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1. EXECUTIVE SUMMARY

Achieving the net zero aspirations for NSW will require
significant interventions across Greater Sydney.

Greenhouse gas emissions associated with Greater Sydney residents and businesses, contribute to over
one third of NSW's total greenhouse gas emissions!. Greater Sydney will therefore be required to take a
lead role in delivering net zero emissions across NSW by 2050 or sooner.

In 2017, the Greater Sydney Commission released the Exploring Net Zero Emissions for Greater Sydney
report which found that:

1. Land use, transport and infrastructure planning interventions in Greater Sydney play a significant role
in reducing greenhouse gas emissions.

2. Placed-based interventions that respond to local land use, infrastructure and transport patterns are
required to deliver emission reductions.

The report enabled the inclusion of emission reduction objectives within the Greater Sydney Region Plan
and District Plans released in 2018, including the inclusion of the objective to support the delivery of the
state’s net zero emissions by 2050 objective.

Over the last three years, the NSW Government has released a series of policy programs and technology
strategies that have implications for emissions reduction in Greater Sydney and across NSW. The most
notable of these being the Net Zero Plan Stage 1: 2020-30 (“NSW Net Zero Plan”), which include a target
of net zero emissions by 2050. This will require action in all locations across NSW, by all industry sectors,
Government agencies and the community.

The main purpose of this study is to engage with key stakeholders across NSW Government to
incorporate their technical input and policy advice to better understand:

e The greenhouse gas emissions impact on Greater Sydney of the NSW Net Zero Plan and other
relevant NSW policy, programs including the Future Transport 2061 plan; and

e Beyond the timeframe of these current policies (generally beyond 2030), what will be required for
Greater Sydney to support NSW reaching net zero emissions by 2050 or sooner.

A range of emission reduction scenarios were developed to demonstrate how Greater Sydney could
support the NSW Net Zero Plan by achieving net zero emissions by 2050 or sooner:

! Exploring Net Zero Emissions for Greater Sydney (2017) https://gsc-public-1.s3.amazonaws.com/s3fs-
public/exploring_net_zero_emissions_for_greater_sydney_-_kinesis_-_october_2017.pdf
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1. 2021 Policy Settings which reflects current NSW Government policy settings as well as expected
technology adoption as referenced from available, published reports.

2. Managed Future Transition which extends the relevant NSW Government policy settings and seeks
to deliver a level of decarbonisation that may be reasonably expected based on recent local trends
and moderate level of ambition.

3. Accelerated Future Transition which represents an ambitious scenario of emissions reduction and
the potential to achieve net zero emissions earlier than 2050. This is based on an accelerated take up
of existing and new zero emission technologies and behaviors in Greater Sydney supported by NSW
policies, planning frameworks and programs.

The scenarios explored in this report reflect different anticipated policy and technological outcomes and as
such, have varying implications for social and economic costs and benefits. At a global scale, studies have
shown that the economic implications are significant. The probable savings (avoided damages) from
keeping global warming to a 1.5°C rise, relative to a 2°C rise, are a cumulative US$20-trillion increase in
world GDP by the end of the century. These implications, both positive and negative, trickle down to
Greater Sydney. While this report identifies these impacts and opportunities, further analysis is needed to
quantify the costs and benefits of specific interventions, policies and programs.

Scenario Analysis Findings

The scenarios simulate the varying roles and timing of state and federal government policy and
technology interventions to drive emission reductions in Greater Sydney. They have been developed
through independent research, stakeholder input and professional opinion. The implications of this
analysis are as follows:

¢ Building on existing policies and programs, accelerated decarbonisation is required to ensure Greater
Sydney achieves net zero emissions on or before 2050 without the requirement for significant offsets.

e Decarbonising electricity through the closure of Coal Fired powerplants, replacement grid scale
renewables and rooftop solar uptake is the most significant intervention across all scenarios.

e Select interventions explored in this study may have a small impact on emissions reduction but have
important secondary benefits including placemaking, climate resilience, cost of living and reduced
congestion For example, building efficiencies play an important role in the short term (until around
2030) before significant electricity decarbonisation occurs, but play an ongoing benefit in reducing
operating costs for residents and tenants.
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o Electrification, including electric vehicles, plays a vital role in emission reduction and has a growing
impact once electricity decarbonises.

e The urban form characteristics of Greater Sydney, particularly future employment distribution and
interconnectedness of centres influenced by planning reforms, infrastructure investment and future
travel needs will determine our ability to reduce travel and shift away from private vehicles.

e Waste solutions can deliver significant emission reductions across all scenarios and time periods.
Notably, they will have a continuing impact even when electricity decarbonisation occurs.

Implications for Greater Sydney

Based on the analysis of the three scenarios, the implications for Greater Sydney are both significant
and challenging:

1. Net zero by 2050 or sooner is achievable — All scenarios could achieve net zero emissions in 2050
with or without the use of carbon offsets (up to 4MT). However, global warming is due to cumulative
emissions over time and hence early and significant action will have the greatest mitigative effect.
Achieving net zero emissions earlier than 2050 is more easily achieved through the accelerated future
transition scenario — 18MT between 2040 and 2050 versus 40 and 94 MT for the managed future
transition and current settings scenarios respectively. The accelerated future transition represents an
ambitious scenario of emissions reduction and the potential to achieve net zero emissions earlier than
2050. This is based on an accelerated take up of existing and new zero emission technologies and
behaviors in Greater Sydney supported by NSW policies, planning frameworks and programs.
Achieving net zero emissions in Greater Sydney and the associated pipeline of policies and
investment could yield significant economic and social benefits for Sydney and NSW citizens including
more jobs, household savings, health benefits and resilience to the impacts of climate change.

2. Early action should focus on strategies that drive emission reductions before significant
electricity decarbonisation occurs - Early action that focuses on building efficiency, new building
standards and waste reduction and management will be required to achieve short term emission
reductions and ensure Greater Sydney plays a leading role in directing the state’s trajectory towards
net zero emissions from the start. In addition, action should be taken now to future proof our buildings
and infrastructure to take advantage of future lower carbon electricity, such as electric vehicles and
broader electrification of the economy.

3. Greater Sydney’s three cities will play different roles in delivering emission reductions -
The review of the Greater Sydney Region Plan should enable each of Greater Sydney’s three cities
(Western Parkland, Central River and Eastern Harbour) to play a different role and emphasis in the
delivery of emission reductions. This should be particularly considered in the context of transport
emissions as, without intervention, transport will soon overtake energy as the largest contributor to
Greater Sydney’s emissions. Planning frameworks can influence the differing role of centres in these
three cities, the nature of land use and employment growth and create policies and infrastructure
programs that enable future transport emission reductions.

www.kinesis.org

4. Local energy generation will play a significant role in Sydney’s emissions future. Rooftop solar
PV is expected to contribute up to 25% of total electricity generation in 2050. The Western Parkland
City and Central River City have significant potential for rooftop solar PV due to the higher proportion
of single dwellings and large roofs across industrial areas. The regulatory framework and programs
that support the installation of local solar should continue. In addition, further support for batteries
installations (community or household level) should be considered by Government to maximise
economic value of the private investment in solar PV.

5. The emissions offset market should be considered when determining emissions reduction
actions within Greater Sydney. Greater Sydney’s activities influence over one third of NSW
emissions. The analysis in this report suggest that social and economic opportunities could be
maximised through local emission reduction actions, before the need for carbon offsetting to achieve
net zero emissions by 2040 or 2050. However, the quantum of greenhouse gas emission offsets
required is materially large in the context of the current NSW and/or Australian markets. The market
demand for offsetting is also expected to grow into the future. Further analysis would be required
inform any potential NSW policy recommendations.

6. Limiting temperature impacts requires us to think about our carbon budget - The challenge of
moving Greater Sydney towards net zero emissions within a timeframe that supports the world staying
within a 1.5-degree change is significant but achievable through immediate action. Limiting
temperature increases and related economic and social consequences requires a shift in thinking from
achieving net zero emissions at a point in time to monitoring Greater Sydney’s total emissions
released over time. This type of carbon budget approach is recommended to ensure short term
action, such as building efficiency and new building standards, is prioritised and accelerated. While
the accelerated decarbonisation scenario achieves net zero emissions by 2050, no scenario reduces
emissions within a trajectory that keeps Greater Sydney within its carbon budget without significant
offsets, highlighting the need for early action.

A Collaborative Framework for Implementation

The scenarios have been developed in collaboration with stakeholders from various NSW Government
agencies including the Department of Planning and Environment (DPE), Transport for NSW (TfNSW) and
the Environmental Protection Agency (EPA). Input from these agencies was used to consolidate and
calibrate the impact of existing NSW Government policy as well a range of emission reduction scenarios
including renewable energy, energy efficiency and the opportunities in the land use, transport and waste
sectors. The scenarios outlined in this report should be considered as a snapshot in time, taking into
account current policies, technologies and research. The collaborative process used to develop the
scenarios outlined in this report provides the Greater Sydney Commission and the NSW Government with
a framework for each agency to assess and quantify the role of individual policies, parties, programs and
expenditure to achieve emission reductions across Greater Sydney.

