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Goodbye to Gas

• Inefficient
• Non-renewable
• Costly
• Supply security



Bass Strait gas production
winding down.

In winter 2025, we have 
no idea from where 
~ half of the gas for NSW, 
VIC, TAS, SA, and the ACT 
will come.

Another price shock
coming?  Anytime before
then… is a good time
to get off gas!

Charts from AEMO March 2019 
“Gas Statement of Opportunities”.
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The future is electric.
Natural gas is no longer needed.



Benefits of electricity vs others
Electricity Gas Solid Fuel

Efficiency Up to 400-500% Max 90% Max 60%

Multiple uses Yes – all 
appliances, even 
BBQ

Heating, Hot 
Water, Cooking

Heating and Hot 
Water

Self generation Yes – solar No Maybe – if you 
have a forest

Storage Yes – battery ??? - LPG Firewood

Time of use Yes – Peak, Off 
Peak, Battery

No No

Developing 
technologies

Yes No No

Backup capability Yes No No

Distributed Energy 
Resources (DER)

Yes No No



4 major energy demands

• Refrigeration
• Heating
• Cooling
• Hot Water



Heat pumps don’t create heat. They use a refrigerant 
cycle to “pump” heat from a cold place to a hot place… 
in the direction opposite to natural heat flow.

Expansion Valve

Evaporator

Compressor     

Condenser
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Hot-water heat pump example. 
1 part of electrical energy 

produces 
4 parts of hot water energy.

How? 3 parts of renewable heat
collected out of “thin” air.

In Australia, hot-water 
heat pumps receive 

renewable energy 
certificates, 

just like solar PV.120



3 ways to use renewable energy
at home

1) Solar PV 
(20%)

2) Hot-
water heat 
pump (30%)

3) Space-
heating 
heat pump 
(50%)
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Space Heating Efficacy

 air con using 1/13th the energy of a ducted gas heating system
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To be carbon free by 2050… Victoria needs 
to decarbonise 350 homes every working 

day from now until 2050.

The Challenge



Leaders
• ACT – remove requirement to connect 

to mains gas
• Berkeley CA – ban installation of 

natural gas on new homes
• Houston, LA, New Orleans, 

Albuquerque – ordinances to 
discourage gas

• UK Committee on Climate Change – no 
new houses with gas by 2025



Plus a Plug for EVs



Role for Councils
• Advocate against gas connections 

for new builds
• Promote heat pumps (hot water, 

heating, cooling) over natural gas
• Eliminate mains gas from new 

subdivisions
• Promote EVs and infrastructure



Ben Laycock
CASPA Gallery



Students
St Mary’s Parish 
Primary School



www.smcastlemaine.com

http://www.smcastlemaine.com/
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Mount Alexander Shire (MAS):  
Working towards ZNET 2030 –

the importance of the EUF 
type schemes

MAS Council Climate Change Forum 

Dr. Peter Brain

MASG 9th December 2019



What are the MAS emissions?: CO2-e 
emissions by broad energy sector:

MAS versus Victoria (excluding LULU)

By 2017 MAS only 5% down on 2005 emissions after 12 years. Over the next 
12 years the reduction has to be 25% to achieve Paris little alone ZNET.



To effectively work towards ZNET the 
following issues must be understood

1. 260,000 tonnes or 80% of MAS CO2 emissions are 
generated from the capital stock installed in MAS.

2. The direct reduction of emissions requires changing 
or augmenting parts of the $5.7 billion capital stock 
(e.g. more energy efficient/use low and/or the greater 
use of zero emission energy forms).

3. Changing the capital stock invariable requires the 
expenditure of money and will only be effective to the 
extent of the actual National/State renewable target.

4. The net cost of reaching emission targets will depend 
on how far the target departs from the natural 
depreciation cycle.



To effectively work towards ZNET the following 
issues must be understood (continued)

5. To achieve aggressive targets most of the rule 
changes and financial resources will have to come 
from higher levels of government/financial sector.

6. The “working towards” acknowledges (1) to (5) that  
local targets must largely be aspirational. Do the 
best you can with local resources and constantly 
point out to higher levels of government what they 
have to do. Aspiration that must be realised to 
avoid an unliveable world of repeated destruction 
and millions of climate refugees  from mid century. 

