the No Action scenario in 2050.

HOUSEHOLD ENERGY COSTS UNDER A CARBON NEUTRAL SCENARIO

$6,000

$5,000 -

$4,000 -

$3,000 -

S/dwelling/year

$2,000 -

$1,000 -

S-

2007 2020 2030 2050

Figure 15: Average Annual Energy Costs Per Dwelling in a Carbon Neutral Scenario

Note: Energy price projections are based on extrapolating the historical 10 year trend in electricity, gas and
fuel costs as published in the Australian Bureau of Statistics Consumer Price Indices.

The savings required to off-set increasing energy costs will largely come from reduced energy
consumption from improved appliance and lighting efficiency, local household electricity
generation from solar PV and switching from petrol fuel to electric powered vehicles (Figure 16).

kinesis.org



22 |

ANNUAL HOUSEHOLD SAVINGS
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Figure 16: Annual savings on average energy costs per dwelling (compared to Business as Usual energy
use projections) in 2050 under the Carbon Neutral scenario

While the Carbon Neutral scenario outlines the actions and interventions required to achieve
carbon neutrality, the following scenarios highlights what proportion of the 3% emission reduction
target Lake Macquarie City Council can more directly influence.
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Local Action Scenario

The Local Action scenario identifies actions that Lake Macquarie City Council have a higher

governance role in achieving, and clearly delineates the emission reductions that Lake Macquarie
City Council could feasibly take responsibility for towards achieving the 3% emission reduction
target.

Under this scenario, actions undertaken and influenced by Lake Macquarie City Council will

achieve a 42% reduction in greenhouse gas emissions and cumulatively save approximately
1,278,000 tonnes of CO2-e by 2050. Per capita emissions are 35% below 2007 levels. These
emission reductions were achieved through significant interventions in:

Hot water — 80% of single and attached dwellings switch to solar hot water

to 13% of all travel, and car use accounts for 10% less travel

Electric Vehicles — 20% of all residents adopt electric vehicles powered by renewable
electricity

Residential thermal efficiency increases to 7 stars.

EMISSION REDUCTIONS

Lighting efficiency — a 50% reduction in energy consumption for lighting both residentially and
commercially

Mode Shifting — active transport increases six-fold whilst public transport increases from 8%

Greenpower — 20% of the remaining electricity purchased in Lake Macquarie is Greenpower
accredited

MT CO2-e

35

3.0

2.5

2.0

15

1.0

0.5

0.0

1%  10%
[
B %% 0w oax
—_—— 2% 0% 0% 10%
0
| 1%, 29
- 0% 0% " 455
—
. S T R SO OR & @ &
.v\\“@a & @ & & &S S & &S é’é
& & S S N & & & & Q & S R
N S SR AN S P\ SR A N PN
¢ @ g & €T &
& & & ¢ & &
& < PSRN & F
S & ¢ ¥

Figure 17: Reductions in emissions against BAU projections under a Local Action scenario

The marginal abatement cost of the actions required to achieve the Local Action scenario

reductions by 2050 are outlined in Figure 18.
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MARGINAL ABATEMENT COST CURVE
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Figure 18: Marginal abatement costs for each action under a Local Action scenario
*Please see p66 for explanation of Marginal Abatement Costs

Note, the marginal abatement cost for solar thermal is $77 per tonne of CO,-e abated, however
the amount of abatement is too small to appear on the graph in Figure 18.

Under the Local Action scenario, household operating costs associated with electricity, gas and
fuel consumption are expected to increase by 94% or $4,460 (in 2011/12 dollars) (see Figure 19).
Despite the expected increase in energy costs, savings of $2,550 will be achieved compared to
the No Action scenario, primarily through improved hot water efficiency, local household
electricity generation from solar PV and reducing car reliance and switching from petrol fuel to
electric powered vehicles (Figure 20).

HOUSEHOLD ENERGY COSTS UNDER A LOCAL ACTION SCENARIO
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Figure 19: Average Annual Energy Costs Per Dwelling in a Local Action Scenario
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HOUSEHOLD SAVINGS UNDER A LOCAL ACTION SCENARIO
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Figure 20: Annual savings on average energy costs per dwelling (compared to Business as Usual energy
use projections) in 2050 under a Local Action scenario
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4 Detailed Action Profiles

Each Energy Future Scenario is based on a series of energy efficiency, alternative energy and
transport related actions. Each of these actions has different environmental, cost and governance
implications. The extent to which each action can contribute to improving the energy resilience of
Lake Macquarie depends on these implications.