Ongoing review, refinement and monitoring of these scenarios through a net zero scenario planning and
reporting framework would provide NSW Government with a clearer lens on how Greater Sydney is
progressing towards a zero emissions future.
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2. UNDERSTANDING GREATER SYDNEY'S EMISSION PROFILE

This report outlines reduction pathways for city-induced emissions across
energy, transport and waste, providing just one part of the picture to achieve
net zero emissions across NSW.

In 2015, countries around the world signed the Paris Agreement, committing to reduce carbon emissions
to a level that keeps global warming to under 1.5° C. Cities account for 70% of global emissions so actions
taken by city communities will play a significant role in fulfiling these commitments.

To enable cities and regions to measure, report and take action on greenhouse gas emissions in a
consistent way, the World Resources Institute (WRI) and ICLEI Local Governments for Sustainability
developed the Global Protocol for Community-scale Greenhouse Gas Emission Inventories (GPC). The
GPC provides two approaches to developing community carbon inventories, a “territorial” approach and a
“city-induced” (consumption based) approach.

Territorial emissions focus on where the emissions physically occur. Examples of emissions that are
calculated under this approach include emissions generated by coal fired power generators, landfill sites
and wastewater treatment centres.

However, there is a whole lot of activity in cities that indirectly results in these emissions occurring, like
heating and cooling our homes, turning on lights, running hospitals and schools, and generating waste.
City-induced (or consumption based) emissions assigns the responsibility of emissions to the
consumers of products and services rather than the producers.

Neither approach is better or worse than the other. Applying different accounting methods can reveal
alternative ways to reduce greenhouse gas emissions. Territorial or production accounting supports
supply side strategies such as incentivising suppliers to switch to cleaner fuels or to adopt low emission
technologies. City-induced emissions reporting supports demand side and community-based strategies
such as measures to reduce energy use, waste generation and travel.

For this reason, and consistent with the 2017 Exploring Net Zero Emissions for Greater Sydney report,
this report analyses emissions and emission reductions pathways for city-induced emissions from key
energy, transport and waste emission sources including:

e Building electricity and gas consumption
e Resident and journey to work travel; and
e Residential, commercial and industrial operational waste.

Emissions data for this work has been sourced from the Resilient Sydney Platform which sources data
from local utilities and NSW Government agencies including Ausgrid, Endeavour Energy, Jemena,
Transport for NSW, ABS and NSW EPA.

www.kinesis.org

Due to data availability, a few key emission sectors not explicitly covered, including transport freight
emissions, fugitive emissions and the embodied emissions from building construction. As Greater
Sydney grows and develops, emissions associated with embodied emissions and freight in particular
would be expected to grow and further analysis needs to be undertaken to account for these additional
emissions.
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3. BACKGROUND

NSW has committed to achieving net zero emissions by 2050.
What is the role of Greater Sydney in delivering this outcome?

National Policy

Under the Paris Agreement, most countries, including Australia, have agreed to limit warming at 1.5°C or
"well below" 2°C above pre-industrial levels. More recently, the IPCC SR15 (Special Report 2018), also
known as the Global Warming of 1.5 Degree report, released updated emission reduction pathways
required to limit global warming to 1.5°C.

NSW Commitment to Net Zero Emissions

In response to our National and global agreements, the NSW Government has committed to achieving a
50% reduction in emissions by 2030 and net zero emissions by 20502. This aspirational objective is
intended to provide a clear statement of the government’s intent, commitment, level of ambition and to set
expectations about future emissions pathways that will help the private sector and government agencies
to plan and act.

This objective is supported by Net Zero Plan Stage 1: 2020-2030" which sets out how the NSW
Government will deliver on significant state wide emission reductions over the next decade, including:

¢ Improve the National Construction Code (NCC) and Building Sustainability Index (BASIX) to future
proof new buildings with EV ready infrastructure and provide a pathway to deliver cost-effective, low
emissions outcomes for residential, commercial and public buildings.

e Support the uptake of renewable energy, energy efficiency and demand/peak shifting technologies

e Manage organic waste through composting and food/garden waste management infrastructure.

e Lead a strategy to achieve net zero embodied carbon in building materials

The Role of Cities in Climate Action

Cities consume over two-thirds of the world’s energy and account for more than 70% of global emissions®.

If nations are to deliver on their commitments under the Paris Climate Agreement, it is necessary to
facilitate large-scale emission reduction in our cities.

In 2016, the C40 Deadline 2020 report provided an initial roadmap for how cities can respond to meeting
the Paris Agreement®. The report outlined the pace, scale and prioritisation of action needed as well as
the different role and effort required by different types of cities. Deadline 2020 shows that cities like

2 NSW Government, Net Zero Plan
8 C40, https:/iwww.c40.org/why_cities
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Greater Sydney with high per capita emissions and GDP have an obligation to reduce emissions steeper
and sooner - to share the burden across all cities - based on principles of equality, responsibility and
capacity.

In 2017, Kinesis was engaged by the Greater Sydney Commission to analyse potential emission reduction
pathways for Greater Sydney, exploring the role of cities including land use, transport and infrastructure
planning decisions®. The Exploring Net Zero Emissions for Greater Sydney report found:

1. Land use, transport and infrastructure planning interventions in Greater Sydney play a significant role
in reducing greenhouse gas emissions.

2. Place-based interventions that respond to local land use, infrastructure and transport patterns are
required to deliver emission reductions.

This initial report supported the inclusion of emission reduction objectives within the Greater Sydney
Region Plan, including key objectives that support the delivery of the state’s net zero emissions by 2050
ambition.

Local Government Action across Greater Sydney

Globally, cities and local governments have been taking on climate action with climate change emerging
as a key issue in the post-Covid future. To date, 1,990 jurisdictions and local governments cover 1 billion
citizens have declared a climate emergency, effectively committing their city to net zero emissions.

In Greater Sydney, the emissions profile varies across local government areas and individual councils
have taken different approaches to climate action (Figure 1). In some councils, local, place-based
emissions targets have been introduced coupled with local council-area policies. Some examples include:

e City of Sydney — the largest contributor to Greater Sydney’s emissions has established a target of net
zero emissions by 2035, engaging in strategies across key commercial and apartment sectors

¢ Blacktown City — the second largest contributor to Greater Sydney’s emissions and with some of the
largest growth areas has established a target of net zero operational emissions by 2040.

e City of Parramatta — the third largest contributor to Greater Sydney’s emissions has established a
60% emission reduction target by 2038, driving emission reductions through planning controls and
infrastructure delivery.

e Northern Beaches Council — an area of lower development and growth have established interim
targets to half community emissions by 2040 and net zero emissions by 2050.

¢ Smaller Councils like Canada Bay Council, Waverley and Lane Cove Council have established targets
of net zero community emissions by 2050 with a focus on collaboration between Councils and with
other levels of government.

4 C40, https://www.c40.org/other/deadline_2020
5 Kinesis (2017) Exploring Net Zero Emissions for Greater Sydney, Greater Sydney Commission


https://www.environment.nsw.gov.au/topics/climate-change/net-zero-plan/electric-vehicle-strategy
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Private Sector Response

There is a growing focus by private sector organisations to increase their transparency and social and
environmental responsiveness. This is reflected in several key trends:

e The establishment of the Task Force on Climate-related Financial Disclosure, which now has over

1,900 signatories from the public and private sector companies, including 58% of ASX100 companies.

*  Over 40% of the top 100 companies across major countries worldwide report against the UN
Sustainable Development Goals

* The Net Zero Asset Managers initiative has grown to 87 investors managing $37 trillion, with the
world’s three largest asset managers how committing to the net zero goal.

The Purpose of this Report

Interventions that reduce carbon emission by the NSW Government, other levels of government, industry
and the community have accelerated in recent times. The awareness and willingness to address climate
issues has increased, driven in part to recent events such as severe drought, bushfires and flooding.

This report provides an update to the 2017 Exploring Net Zero Emissions for Greater Sydney to reflect
current policies and research and provide a range of possible trajectories to demonstrate how Greater
Sydney could achieve net zero emissions by 2050 or sooner.

The results of this work are intended to support updated carbon reduction trajectories and interventions
within the next version of the Greater Sydney Region Plan, and collaborating with NSW Government
agencies and local council on driving emission reductions in policies and place-based solutions.

www.kinesis.org
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Figure 1: Benchmarking 2018-19 total emissions and residential emissions per dwelling across Greater Sydney LGAs
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3. RESPONDING TO A GLOBAL CARBON BUDGET

A carbon budget is the total amount of greenhouse gases that can be emitted over time to limit global
temperature rise.