7. One available program that goes to the heart of 
local effort in direct CO2 reduction is the 
Environmental Upgrade Finance (EUF) program. 
Resource it, expand it, and extend it to households.



The core drivers of CO2-e emissions: Capital stocks in Mount 
Alexander Shire – 2018

Stock
(2018 $m)

Dwelling stock 3,002
Household equipment 660
Non-residential capital stock 304
Engineering expenditure capital stock 809
Producer equipment capital stock 422
Motor vehicle stock 496
TOTAL 5,694



Emission reduction expenditures: ZNET 2030 and 
ZNET 2040 - $2018 million (based on 2018 benchmarks)



Substantial outside assistance required for ZNET 2030 
or ZNET 2040

ZNET 2030 ZNET 2040
Net cost as % of MAS HDI excluding
renewable investment 15.4 2.0
For ZNET 2030 the cost would be equivalent to an 80% increase in 
the direct tax rate.

With EUF programs (households and business) MAS 10% to 15% 
of target could be achieved with internal resources.

To achieve the balance the outside rule changes and financial 
assistance would include:

1. Changes to the Federal Tax act to give zero depreciation 
allowances for less than best practise investment in energy 
efficiency and CO2 reduction.

2. Changes to the Federal Tax Act to give an accelerated 
depreciation parameter of 2 to 3 for ZNET 2030 and 1.2 for 
ZNET 2040 for clean energy investments.



Substantial outside assistance required for ZNET 2030 
or ZNET 2040 (continued)

3. Investment allowances for tax purposes of up to 20% to $40% 
for clean energy investments;

4. A statutory Financial Corporation to give grants, low and zero 
interest loans to eligible households (low income) and 
businesses (small/strategic) to assist in the funding of the 
additional costs for ZNET 2030 a total of up to $400 to $500 
million funding may be required.;

5. Regulation changes requiring deep retrofit inclusion in 
approvals for major renovations and new dwellings and 
banning non clean energy household appliances.

These would enable EUF type programs to achieve targets.

Also required:

1. Ban on ICE vehicles sometime in the 2020s earlier rather latter.

2. Subsidies of between $10,000 and $15,000 for new EV to 
compensate for the early ending of life for ICEs. 



The personnel running local EUF schemes would be 
critical to efficient local ZNET implementation

They would know the detailed characteristics of the local capital 
stock and therefore;

1. The key components in the capital stock important for 
emissions;

2. The cost in replacing and/or augmenting the  strategic parts of 
the capital stock for emissions;

3. The replacement time table for the strategic parts of the capital 
stock 

4. The relationship between the strategic parts of the capital 
stock and the rest of the capital stock so they can design more 
strategic upgrades accessing more of the available 
depreciation allowances to fund CO2 reduction;

5. The financial requirements of individual businesses so 
customised financial assistance packages can be designed to 
allow the accelerated replacement essential for a strong target. 
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Keppel Cassidy
Resident



David Carré
Managing Director, 

Electrologix



An Engineering 
Perspective
On the Climate Emergency

David Carré 

B Eng (Elec), MIEAust, Functional Safety Engineer (TÜV Rheinland #7553/13)



Presenter
Presentation Notes
I am responding in part to my commitment to the Code of Ethics of EA, which all of the 100,000 plus members of EA have signed onto and are bound to follow.
Some key aspects of this Code are shown here.



Presenter
Presentation Notes
The key point to put this in perspective is from the Introduction:  Our view is that the calculations used to define the carbon budget to meet the Paris objectives are too optimistic. The Intergovernmental Panel on Climate Change (IPCC) uses 50% to 66% chance as the norm. Carbon budgets, and emissions reductions, should be based on a much higher confidence level of reaching the Paris Agreement goals. For confidence levels in the order of 90%, the carbon budget to keep temperature rises below 2 degrees Celsius is already exhausted. At 90% this is a 1 in 10 chance of failure, three orders of magnitude greater than normal engineering design.