In developing the three scenarios, each potential action was assessed quantitatively (using the
Energy Futures Model) and qualitatively to determine the related environmental, cost and
governance issues. This analysis was utilised to determine the extent to which each action
should be utilised in each of the three scenarios. In addition, the level of deployment for each
technology was also determined based on relative benefit/cost and influence in achieving each
strategy (see Chapter 5). A summary of this analysis is provided in Table 3, while the detailed
analysis for each action is described in further detail below.

ANALYSIS OF EMISSION REDUCTION ACTIONS

Gl
&
Q)
& 4
G 4&“ ® Za &
& & s S o‘& &
s s & 7D e &
& & & N &
& < <« Cy & c
Energy Efficiency
Appliance Efficiency High High High High High Low
Lighting Efficiency High Moderate High High High Moderate
Residential Thermal Efficiency High Low Low Moderate Moderate Low
Fuel Switching
Hot Water High High Moderate High High Moderate
Heating High Low Low Moderate Moderate Low
Trigeneration Moderate Moderate High Moderate Moderate Moderate
Cooking High Low Low Low Low Low
Renewable Energy
Residential Solar PV High Moderate Moderate Moderate Moderate Moderate
Commercial Solar PV High Moderate Low Low Moderate High
Solar Thermal Moderate High Low Low Moderate Moderate
Wind High High Low Low High Moderate
GreenPower n/a High High Low Moderate Low
Travel + Transport
Residential Mode Shift n/a High High High High Moderate
Vehicle Fuel High High High High High Low
Electric Vehicles Low Moderate High Moderate High Moderate
Technology Maturity and reliability of technology
Environmental Lifecycle and environmental health impacts
Emission Reductions Reduction in energy use + greenhouse gas emissions
Social Social benefit, including household affordability and community health
Economic Cost benefit, including upfront and on-going costs
Governance Influence of Lake Macquarie City Council to implement

Table 3: Analysis of actions based on technological reliability, environmental and social benefit, economic
(cost/benefit) and governance factors.
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Energy Efficiency

Appliances

Action Description

Electrical appliances, such as televisions, washing machines and fridges, were responsible for
approximately 35% of average household greenhouse gas emissions in 2007. Actions to
improve the energy efficiency of appliances are a key component of reducing emissions from
residential dwellings.

The Federal Government’s Minimum Energy Performance Standards (MEPS) mandate a
minimum level of performance for some appliances including refrigerators, freezers, air
conditioners and televisions. Over time, these standards increase, resulting in improved energy
performance. However, these improvements are often counter-acted by homes adding multiple
appliances (such as two fridges) and appliances that are not covered by MEPS (such as
computers and stereos).

Technical Specifications

Under the No Action scenario it is assumed that there will be no net decrease in Lake
Macquarie’s consumption of energy for appliances. This takes into account energy savings
resulting from the federal government’s Minimum Energy Performance Standards (MEPS), whilst
also recognising a trend of increasing overall energy consumption as appliances have become
larger, more complex and more numerous.

For the Carbon Neutral scenario a 50% reduction in appliance energy consumption below 2007
levels is assumed whilst the Local Action scenario assumes only a 5% total reduction. For both of
these scenarios, additional action to reduce appliance energy consumption beyond MEPS would
be required.

Environmental Outcomes

EMISSION REDUCTIONS BELOW BUSINESS AS USUAL

Appliance Efficiency No Action Carbon Neutral Local Action
2020 0.0% 3.1% 0.2%
2030 0.0% 5.5% 0.5%
2050 0.0% 10.4% 1.0%

Table 4: Emission reductions from appliance efficiency actions

In promoting the replacement of older appliances with more efficient models, any lifecycle issues
such as recovery and recycling should be considered. Furthermore, when replacing inefficient
heaters, the poor indoor air quality associated with unflued gas heaters should be noted.
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Social and Economic Outcomes

The appliance energy efficiency improvements shown in the Carbon Neutral and Local Action
scenarios are assumed to have a -$112 marginal abatement cost per tonne of CO,-e abated (see
appendix). This means that actions to improve the energy efficiency of appliances will save
money over time, despite more efficient appliances often having greater upfront costs than less
efficient options. These higher upfront costs can represent a barrier to low income households
and should be considered in order to assist this section of the market.

Reducing the energy consumption of household appliances by 50% will result in annual savings
of $2042 per dwelling by 2050. This will be particularly important in low-income households wh