In 2018, the International Panel on Climate Change (IPCC) SR15 (Special Report), also known as “Global
Warming of 1.5 Degree” report, released updated emission reduction pathways required to limit warming
to 1.5°C. This report outlines several key findings for policy makers®:

e Limiting global warming requires limiting total cumulative global human-induced emissions since the
preindustrial period, that is, staying within a total carbon budget. Globally, the carbon budget is being
depleted at a rate of 42 Gt CO2 per year.

e Faster carbon reductions result in higher probability of limiting global heating to 1.5°C. To have a 66%
chance of staying below 1.5°C, the report estimates the remaining global carbon budget of 420 GtCO2
(or approximately 10 years of current emissions). To have a 50% chance of staying below 1.5°C, the
report estimates approximately 14 years of current emissions.

o Emissions globally will need to be reduced to net zero by 2050 but if the date of reaching net zero
emissions is brought forward to 2040 the chance of limiting warming to 1.5°C is considerably higher.

If the findings of this report are applied to cities or Council areas, this effectively means establishing a
carbon budget of approximately 10 years of current (or 2017) emissions and working towards reducing
these emissions as quickly as possible to stay within this carbon budget.

The most recent “IPCC SR16 Summary for Policymakers” report released in August 2021 further
reinforces the use of carbon budgets by policy makers as the most appropriate mechanism to have the
best chance of staying within a global 1.5 degree average temperature rise. The report highlights the
need for immediate action that delivers not only net zero emissions by mid-century but drives short term
emission reductions to ensure the world stays within a carbon budget. The report also reiterates the
findings of previous reports which highlight that the sooner net zero is achieved, the higher the chance of
preventing further global heating. Carbon offsets will also be essential to drawdown, offset or remove
carbon from the atmosphere.

Our carbon budget is the finite amount of greenhouse gases we can emit to
limit global temperature rise to 1.5°C

5 1PCC Special Report (SR) 15 — Global Warming of 1.5 Degrees, https://www.ipcc.ch/sr15/#
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Greater Sydney is currently spending its carbon budget at a rate of ~50 MT CO2-e per year. Based on
the IPCC Report, it can be estimated that Greater Sydney’s equitable share of emissions expenditure in
line with a global carbon budget is:

e For 66% at under 1.5°C — max 10 years of 2016/17 emissions, or 480 MT CO2-e.
e For 50% at under 1.5°C — max 14 years of 2016/17 emissions, or 672 MT CO2-e.

In line with IPCC recommendations, we have applied 10 years of 2016/17 emissions as Greater Sydney’s
carbon budget, noting the scope of emissions included in this study excludes transport freight and the
embodied emissions associated with construction.

A carbon budget allows Greater Sydney to understand not only a pathway to net zero emissions but the
speed at which emission reductions is required in order to contribute to meeting our global warming
threshold targets.

Greater Sydney Carbon Budget

672 MT CO2-E

50% chance of limiting global
temperatures to 1.5°C

480 MT CO2-E

66% chance of limiting global

temperatures to 1.5°C

Figure 2: lllustration of Greater Sydney's Carbon Budget
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4. SCENARIO DEVELOPMENT

To understand the emission reduction potential for Greater Sydney, and the contribution of various
policies and strategies, three emission reduction scenarios were explored. The intent of these emission
reduction scenarios is to analyse and understand the impact of different policy and program settings that
could eventuate across both NSW and Greater Sydney.

All scenarios were developed in collaboration with stakeholders from various NSW Government agencies
including NSW Department of Planning, Industry and Environment (DPIE), Transport for NSW (TfNSW)
and the NSW Environment Protection Agency (EPA). Input from these groups included both an
understanding of current NSW Government policy and programs, as well as expert opinion on additional
emission reduction opportunities from renewable energy to building efficiency, transport and waste. The
following key NSW Government policies have been reviewed and incorporated into the scenario analysis:

o NSW Net Zero Plan Stage 1: 2020 - 2030 (2020)

o NSW Electricity Strategy (2019)

o NSW Electricity Infrastructure Roadmap (2020)

e NSW Energy Savings Scheme Amendment (2020)

o NSW Peak Demand Scheme (2050)

o NSW Future Transport 2056/ 2061 (Work in progress)
e NSW Electric Vehicle Strategy (2021)

¢ NSW Waste and Sustainable Materials Strategy (2021)
e National Construction Code updates (draft 2021)

Based on input from stakeholders, the following three scenarios were developed:
1. 2021 Policy Settings

This scenatrio reflects current NSW and Federal government policy settings as well as conservative
technology adoption as referenced from published reports.

2. Managed Future Transition

This scenario extends the current NSW Government policy settings and seeks to deliver a level of
decarbonisation that may be reasonably expected based on recent local trends and a moderate level
of ambition.

3. Accelerated Future Transition

This scenario represents an ambitious scenario of emissions reduction and the potential to achieve
net zero emissions earlier than 2050. This is based on an accelerated take up of existing and new
zero emission technologies and behaviors in Greater Sydney supported by NSW policies, planning
frameworks and programs.

www.kinesis.org

Interventions included in each scenario are based on existing government policy documents as well as the
expansion of these interventions deemed achievable based on state agency expert input, industry
research and high-level marginal abatement cost-curve analysis.

Each scenario has a different emphasis, both in terms of the timing of interventions as well as the overall
level of intervention. The timing and level of intervention reflects different urban form, planning and
infrastructure futures, as well as different cost and benefit implications which play out differently across
Greater Sydney’s three cities,

Further analysis on the specific costs and benefits associated with each intervention will be required to
determine the overall cost and benefit of each scenario. This is discussed further in Chapter 6 of this
report.

The Accelerated Future Transition scenario was developed as a pathway that simulated the following:
e Prioritising and maximising the impact of NSW Government policies

Collaboration with NSW state agencies was undertaken to forecast the potential impact current policy
positions. For example, teams within DPE were consulted to understand the implications of the NSW
Electricity Strategy for electricity decarbonisation. This was further validated with independent
research including analysis from AEMO’s Integrated System Plan to determine an accelerated
electricity decarbonisation scenario that reflects the most ambitious but achievable trajectory.

e Technology uptake driven by market expectations and accelerated future NSW Policy

Economic indicators support an accelerated market uptake of existing and new emission reduction
technologies. Short term projections of high electricity prices and decreasing technology costs support
an accelerated uptake of building efficiency measures including rooftop renewables coupled with
batteries and fuel switching from gas to electric appliances. The NSW Energy Savings Scheme
Amendment and Peak Demand Scheme could accelerate this uptake. Additionally, electric vehicles
are expected to reach parity with internal combustion vehicles by 2025 to 2030 driving the accelerated
uptake of Electric Vehicles (Bloomberg New Energy Finance EV Outlook). The key priorities and
actions in the NSW Electric Vehicle Strategy including infrastructure investment and subsidies could
be brought forward to drive the uptake in Greater Sydney.

¢ Continuing innovation and behavioral change

The accelerated decarbonisation scenario also incorporates on-going technology innovation and
behavioral change in Greater Sydney residents and businesses that can lead to rapid emission
reductions. For example, technology innovation in Mobility-as-a-Service (MaaS) and autonomous
vehicles, continuing and expanding work from home patterns, and a planning framework that can
support an increased role for local centres can reduce car travel and associated emissions.


https://about.bnef.com/electric-vehicle-outlook/
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A comparison of the three scenarios under 6 key thematics is provided in Table 1, highlighting the key
elements of intervention under the themes of:

e Urban form

o Electricity

e Buildings

e Fuel switching
e Transport

¢ \Waste

The impact and role across each of Greater Sydney’s three cities is discussed further in the next section
of this report. Detailed modelling assumptions used in the scenarios is provided in the Appendix to this
report.

A Process for a Collaborative Framework

The scenarios outlined in this report should be considered a point in time, understanding current policies,
technologies and research.

The collaborative process used to develop the scenarios outlined in this report provides the Greater
Sydney Commission and the NSW Government with a framework for each agency to assess the role of
individual policies, programs and expenditure on achieving emission reductions across Greater Sydney.

Ongoing review and refinement of these scenarios would provide NSW Government with a clear view on
how Greater Sydney is progressing towards a zero emissions future. This is further discussed in Section
7 of this report.

www.kinesis.org 11
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Urban form
Role of local centres and the three
cities framework
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SCENARIO DEVELOPMENT

2021 POLICY SETTINGS

Employment will be concentrated in metropolitan centres
(the Harbour CBD, Greater Parramatta and Bradfield /
Western Sydney Aerotropolis)

Urban growth continues with little change to the current
split between urban renewal, urban infill and land release.

MANAGED FUTURE TRANSITION

Employment grows in metropolitan and strategic centres
driving increased worker containment.

Increased density and housing diversity along transport
corridors.

ACCELERATED FUTURE TRANSITION

An interconnected metropolis with high worker containment
in metropolitan, strategic and local centres. Behavioral
changes including increased working from home continues
into a post COVID world.

Housing diversity and affordability is prioritised.
Interventions to lower housing cost by leveraging
connectivity and accessibility are pursued.