The recent evolution of the 
UN’s Understanding of the 
Risks of Climate Change

From Nature | Vol 575 | 28 November 2019
‘Climate tipping points — too risky to bet against’

By Timothy M. Lenton, Johan Rockström, Owen Gaffney, Stefan Rahmstorf, 
Katherine Richardson, Will Steffen & Hans Joachim Schellnhuber

© 2019 Springer Nature Limited

Presenter
Presentation Notes
This is a graphic from a report that was published in Nature magazine less than 2 weeks ago.
The IPCC Summary for Policymakers is voted on by diplomats, not scientists.  It is influenced heavily, i.e. watered down, by the economic and political pressures of our leaders.
 There is a lag factor – the IPCC cuts off papers for its reports 3 years before the reports come out.
The bottom line is that according to accepted engineering practice, the targets for the Paris Agreement are woefully inadequate in addressing the risks of climate change.



We may have already 
lost control of the 
climate

Presenter
Presentation Notes
Recent evidence indicates that the Earth is heading for 3°C of climate heating.
And current science indicates that the consequences of 3°C heating are likely catastrophic with a significant risk to the collapse of human civilisation as we know it.




• We are in the most extreme crisis that humanity 
has ever faced

• I am optimistic that we can still avert disaster

• …but it requires decisive leadership & action

Presenter
Presentation Notes
I hope that Council will help our community wake up to the reality we’re facing, and inspire us to take decisive action.

If you have any doubt about the emergency status of the climate change situation or the science behind it, I’m happy to assist with distilling the evidence or researching and responding to denialist statements that may be causing confusion.




Trevor Scott
Central Vic Climate Action



Samantha Downing
Resident



Transport is Australia’s second largest source 
of greenhouse gas pollution (after electricity).

Climate Council

Climate Change and Transport
Emissions reduction and transport resilience

presented by Sam Downing



Cycle dreams and nightmares



Connects to 8.12am VLINE service to Melbourne. 8.51 to Bendigo

Express Melbourne to Castlemaine VLINE service arrives at 6.09pm 
Services from Bendigo arrive 5.08, 5.48

(Another bus service covers these runs on school days)

Public transportation 
between Castlemaine -
Taradale

Useful if it:

enables 

connections is 

reliable



Carpool / Rideshare

Can council assist to get local systems off the ground? 
Test cases exist, eg. Blauen FahrMit.



Elphinstone - few footpaths, many roads with high speed 
li it



EMF - Girona, Spain - council workers and contractors manage mown 
th



Merryn Davies
Resident
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Warwick Smith – Economist and policy analyst 

Because of its strong community, breadth of knowledge and experience, and 
its location, Mount Alexander has the capacity to become a national leader in 
regional climate change mitigation and adaptation. 

Change is the only constant in economic development and Mount Alexander 
has lived through many dramatic changes in the nature of the economy of the 
last 200 years, including the shift from agriculture to mining; then the end of 
the mining era and beginning of manufacturing and food processing as 
dominant sources of employment. The move to a post-carbon economy is just 
another of a never-ending series of economic transitions. 

The experience of past transitions tells us is that, economically, the sooner we 
embrace this future the better. Sooner or later a low carbon economy is 
coming, and it will be those places that are ahead of the curve that will benefit 
the most from the transition. By acting now, we can plan for an orderly 
transition and can work collectively to assist those who will be negatively 
impacted. If we wait, change will be forced upon us with a timeline not of our 
choosing, minimising our capacity to benefit from new industries. 

This is the great benefit of declaring a climate emergency. Our council and our 
community will be part of deciding what that means for us and how we act on 
this emergency. 

There are people who are fearful of what this declaration might mean for niche 
activities and events like the hot rod community and the steam train, but the 
reality is that such things are trivial in terms of emissions compared to our 
energy, transport and waste systems. It is not particular activities that we need 
to be concerned about but systems. 

Similarly, there are concerns about the cost implications for MA Shire Council. 
Council is financially constrained and is already stretched in terms of the 
services that it delivers. Again, this is a reason to declare the emergency now 
and start planning and thinking about how to resource action. The alternative 
to acting now is not the absence of action, it’s having action forced upon us at 
a time not of our choosing. 

The early impacts of climate change are already upon us with more 
unseasonably hot days, more unpredictable rainfall (in a place where rainfall 
was already very unpredictable), and an expanded fire season. It’s time to be 



taking action to adapt to the changes that have happened and that are already 
baked in to our climate future. Trees take a long time to grow, culture takes a 
long time to change.  