A

A minimum expected decarbonisation of electricity based
on federal government assumptions and historical
projections by AEMO. This transition does not consider the

A managed transition influenced electricity transition that
incorporates the conservative decarbonisation impact of

The electricity transition reflects the lowest emission factors
incorporating aggressive decarbonisation forecasts by the

ici . . ) the NSW Electricity Infrastructure Roadmap, Ener Electricity Infrastructure Roadmap, Energy Savings Scheme
E|eCtr|C|t¥ i f electrici nuances of the NSW Electricity Strategy including the Savings Scheme Zmendment and Peak depmand ggheme amendrr?:ant and Peak demand sF(;hemegy ’
Decarbonisation of electricity expected activity in renewable energy zones. 9 ' '
EHHE Reylews to th.e BASI?( and National Construction Code are The COAG Energy Counci's Trajectory for Low Energy . o . N
limited, reducing the impact of new development controls Buildinas Reviews drives a comprehensive review of new Market appetite for net zero emissions in buildings are
Buildings on the significant growth areas of the Western Parkland 9 P supported through standards in the National Construction

Efficiency and on-site renewables
in existing and new buildings

and Central River City.

building standards with higher targets than Scenario 1.

Code and net zero carbon building commitments/ initiatives.

4

Fuel switching
towards clean energy sources

Relatively slow electricity decarbonisation and modest
changes in electricity prices limit fuel switching towards
electric vehicles and from gas to electric appliances.

A short to medium outlook for lower electricity prices drives
the uptake of electric vehicles and switching from gas to
electric appliances.

Lower electricity prices as well as supporting policy
measures including subsidies and infrastructure provision
drives the accelerated uptake of electric vehicles and
switching from gas to electric appliances.

(S0

Transport
Changes in travel patterns &
mobility trends

Current travel patterns continue. Higher car use in the
Western Parkland City in particular and the need to
commute to distant CBDs challenge mode shift strategies.

High accessibility suburbs surrounding metropolitan and
strategic centres and new investment in public transport
infrastructure see a decline in car ownership and use.
Residents in these suburbs use public and active transport
for their short commutes.

Car use reductions are seen across Greater Sydney as
residents either work in their local centre or from home.
Mobility as a service options provide alternatives to
traditional car ownership and also lead to reductions in non-
essential car trips.

&y
Waste
Rethinking waste as a resource

Achieve the targets established by NSW Waste and
Sustainable Materials Strategy to 2030. The efficacy of
waste reduction and management strategies plateau
beyond 2030.

Achieve the targets established by NSW Waste and
Sustainable Materials Strategy to 2030. Future updates to
this strategy and continuous innovation in the waste
industry creates impact beyond 2030.

Go beyond the targets established by NSW Waste and
Sustainable Materials Strategy to 2030. Circular economy
systems make waste a resource and lead to a zero-waste

city.

Table 1: Emission reduction pathways and narratives
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5. EMISSION REDUCTION PATHWAY RESULTS

Scenarios highlight a different emphasis and outcome for each sector and
different emphasis and role for each of Greater Sydney’s three cities.

The 2017 report Exploring Net Zero Emissions for Greater Sydney highlighted that Greater Sydney is not
uniform and differences in land use, resource consumption and travel patterns mean that interventions are
more achievable and effective in some areas than others. The study moved us away from the view that
Greater Sydney is a monoculture and highlighted how different parts of Greater Sydney will play different
roles in delivering emission reductions across the city.

While the emission reduction pathways scenario analysis was undertaken across Greater Sydney as a
whole, the analysis highlights a different emphasis across each sector and each of Greater Sydney’s three
cities (Figure 3). The different emphasis, level and timing of intervention across each sector and each city
is highlighted below. While these results are specific to the scenarios in this report, the findings have
implications for broader policy considerations.

ENERGY

Electricity decarbonisation is the most significant intervention across all scenarios

Electricity decarbonisation is the most significant intervention, contributing up to 48% reduction in 2050
across the three scenarios. Not only does it drive the overall emission reduction trajectory of each
scenario, but highlights the importance of building efficiency strategies and transport electrification.

Rooftop solar PV is expected to contribute up to 25% of total electricity generation in 2050. The Western
Parkland City and Central River City have significant potential for rooftop solar PV due to the higher
proportion of single dwellings and large roofs across industrial areas. Already today, Western Sydney has
some of the highest take-up of solar PV across the State. In parts of Camden and Campbelltown, more
than 25% of dwellings have installed rooftop solar PV (APVI).

Building efficiency strategies are important until decarbonisation of electricity

Under the 2021 Policy Settings scenario, a more conservative electricity decarbonisation setting means
that in the short-term to mid-term policies that drive energy efficiency (retrofits and building standards)
have a larger impact. Under slower rates of electricity decarbonisation, a focus on energy efficiency will be
more important to bring down overall emissions faster.

Growth areas of the Western Parkland and Central River Cities provide opportunities to deliver highly
efficient and zero carbon new development, while the Eastern Harbour City, with less growth or change,
will emphasise retrofitting existing buildings.

Western Parkland City

Central River City

Eastern Harbour City

\/

Liverpool [ - F,
oy
...’0 aam
L
L 4
L 4
.0
Vio

Campbelltown ol >

a’carthur

D 4 g

* Higher levels of
rooftop solar

* Low carbon buildings in
growth areas

* Higher car use means
higherimpact of EVs

* Innovative waste
solutions in growing
economic zones

7\

Moderate |evels of
rooftop solar

Precincts infrastructure
opportunitiesin
renewal areas
Transport mode shift in
major centres and
around new public
transport infrastructure

Low carbon, high
performance precincts
for renewal areas
Building retrofit focus in
areas with less growth
or change

High levels of work from
home and containment
deliver reduced travel

Figure 3: The varying role of the three cities for emission reduction across Greater Sydney
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TRANSPORT

Electrification, including EVs, has a larger impact following electricity decarbonisation

Rapid electricity decarbonisation shifts focus to interventions that electrify both the energy and transport
sectors. Under the 2021 Policy Settings scenario the impact of electric vehicles and public transport
electrification has a much smaller impact until around 2040 when electricity begins to rapidly decarbonise.
Conversely, as the number of electric vehicles grows, the impact of vehicle efficiency declines as there are
less and less petrol and diesel vehicles on the road.

Higher car ownership and use in the Western Parkland City will see significant benefits and impacts from
electric vehicles, while the Central River and Eastern Harbour Cities can leverage significant public
transport infrastructure investment to drive mode shift away from private vehicles.

Future travel needs will determine our ability to reduce travel and shift away from private vehicles

The 2021 Policy Settings Scenario assumes a continuation of current urban development patterns with
some rebalancing of employment to the Central City and Western City. Under this scenario, significant
mode shift away from private vehicles is not expected. The Accelerated Future Transition scenario
assumes that a much higher level of worker containment is achieved potentially supported by increased
work from home post COVID-19, delivering an 35% reduction in car use, leading to a 3% reduction in

emissions by 2050. This reduction is offset by the high expected take up of EV’s by 2050 and low Figure 4: Greenfield development in the Western Parkland City
emissions electricity. This shift to less travel car use and travel generally is more likely in the Eastern and
Central River cities. The emissions reduction impact of EVs will grow through decarbonisation of electricity

WASTE

Waste solutions can deliver significant emission reductions across all scenarios and time periods

=29

\

Across all scenarios, a suite of waste strategies have a substantial impact across all modelled time
periods, cumulatively these account for between 17% and 19% reduction in 2050.

While waste collection services across Greater Sydney provide equal opportunities across all cities, the
Western Parkland City with the development of the Aerotropolis provides an opportunity to deliver local
solutions to waste management, such as energy to waste, advanced composting and recycling.

OFFSETS

Some level of offsetting will be required in all scenarios

All three scenarios require carbon offsets to either deliver net zero emissions by 2050 or keep Greater
Sydney within a carbon budget. The Western Parkland City already plays a significant role already in
carbon sequestration through national parks and native vegetation on rural land. The scale of carbon
offsetting outlined in the scenarios, however, requires Greater Sydney to look beyond it's geographic
boundary. The implications of these offsets are discussed later in this report.

Figure 5: Electric vehicle charging

Detailed results for each scenario are outlined in the following pages.
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Scenario 1 - 2021 Policy Settings Scenario 1 —-2021 Policy Settings, Emission Reduction Trajectory

This scenario simulates current policy settings in early 2021, much of which applies to around 2030, and
conservative technology adoption as referenced from published reports.
The emission reduction trajectory is presented in Figure 6 outlining the historical emissions from 2005 and 90,000

100,000

projections to 2050. The temporal impact of key strategies is shown in Figure 7. Significant policy 8 80,000
interventions include electricity decarbonisation, EV uptake and a suite of waste management policies. g 70,000
O]

e Electricity decarbonisation models reduced emissions intensity of electricity. This has the greatest g 0%
overall impact in 2030,2040 and 2050, delivering a 48% reduction on business as usual (BAU) € 50,000
emissions in 2050. 2 40000

o Retrofits and higher building standards deliver less than a 2% reduction in 2030 and have negligible @ 20,000
impact upon emissions in later periods due to electricity emissions intensity reductions. Early action on § '
these strategies is critical for benefits to materialise. These interventions are also considered for their 20.000
broader secondary benefits beyond emissions reduction that relate to placemaking and increased 10,000
resilience. _

e Electrification grows from negligible impact in 2030 to a 7% reduction in 2050 due to decreased 2005

emission intensity of electricity.
e The impact of EV uptake increases rapidly from 2030 to 2050. This is a result of an increased
proportion of EV’s in Greater Sydney and cross benefits with lower emissions electricity. A reduction of

\

=@=NS\W Net Zero Plan

—o—2021 Policy Settings

2015 2017 2019 2030 2040 2050

Figure 6: Emission reduction trajectory for 2021 Policy Settings scenario

2% in 2030 increases to nearly 20% in 2050. Scenario 1 — 2021 Policy Settings, Impact of emission reduction strategies

e Transport efficiency, which models improved emission intensity of private vehicles has a moderate
impact in 2040 but is rendered ineffective by 2050 due to EV take up. EV take up has a greater impact 100,000
in all years. In later years, these interventions continue to have broader secondary benefits that relate
to reduced congestion and improved urban amenity.

e A suite of waste strategies have a substantial impact across all modelled time periods, cumulatively
these account for a 17% reduction in 2050.

90,000
80,000

70,000
Based on these assumptions, the following can be determined:
60,000

e Greater Sydney reaches 50% emission reduction by 2030 relative to estimated 2005 baseline. 50,000

Greater Sydney can play the minimum role in aligning to the 2030 milestone of the NSW net zero 40,000

trajectory. However, while similar modelling for NSW state-wide emission reduction analysis is

Emissions - Thousand tonnes of CO2e per year

needed, it is possible that Greater Sydney will need to deliver greater emission reductions to offset for #0000
lower emission reductions across the rest of NSW and maintain the state’s trajectory to net zero by 20,000
2050.

10,000

e Net zero by 2050 and earlier requires carbon offsets
2019
To achieve net zero by 2050, 4 million tonnes of carbon offsets are required in 2050. To achieve net

= \Vaste Minimisation
Waste to energy (thermal treatment)
= Organics Management
= E-waste management
= \aterial Management e.g. higher recycling
= Producer Responsibility e.g. recyclable packaging
EV Uptake
mmmm Public transport electrification
= Transport Efficiency
= Reduced Travel
Electrification & Hydrogen Economy
= Retrofits
= \ew Building Standards
mmmm Electricity Decarbonisation
wwz Carbon offsets
mmm Modelled Reduced Emissions

| ===BAU
2030 2040 2050

zero by 2040, 13 million tonnes of carbon offsets will be required at 2040. To maintain net zero Figure 7: Impact of individual emission reduction strategies for 2021 Policy Settings scenario

emissions from 2040, 95 million tonnes of cumulative carbon offsets will be required between 2040
and 2050.
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Scenario 2 — Managed Future Transition

This scenario extends the current NSW Government policy settings and seeks to deliver a level of
decarbonisation that may be reasonably expected based on recent local trends and a moderate level of
ambition. These policies are moderately more ambitious than those scene in the current settings. This
includes higher diversion rates and increased EV take up. Carbon offsets are used to achieve net zero
emissions by 2040. The emission reduction trajectory is presented in Figure 8 outlining the historical
emissions from 2005 and projections to 2050.

The temporal impact of key strategies is shown in Figure 9. Significant policy interventions include
electricity decarbonisation, EV uptake and a suite of waste management policies.

e The final emission factor remains the same as in the first scenario. This delivers a 48% reduction on
BAU emissions in 2050.

e Retrofits and higher building standards deliver a similar reduction in emissions when compared to
scenario 1. These interventions are also considered for their broader secondary benefits beyond
emissions reduction that relate to placemaking and increased resilience.

e Electrification’s impact is higher in 2030 due to an a more rapid decarbonisation of electricity, by 2050
a 7% reduction is realised.

e EV’s and electrification are moderately more effective as a result of a more rapidly decarbonised
electricity. A reduction of 2% in 2030 increases to nearly 20% in 2050. Electrification of public
transport has a greater impact in the Managed Future Transition scenario, a 9% reduction in 2050,
due to reduced private car use.

e Transport efficiency, which models improved emission intensity of private vehicles has a moderate
impact in 2040 but is rendered ineffective by 2050 due to EV take up. In later years, these
interventions continue to have broader secondary benefits that relate to reduced congestion and
urban amenity.

e More ambitious strategies reduce emissions further across all modelled time periods, cumulatively
these account for a 20% reduction in 2050.

Based on these assumptions, the following can be determined:

e Greater Sydney reaches 62% emission reduction by 2030 relative to estimated 2005 baseline.
Greater Sydney can play a leading role in delivering the 2030 milestone of the NSW net zero
trajectory. However, while similar modelling for NSW state-wide emission reduction analysis is
needed, it is possible that Greater Sydney may need to deliver even greater emission reductions to
offset for lower emission reductions across the rest of NSW and maintain the state’s trajectory to net
zero by 2050.

e Net zero by 2050 and earlier requires carbon offsets
To achieve net zero by 2050, no carbon offsets are required in 2050. To achieve net zero by 2040, 8
million tonnes of carbon offsets will be required at 2040. To maintain net zero emissions from 2040, 40
million tonnes of cumulative carbon offsets will be required between 2040 and 2050.

Scenario 2 — Managed Future Transition, Emission Reduction Trajectory
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Figure 8: Emission reduction trajectory for Managed Future Transition scenario

Scenario 2 — Managed Future Transition, Impact of emission reduction strategies
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Figure 9: Impact of individual emission reduction strategies for Managed Future Transition scenario
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Scenario 3 — Accelerated Future Transition

This scenario represents an ambitious scenario of emissions reduction based on research, stakeholder
input and professional opinion. The scenario simulates an accelerated roll out of policy programs driven by
NSW Government. These policies have been modelled to represent the greatest possible emission
reductions believed to be realistic. The emission reduction trajectory is presented in Figure 10 outlining the
historical emissions from 2005 and projections to 2050.

The temporal impact of key strategies is shown in Figure 11. Electricity decarbonisation, mode shift away
from car use and ambitious waste reduction and management policies deliver accelerated emissions
reduction by 2030 relative to the previous two scenarios. These differences are discussed further below:

e Electricity decarbonises far more rapidly in this scenario. Electricity projected emission factor at 2030
is nearly 60% lower relative to the previous scenarios. This rapid decarbonisation of electricity has a
significant impact towards reducing emissions in the short term.

o Retrofits and higher building standards deliver a similar reduction in emissions when compared to
scenario 1 and 2. These interventions are most effective prior to 2030. These interventions are also
considered for their broader secondary benefits beyond emissions reduction that relate to
placemaking and increased resilience.

e The rapid uptake of renewables enhances the impact of building electrification, delivering a 14%
reduction in 2050.

o A 35% mode shift from car use to public and active transport as well as overall reductions in car use
from continuing work from home practices deliver notable emission reductions. Transport efficiency,
which models improved emission intensity of private vehicles also has a notable impact in 2040 but is
rendered ineffective by 2050 due to EV take up. In later years, these interventions continue to have
broader secondary benefits that relate to reduced congestion and urban amenity.

e EV uptake delivers a reduction of 3% in 2030 increasing to nearly 15% by 2050.

e More aambitious waste strategies including a 30% reduction in waste generation and 65% diversion of
organics from landfill have a substantial impact across all modelled time periods, cumulatively these
account for a 21% reduction in 2050.

Based on these assumptions, the following can be determined:

e Greater Sydney reaches 75% emission reduction by 2030 relative to estimated 2005 baseline.
Greater Sydney can play a leading role in delivering the 2030 milestone of the NSW net zero
trajectory. By delivering significant emission reductions at 2030, this enables Greater Sydney to offset
for lower emission reduction across the rest of NSW and maintain the state’s trajectory to net zero by
2050.

e Net zero reached by 2050 and earlier requires carbon offsets
To achieve net zero by 2050, no of carbon offsets are required in 2050. To achieve net zero by 2040,
4 million tonnes of carbon offsets will be required at 2040. To maintain net zero emissions from 2040,
18 million tonnes of cumulative carbon offsets will be required between 2040 and 2050.

www.kinesis.org
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Figure 10: Emission reduction trajectory for Accelerated Future Transition scenario

Scenario 3 — Accelerated Future Transition, Impact of emission reduction strategies
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Figure 11: Impact of individual emission reduction strategies for Accelerated Future Transition scenario
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Achieving Net Zero Emissions before 2050

All three scenarios outline the implications of achieving net zero emissions across Greater Sydney by
2050. The Accelerated Future Transition scenario provides an opportunity to achieve net zero emissions
sooner than 2050 without significant carbon offsets. This scenario will require a combination of:

o Accelerated delivery of NSW Government policies

e Programs to support technology uptake

¢ Planning frameworks to support an urban form that encourages sustainable behavior
e Carbon offsets

Under the Accelerated Future Transition scenario, achieving net zero emissions by 2040 will require
approximately 4 million tonnes of carbon offsets at 2040. The average price for Australian carbon offsets
is $20 per tonne as at July 2021. At this price, the cost of achieving net zero emissions from carbon
offsets is equivalent to approximately $100 million. These offsets will decrease over time to zero offsets
being required at 2050 as various interventions continue to deliver emission reductions.