As a relatively wealthy community (on a global scale) and one that is on the 
forefront of climate impacts, we should be doing more than our share of 
climate change mitigation by reducing our emissions as quickly as we can and 
discovering new ways to live more lightly on the earth. If communities like ours 
can’t lead the way, then we have to wonder about the capacity of the country 
and the globe to adequately respond to what is a genuinely the greatest 
challenge of our times. 

This transition will be challenging but it will also create opportunities. By 
moving early and charting our own path, the potential exists for this process to 
strengthen our community our economy. 
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Climate Change in 
Mt Alexander Shire

John Clarke
CSIRO Climate Science Centre



Interpreting data - temperature

Range from GCMs

Hotter cases
Range of change from 
VCP19 hi-res models

Bendigo
Days/yr > 35°C: 13

2050s High emissions: 17-30 days/yr
----------------------------
Nights/yr > 24°C: 0.5

2050s High emissions: 0.9 to 3.4 days/yr

Presenter
Presentation Notes
Regionally averaged change data (20-year averages) for all ten VCP19 Regions (as shown in the map)
Data are provided from both high resolution (CCAM) and corresponding GCM (all of CMIP5) data sources
Statistics are provided for median and well as the 10th and 90th percentiles
Average annual and seasonal changes are provided
Four future time-periods, representing 20-year periods centred on: 2030, 2050, 2070 & 2090
Two future emissions scenarios: medium (RCP4.5) and high (RCP8.5)
In general, these are the data used to produce the plots in the Regional Reports




Interpreting data - rainfall

Range from all 
sources (e.g. 
VicCI, GCMs)

Strong 
drying 
signal

Range of change from 
VCP19 hi-res models

Winter rainfall, Bendigo
Recent past: 150 mm
2050s: 5% to 25% less

Presenter
Presentation Notes
Regionally averaged change data (20-year averages) for all ten VCP19 Regions (as shown in the map)
Data are provided from both high resolution (CCAM) and corresponding GCM (all of CMIP5) data sources
Statistics are provided for median and well as the 10th and 90th percentiles
Average annual and seasonal changes are provided
Four future time-periods, representing 20-year periods centred on: 2030, 2050, 2070 & 2090
Two future emissions scenarios: medium (RCP4.5) and high (RCP8.5)
In general, these are the data used to produce the plots in the Regional Reports
2070 narrow range largely due to the small number of simulations
Also, each model doesn’t proceed in a linear fashion over time
Natural variability cause swings




Six simulations: 2050 RCP8.5 winter rainfall

CCAM_HadGEM2-CC

CCAM_CNRM-CM5CCAM_ACCESS-10

CCAM_MIROC5

CCAM_GFDL-ESM2M

CCAM_NorESM1-M



Thank You

John Clarke
Team Leader Regional Projections
CSIRO Climate Science Centre, Aspendale
john.clarke@csiro.au
(03) 9239 4620 

mailto:john.clarke@csiro.au


Anitra Nelson
Mount Alexander Eco-Housing 

Group, and Resident



Mount Alexander EcoHousing Group



•Affordable
•Modest
•Low carbon
•Comfortable
•Bushfire wise
•Easy to build
•Water-wise 
landscaping
•Off-grid, 
collective 
services
Mount 
Alexander
EcoHousing
Group
values:
•DIY/DIO
•Simplicity
•Renewables
•Re-use
•Affordability
•Conservation
•Shared, e.g. 
cohousing…



Recommendations:

• revise planning and building application processes

• enable simple self-built dwellings and collective land settlements

• enhance social housing with sustainable renovations and conserve nature

• enable alternative, ecologically sustainable, basic household services

• apply maximum standards (e.g. space p.c.) for homes, land and service use

• flexibly apply planning conditions —
using ecological principles and affordability criteria.

Top down policy meets grassroots efforts
Citizens satisfy needs for affordable and sustainable 

housing and
households live with one planet footprints 





Residents of Mount Alexander Shire
are knowledgeable and skilled —

ready to work with local community and council
to minimise carbon emissions

and to address local climate change





Otis Shoeell- Roach &
Greta Kennedy

Castlemaine Secondary College



Leah Mow-Yoffee
Resident



Climate Change Forum

CLOSE
Evening Session 
Resumes at 6pm