The cumulative carbon offsets required for Net Zero Emissions by 2040 and continue at net zero
emissions until 2050 under each scenario are:

e Current settings: 95 MT

e Managed future transition: 40 MT

e Accelerated future transition: 18 MT

It should be noted, however, that the price of carbon offsets is increasing. The price increased by 21% just
between January to July 2021. Market analysts project that the price could more than double in value to
$50 per tonne by 2030 (source: RenewEconomy, Reputex). To deliver net zero emissions prior to 2050
will require consideration of a carbon offset procurement strategy that explores risk options to limit
exposure to high carbon prices in the future.

The associated cost implications of achieving and maintaining net zero emissions from 2040 at a
conservative price of $20 per Australian Carbon Credit Unit (ACCU) are as follows:

e Current settings: $1.9 Billion

e Managed future transition: $0.8 Billion

e Accelerated future transition: $0.4 Billion

Bringing forward the net zero emissions target and associated pipeline of policies and investment can
yield significant economic and social benefits for NSW citizens including increased economic activity and
employment, household savings, health benefits and increased resilience to the impacts of climate
change. This is detailed further in the next section— Broader Social & Economic Impacts.
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Meeting a Carbon Budget

As discussed previously in this report (and noting the scope of emissions included in this study excludes
freight transport and embodied emissions associated with construction), Greater Sydney’s carbon budget
is approximately 10 years of 2016/17 emissions, or 480 MT CO2-e. All scenarios were analysed to
understand their potential to meet this carbon budget.

Under all three scenarios, Greater Sydney exceeds the carbon budget. This occurs in the late 2020’s
under the 2021 Policy Settings and Managed Future Transition scenarios, and the mid 2030’s for the
Accelerated Future Transition scenario. It should be noted the IPCC expects the global carbon budget to
be exceeded under all modelled scenarios. To remain within the carbon budget, offsets will be required.
These offsets represent carbon dioxide removed from the atmosphere and stored in another form. The
total offsets required to remain within the carbon budget for each scenario are outlined below.

o 2021 Policy Settings — 343 MT, or 17.15 MT per year from 2030 onwards.
e Managed Future Transition — 250 MT, or 12.5 MT per year from 2030 onwards.
e Accelerated Future Transition — 110 MT, or 6.5 MT per year from 2033 onwards.

Meeting Net-Zero targets by 2050 alone is insufficient to avoid warming of more than 1.5°C. Carbon
dioxide and other greenhouse gasses will continue to accumulate in the atmosphere and contribute to
higher average global temperatures until abatement exceeds emissions. For Greater Sydney, remaining
within the 480 MT budget will require offsets. Figure 12 demonstrates the benefits of decisive action being
taken early, earlier and more ambitious policies lead to a significantly smaller number of offsets being
required to remain within the Carbon budget. The Accelerated Future Transition scenario does not exceed
the 480 MT budget.

With climate action and limiting global temperature increase is the objective of the modelled policies, it is
logical to consider their impact in terms of cumulative emissions. The framework of carbon budgets clearly
outlines the urgency of the situation. Early action will ensure that Greater Sydney is contributing fairly to
State, National and International efforts to mitigate climate change.
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Figure 12: Cumulative emission trajectories of the three modelled scenarios compared against the 480 mt carbon budget and the
previously modelled Current Settings scenario

lllustration of Greater Sydney’s carbon budget under the three scenarios

Greater Sydney Carbon Budget and
budget exceedance under each scenario

Scenario 1 —2021 Policy Settings
Carbon budget exceeded at 2028 and by 343 MT at 2050

Scenario 2 — Managed Future Transition
Carbon budget exceeded at 2028 and by 250 MT at 2050

CARBON BUDGET
480 MT CO2-E

66% chance of limiting global
temperatures to 1.5°C

Scenario 3 — Accelerated Future Transition
Carbon budget exceeded at 2033 and by 110 MT at 2050

Figure 13: lllustration of Greater Sydney's Carbon Budget under the three scenarios
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The Implications of Carbon Offsets

Achieving net zero emissions and meeting a 1.5 degree carbon budget across Greater Sydney, will all
require carbon offsets and negative emissions technologies operating at scale.

On top of carbon offsetting solutions such as Power Purchase Agreements (PPAS) or offsite renewable
energy, a range of negative emissions technologies are currently under scientific research and evaluation.
To date, one of the most practical and cost effective is carbon sequestration via tree planting. This has
the additional benefit of providing shade, preventing salinity and soil erosion and providing shelter, food
and habitat to native animals. Tree planting is one of the most viable offsetting methods currently,
however prolonged drought conditions and the recent Australian bushfires have highlighted the fragility of
this method as a long-term reliable solution.

As outlined in the results of the scenario analysis, all three scenarios modelled in this report require
carbon offsets to either deliver net zero emissions by 2050 or keep Greater Sydney within a carbon
budget. The Australian Carbon Credit Unit market experienced tremendous growth in late 2021 with
prices reaching $47 per tonne. Whilst prices have softened somewhat in early 2022 it is likely that the cost
of offsetting will increase in the future. To illustrate the cost of offsetting Greater Sydney’s emissions we
have assumed a highly conservative price of $20 per tonne.

o 2021 Policy Settings — 343 MT, or 21.25 tonnes per year from 2030 onwards.
Equivalent total cost - $6.8b.

e Managed Future Transition — 250 MT, or 17.5 tonnes per year from 2030 onwards.
Equivalent total cost - $5b.

e Accelerated Future Transition — 110 MT, or 6.5 tonnes from 2033 onwards.
Equivalent total cost - $2.2b.

A study by NSW Department of Planning, Industry and Environment (2020) outlines the quantum of
carbon offsets available in the agricultural sector across NSW, including carbon offsetting opportunities of
retaining and avoiding deforestation, tree planting, soil sequestration and livestock management. This
report outlined that between 2020 and 2030 the NSW agricultural sector has cumulative emissions
abatement of approximately 50 MT at 2030.

The robustness and validity of carbon offsets are increasingly likely to come under scrutiny. There are
many examples where overseas offsets have been criticised because of issues ranging from the validity of
emissions reductions that resulted in the carbon offset to the broader social and community impacts of
supported offset schemes. For example, the validity of some carbon offsets schemes have been
questioned due to differing International regulations. It would be logical for NSW to, where possible, target
offsets generated within NSW or Australia to support regional investment.

While this report outlines a trajectory of carbon offsets, early investigation into carbon offsetting should be
pursued and further understood to determine when carbon offsetting would be required and ensure
Greater Sydney’s emission reductions and carbon budget is met.
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Figure 14: Possible carbon removal opportunities from the NSW agricultural sector
Source: NSW DPIE October 2020

Feasible abatement estimates delivered over 10 years (2020 to 2030) from NSW agriculture. Activities are ranked based on
their ability to be integrated into existing agricultural land-use and generate income streams for farmers. For vegetation-
based sequestration (natural regeneration, environmental and Mallee plantings, avoided clearing) values are cumulative,
estimated from activities commencing 2020 and for biomass only. Additional sequestration in soil carbon from vegetation is
not indicated. For emissions reduction activities, the value given is the estimated abatement in the year 2030.
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6. BROADER SOCIAL & ECONOMIC IMPACTS

The scenarios analysis in this report incorporate interventions outlined in existing government policy

documents (or those currently in development) as well as the expansion of these interventions deemed THE WIDER BENEFITS OF THREE KEY

achievable based on state agency expert input, industry research and high-level marginal abatement CLIMATE ACTIONS FOR CITIES IN 2030

cost-curve analysis.

Further analysis on the specific costs and benefits associated with each intervention will be required W ? Om 09’

to determine the overall cost and benefit of each scenario. This chapter provides a qualitative review BUILDING ENNHé\Trwgg BSUS
: oS ol N g e K

of the broader social and economic benefits of the interventions outlined in the scenarios, providing a
framework for a more detailed cost and benefit analysis.

Climate action delivers opportunities to address social issues of equity and inclusion, and generate
economic activity. Recent reports have documented the benefits of climate action globally and
conversely the risks of inaction:

o The probable savings (avoided damages) from keeping global warming to a 1.5°C rise, relative to ORI
a 2°C rise, are a cumulative US$20-trillion increase in world GDP by the end of the century’. "W
7 1

e The most vulnerable and poor countries are most at risk from the economic and social impacts of
climate change. Developed countries have an obligation to lead the way in climate action.
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Achieving the 1.5°C target will thus have unequal consequences, with today’s poorest TEMPERATURE ‘
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countries benefiting the most®. i INCREASE TO —
The broader social and economic benefits of climate action has been recently highlighted by the C40 | e RN AN
Cities Climate Leadership Group through two key reports - “Climate Opportunity: More jobs; Better & a ol
health; Liveable cities” and “A Green and Just Recovery”. Climate action can serve as the way _3 a8 W
forward for the world’s economic recovery from COVID-19. Doing so can have wider social and AR g 'y
economic benefits in Cities including: ¢ ' * E N
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e Increased household savings FROM AIR POLLUTION
e Job creation
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e Reduced road traffic accidents ssucrion o 'i':‘:%zg::;l“
e Increased productivity through reduced commuting time - S —— =
e Fuel import savings and increased energy resilience sirin:31-63 MICO prvr

In addition to emission reductions, the interventions outlined in all three scenarios deliver significant '#

economic and social benefits. While future work may seek to quantity the specific economic and DISTRICT-SCALE

social benefits, Table 2 qualitatively reviews each intervention in terms of their broader economic and RENEWABLE

social benefits. ENERGY

This analysis provides a framework to qualitatively understand these impacts as well as providing a
framework for further cost-benefit analysis of the specific policies and strategies outlined in this
document.

Figure 15: The wider social and economic benefits from climate action for Cities
Source: C40, “Climate Opportunity: More jobs; Better health; Liveable cities”.

7 Marshall Burke, W. Matthew Davis, Noah S. Diffenaugh, 2018 ‘Large potential reduction in economic
damages under UN mitigation targets’
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SOCIAL AND ECONOMIC IMPACTS OF EMISSION REDUCTION IN GREATER SYDNEY

INTERVENTION FINANCIAL/ECONOMIC BENEFITS SOCIAL BENEFITS
Electricity_ _ e Jobs Creation - 44,000 jobs forecasted in the renewable sector by 2025 with ambitious policy. (IRENA e Health - Improved air quality and associated health benefits around coal-fired power stations e.g. asthma rates.
Decarbonisation Renewable energy and jobs 2020)

e Cost Savings - Renewables will supply the cheapest power available (projected to be amongst cheapest in
OECD), Reduced costs for business in NSW due to low electricity prices will stimulate the economy. (IRENA
Renewable Generations costs 2019)

e Cost of Living - Cheaper energy prices for consumers, IEA 2020 outlook states leading solar schemes now
provide the cheapest electricity prices in history/$130 household electricity saving in 2030.

e Regional Infrastructure investment - Potentially over $32 hillion of regional infrastructure investment and
associated jobs (NSW Electricity Infrastructure Roadmap).

e Health Costs — Air pollution costs $1-$8 hillion in Sydney (NSW DPE, Health Costs of Air Pollution in Greater

Sydney)
New Building e Cost savings - on avoided network investment for water and electricity utilities. Just from BASIX, the estimated e Health - Increased resilience to extreme heat waves, particularly in the Western Parkland Sydney.
Standards benefit of residential new building standards to 2050 is estimated at $294 million to $1.1 billion. (BASIX cost

benefit analysis 2009)

e Cost savings - Reduced energy costs for consumers.

Building Retrofits e Cost savings - Reduced energy costs for consumers. ¢ Health - Increased resilience to extreme heat waves, particularly in the Western Parkland Sydney
Building e Cost savings - Additional $20 billion of efficiency savings. e Health - Reduced particulate matter from gas in homes, better air quality (https://www.osti.gov/biblio/1172959)
Electrification & o New Markets - $200 million opportunity per year in the hydrogen industry (NSW Electricity Infrastructure
Hydrogen Roadmap)
o Efficiency/Security - Grid stability via dispatchable power from hydrogen plant. (NSW Electricity Infrastructure
Roadmap)
e Cost Savings - Fuel cell vehicles may save $234 million by 2030 (KPMG, NSW - A Clean Energy Super
Power).
e Cost of Living - Cheaper energy for consumers, electricity from a renewable grid is forecast to be cheaper
than gas.
e Health Costs — Air pollution costs $1-$8 billion in Sydney (NSW DPE, Health Costs of Air Pollution in Greater
Sydney)
Travel Mode Shift ¢ Cost Savings - Reduction to financial costs incurred by congestion across Sydney. ¢ Health - Improved public health due to increased active transport.
e Jobs Creation - Increased employment in public transport and mobility as a service. e Health - Improved mental health thanks to reduced commuting times
(Infrastructure Australia, Urban Transport Crowding and Congestion) ¢ Quality of Life - Reduced congestion (Future Transport 2056)
¢ Health Costs — Air pollution costs $1-$8 billion in Sydney (NSW DPE, Health Costs of Air Pollution in Greater e Health - Improved air quality
Sydney) (https://Amww.ncbi.nlim.nih.gov/pmc/articles/PMC4049576)
Electric Vehicles o Efficiency/Security - Improved energy security by reduced reliance on fuel imports (C40 Climate Opportunity: e Quality of Life - Reduced vehicle noise pollution impact on local communities.
More Jobs, Better Health, Liveable Cities) e Health - Improved air quality and associated health benefits.
o Efficiency/Security - Improved electricity network management and flatter peak demand (if managed (https://mww.carboncounter.com/#!/explore)
efficiently). (https://pubs.acs.org/doi/pdf/10.1021/acs.est.6b00177)

e Cost Savings - Over $1,00 in vehicle costs per year.(NSW Electric Vehicle Strateqgy)
e Cost of Living - Future proofing the state against international transition to EV (NRMA-The Future is Electric)
e Health Costs — Air pollution costs $1-$8 billion in Sydney (NSW DPE, Health Costs of Air Pollution in Greater

Sydney)
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https://basix.nsw.gov.au/iframe/196-news-additional-info-articles/429-basix-cost-benefit-analysis-summary.html
https://energy.nsw.gov.au/government-and-regulation/electricity-infrastructure-roadmap
https://energy.nsw.gov.au/government-and-regulation/electricity-infrastructure-roadmap
https://energy.nsw.gov.au/government-and-regulation/electricity-infrastructure-roadmap
https://energy.nsw.gov.au/government-and-regulation/electricity-infrastructure-roadmap
https://energy.nsw.gov.au/sites/default/files/2020-11/NSW%20Electricity%20Infrastructure%20Roadmap%20-%20Industry%20Opportunities%20Report.pdf
https://energy.nsw.gov.au/sites/default/files/2020-11/NSW%20Electricity%20Infrastructure%20Roadmap%20-%20Industry%20Opportunities%20Report.pdf
https://www.environment.nsw.gov.au/-/media/OEH/Corporate-Site/Documents/Air/air-pollution-economics-health-costs-greater-sydney-metropolitan-region-050623.pdf
https://www.environment.nsw.gov.au/-/media/OEH/Corporate-Site/Documents/Air/air-pollution-economics-health-costs-greater-sydney-metropolitan-region-050623.pdf
https://www.osti.gov/biblio/1172959
https://www.infrastructureaustralia.gov.au/sites/default/files/2019-08/Urban%20Transport%20Crowding%20and%20Congestion.pdf
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4049576
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https://www.environment.nsw.gov.au/topics/climate-change/net-zero-plan/electric-vehicle-strategy
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https://www.environment.nsw.gov.au/-/media/OEH/Corporate-Site/Documents/Air/air-pollution-economics-health-costs-greater-sydney-metropolitan-region-050623.pdf
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INTERVENTION  FINANCIAL/ECONOMIC BENEFITS SOCIAL BENEFITS

e Cost Savings - Reduced fuel costs for consumers and business. (C40 Climate Opportunity: More Jobs, Better
Health, Liveable Cities)

o Efficiency/Security - Improved energy security by reduced reliance on fuel imports (C40 Climate Opportunity:
More Jobs, Better Health, Liveable Cities)

e Health Costs — Air pollution costs $1-$8 hillion in Sydney (NSW DPE, Health Costs of Air Pollution in Greater

Sydney)

e Cost Savings - Reduced running costs for the public transport fleet.
public T e New Markets - Support domestic transition to Electric vehicles, cross benefit of public charging infrastructure e Health - Improved air quality, particularly in centres.
ublic Transport available to the public (Future Transport 2056) e Health - Reduced noise pollution on transport corridors

Electrification
e Health Costs — Air pollution costs $1-$8 hillion in Sydney (NSW DPE, Health Costs of Air Pollution in Greater e Amenity —improved comfort of public transport
Sydney)

e New Markets - Opportunity to develop a significant recycling sector
e Jobs Creation - Industrial/manufacturing jobs
¢ Cost Savings - Avoidance of clean-up costs estimated at $167 million in 2015  Quality of Life - Reduced packaging entering the environment, benefiting our native species.
Waste Management e  Cost Savings - Reduced landfill and hence demand for landfill sites. « Quality of Life - Improved utility of open space (less waste).
Reference for all benefits: NSW Waste and Sustainable Materials Strategy

Health — Improved air quality and associated health benefits.

Vehicle Efficiency

¢ Regional Investment — Investment in carbon offsets in farms and bushland areas in regional NSW. On-going
innovation in soil charring and other carbon offset mechanisms are likely to increase investment in regional NSW.

e Enhanced biodiversity — Afforestation is currently the primary carbon offset mechanism. This will enhance « Health — Improved air quality in NSW and associated health benefits
R?;nalnmg Emissions biodiversity across NSW. ) o . . e Quality of Life — Enhanced biodiversity, benefiting our native species.
(offsets) e New markets — There could be links to the current NSW biodiversity offset scheme. Effectively growth and

development in Greater Sydney can be supported by carbon offsets and biodiversity in regional NSW.
Reference for all benefits; Opportunities for prosperity in a decarbonised and resilient NSW

Table 2: Economic and Social Benefits of emission reduction in Greater Sydney

www.kinesis.org 23


https://www.c40.org/researches/climate-opportunity-more-jobs-better-health
https://www.c40.org/researches/climate-opportunity-more-jobs-better-health
https://www.c40.org/researches/climate-opportunity-more-jobs-better-health
https://www.c40.org/researches/climate-opportunity-more-jobs-better-health
https://www.environment.nsw.gov.au/-/media/OEH/Corporate-Site/Documents/Air/air-pollution-economics-health-costs-greater-sydney-metropolitan-region-050623.pdf
https://www.environment.nsw.gov.au/-/media/OEH/Corporate-Site/Documents/Air/air-pollution-economics-health-costs-greater-sydney-metropolitan-region-050623.pdf
https://future.transport.nsw.gov.au/plans/nsw-electric-and-hybrid-vehicle-plan
https://www.environment.nsw.gov.au/-/media/OEH/Corporate-Site/Documents/Air/air-pollution-economics-health-costs-greater-sydney-metropolitan-region-050623.pdf
https://www.environment.nsw.gov.au/-/media/OEH/Corporate-Site/Documents/Air/air-pollution-economics-health-costs-greater-sydney-metropolitan-region-050623.pdf
https://www.dpie.nsw.gov.au/__data/assets/pdf_file/0006/385683/NSW-Waste-and-Sustainable-Materials-Strategy-2041.pdf
https://www.chiefscientist.nsw.gov.au/__data/assets/pdf_file/0004/321466/Final-Report-Decarbonisation-Innovation-Study.pdf

REPORT PATHWAYS TO NET ZERO EMISSIONS

SECTION A COLLABORATIVE FRAMEWORK FOR IMPLEMENTATION

7. A COLLABORATIVE FRAMEWORK FOR IMPLEMENTATION

Transitioning to net zero emissions by 2050 or sooner in Greater Sydney requires requires policies and
solutions both from the NSW Government and at the local level through council and private sector
response.

Key NSW Government interventions will include supporting the decabonisation of electricity, investment in
key enabling infrastructure and setting minimum building performance standards through planning policies
and controls.

As outlined in the results of this report, how NSW Government interventions plays out at the local level will
be varied across Greater Sydney’s three cities and local government areas, dependent of the levels and
type of growth, land use and built form and local policies such as parking and waste management and
collection.

The implementation of emission reductions across Greater Sydney requires significant collaboration at alll
levels of government. Solutions at the local level will need to be supported by NSW Government policy
and investment. And visa-versa, NSW Government policy and investment will need to be supported and
implemented at the local level. Some examples include:

e State and federal pricing policies that support EV take-up will require local EV charging infrastructure
solutions such as charging outlets in apartment building parking spaces.

e State waste targets require council infrastructure (different bins and waste processing facilities) and
supporting education to address separation and contamination.

e Decarbonisation of electricity can be supported through policies which move developments away from
gas to all-electric precinct developments

e State investment in public transport infrastructure can be supported by council zoning and parking
policies to ensure this investment is maximised to deliver mode shift away from private vehicles.

www.kinesis.org

A role for the Greater Sydney Commission

The Greater Sydney Commission is in a unique position to provide an interface between two key areas of
this collaboration across Greater Sydney:

e Understanding policies and infrastructure developed and funded by NSW Government, and
e Understanding land use planning, policies and program delivery by local government.

The process required to analyse and understand the effectiveness of emissions reduction opportunities
across Greater Sydney has highlighted the need for both of the above delivery models to be coordinated
and mutually reinforcing that emission reduction outcomes are realised at the local level.

It is recommended that net zero pathways for Greater Sydney is supported by an ongoing collaborative
framework with both NSW Government and Local Government as follows:

1. Collaboration with NSW Government

The scenarios have been developed in collaboration with stakeholders from various NSW
Government agencies including DPE, TINSW and the EPA. Input from these groups was used to
consolidate and calibrate the impact of existing NSW Government policy as well a range of emission
reduction scenarios including renewable energy, energy efficiency and the opportunities in the land
use, transport and waste sectors.

These scenarios provide a “point in time” analysis, understanding the impact of existing and potential
interventions on emission reductions across Greater Sydney. These interventions are in constant
change as markets shift, policies are developed and communities respond.

An output of this collaborative process provides the Greater Sydney Commission and the NSW
Government with a framework for each agency to assess and quantify the impact of individual
policies, programs on achieving emission reductions across Greater Sydney.

It is proposed the collaborative framework be formalized within the Greater Sydney Region and District
Plans to implement the following:

1. Annual tracking, forecasting and recalibration on the metropolitan emission reduction impact of
NSW Government and local government policies and programs.

2. A whole-of-government approach to recognise and report on the status of the proposed Greater
Sydney carbon budget annually.
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2. Collaboration with Local Government A Collaborative Framework for Implementation

The 2017 report Exploring Net Zero Emissions for Greater Sydney highlighted that not all areas of Greater State Infrastructure Economic Federal
Sydney are the same, and that emission reductions interventions at the local level require solutions that Policy Investment Settings Settings

respond to place. Feedback on role of

various policies and
Many of the emission reduction interventions outlined in this report require both validation and programs in delivering

implementation by metropolitan councils at a local government and local area scale. Impact of policies ggssss'ogrf&ig‘;“soy” dsney

and programs
The proposed collaboration with local government includes:

Region & Report &

e Anet zero scenario planning and reporting framework in partnership with Resilient Sydney so that District Plans
emissions and emission reduction strategies and policies can be tracked and forecast against
local, district and metropolitan boundaries.

REVIE

Cumulative reporting on
the emission reduction
pathways, policies and
programs of local council
and local action.

Pathways for local
. . . . council to respond to
The combination of the state and local government collaborations will position the Greater Sydney

Commission as the interface and conduit to facilitate, monitor and transparently report on the
implementation of emission reductions across Greater Sydney.

Council 1 Council 2 Precinct 1 Etc...
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1. Glossary of Terms

2. Specific modelling inputs across all interventions that have been
used in the development of the scenarios.
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APPENDIX 1: GLOSSARY OF KEY TERMS

BASIX is the Building Sustainability Index, its requirements apply to all residential dwelling types and
are part of the development application process in NSW.

Carbon Budget is the predicted volume of carbon dioxide that can be emitted into the atmosphere
before certain levels of Global Warming become probable.

Carbon Offset is reduction or Greenhouse gases, numerous systems exist for emitters to purchase
offset units.

C40 is a network of global cities committed to addressing climate change.

CO2-e or carbon dioxide equivalent, is the standard unit for measuring greenhouse gas emissions. The
unit expresses the impact of each different greenhouse gas in terms of the amount of CO2 that would
create the same amount of atmospheric warming.

Global Protocol for Community Scale Greenhouse Gas Emission Inventories (GPC) provides a
framework for accounting and reporting citywide greenhouse gas emissions.

Greater Sydney Region Plan is a long term plan for Greater Sydney.

ICLEI — Local Governments for Sustainability is a global network of more than 2500 local and regional
governments committed to sustainable urban development. Active in 125+ countries, we influence
sustainability policy and drive local action for low emission, nature-based, equitable, resilient and circular
development.

IRENA is the International Renewable Energy Agency, it is an intergovernmental agency that promotes
the sustainable use of renewable energy.

IPCC the Intergovernmental Panel on Climate Change, the objective of the IPCC is to provide
governments at all levels with scientific information that they can use to develop climate policies. IPCC
reports are also a key input into international climate change negotiations.

Net-zero emissions means greenhouse gas emissions will be balanced through carbon offsetting and/or
sequestration.

Three Cities of Greater Sydney is a vision for the Greater Sydney area where most residents live within
30 minutes of their jobs, education and health facilities, services and great places. This is envisaged to
contain the Eastern Harbour City, Central River City and Western Parkland City

www.kinesis.org
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APPENDIX 2: MODELLING INPUTS & ASSUMPTIONS
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