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Z-NET Hepburn
To renewable energy, and beyond
Despite significant uncertainty in federal
energy policies, the recent spate of large-scale
renewable energy projects and the uptake of
solar panels by householders shows a strong
appetite in Australia for a transition to more
sustainable forms of energy. This can also
be seen in the way that some regions have
decided to ignore the chaos in Canberra and
take the initiative to transition their entire
community to renewable energy. Examples
include Totally Renewable Yackandandah
(Renew 145), Renewable Newstead in central
Victoria, and Uralla, which kicked off the
Z-NET concept in late 2014 (Renew 141).
In its initial definition, a zero net energy
town, or Z-NET, is a town where the annual
energy use is approximately equal to the
amount of locally created renewable energy.
But, in Australia, Z-NET also refers to a town
undertaking a blueprint developed in 2014
by a group of organisations in New England,
NSW, with the first implementation being
Z-NET Uralla. The Z-NET blueprint provides a
rigorous and systematic way to transition to
renewable energy.
Hepburn Shire (pop. 15,000) is the latest
locality to take the Z-NET plunge. Home to
five sustainability groups and Hepburn Wind,
the first operational community wind farm in
Australia, the shire already has a proven record
in renewable energy and sustainability, so is
well placed to take up the challenge.
Taryn Lane, the Hepburn Wind manager
and now project lead for Z-NET Hepburn, had
followed the Z-NET Uralla project closely from
its start in late 2014. She felt that Hepburn
Shire, with its strong community and council
support for sustainability, would be an ideal
place to have a Z-NET project. She took the
Z-NET blueprint developed with Uralla and
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What’s involved in transitioning an entire community to use renewable energy? Juliette Milbank spoke
to those involved in the Zero Net Emission Transition (Z-NET) in the Hepburn Shire.

Hepburn Shire already has strong support for sustainability measures, including developing its own community
wind farm, Hepburn Wind, located near Daylesford in Victoria.

modified it to suit the Hepburn locality,
expanding from zero net energy to a zero net
emission transition (changing the acronym in
the process). The revised model would look
at all emissions, not just stationary energy
(heating and electricity) as considered by
Z-NET Uralla. The original plan was to include
five communities in Victoria to achieve
economies of scale and knowledge sharing. A
project team was formed with the Coalition for
Community Energy, with members including
Renew (Renew’s publisher), Moreland Energy
Foundation, Starfish Initiatives (a specialist
in regional sustainability) and Little Sketches
consultancy.
The team applied for Victorian
government funding in 2016 and 2017,
without success. Lane says that at the time

they “felt quite despondent that the project
was so holistic that it didn’t fit into any of
the state government funding streams.”
However, their efforts attracted the attention
of Sustainability Victoria (SV), who offered
to run it as a pilot as part of the Take2
Community Transitions program, but with
one community rather than five. With major
funding of $80,000 secured from SV, the
project team approached Hepburn Shire
council for $20,000 in extra funding to
expand the scope, and also secured $10,000
from the Samsø Energy Academy in Denmark
and $8000 from the philanthropic Diversicon
Environmental Foundation.
With the driving force of Lane, a
committed council and an active community,
Hepburn Shire was announced as the new
renew.org.au

Z-NET locality in February 2018 and the
project commenced in March. The funding
facilitates the development of a communitywide transition plan that maps out actions to
be taken in three phases over ten years. Once
the plan is finalised, further funding will need
to be sourced to implement it.
Developing the baseline
The first step in developing a transition
plan involves identifying the existing
energy use and emissions in the shire: an
energy and emissions audit. This produces
a baseline emissions profile that identifies
and quantifies the shire’s greenhouse gas
emissions (GHG). The effects of proposed
scenarios or projects can then be compared
to the baseline to see how effective they
are at changing energy use and overall
emissions. Dominic Murphy, sustainability
officer at Hepburn Shire Council, comments
that, “while you can have a feeling that one
technology is going to give you a saving
over that other type, seeing it all laid out and
comparing different actions and different
technologies has been a really interesting
process.” He adds that the other thing it does
is identify what the issues and problems are.
Calculating the baseline is a complex
task. The procedure involves using global
standards for calculating emission profiles
developed by a UN initiative called the
Greenhouse Gas Protocol; this offers a
detailed framework for calculating emissions
based on aggregated datasets, for example by
scaling down data from Victoria as a whole.
These are essentially averages and produce
estimations of emissions. They are better
than guessing, but won’t accurately reflect
a community’s emissions if the community
activities and profile vary a lot from that of
the data source. This is an issue in Australia
where the large population in metropolitan
areas would dominate the data sets. Because
of this, a combination of top-down (global
standards) and bottom-up (local) data is used.
In calculating the baseline for Hepburn,
where local data did not sufficiently align with
the shire boundaries, a top-down approach
was used. This was done for land-use change,
such as land clearing and reforestation, while
a bottom-up approach was used for stationary
energy, agriculture, wastewater, solid waste,
transportation, tourism and council activity.
Agricultural data involved such things as
obtaining data from the shire council and
industry about the actual number of cows and
sheep of certain types, which then allowed
an estimation of parameters such as crop,
fertiliser or feed requirements.
Other data sources included ABS and
renew.org.au

Transport fuel accounts for 33% of emissions in the shire. There’s already an EV charging point in Daylesford, and the
plan is considering infrastructure and energy requirements. Taryn Lane (second from right) with other members of
the team on the day Hepburn Shire was announced as the next Z-NET project.

National Inventory Report data, data from the
network distributor Powercor, and detailed
surveys about household energy use patterns.
The surveys were distributed by the five local
sustainability groups and Hepburn Wind to
their existing databases and had an excellent
return rate, with 500 households completing
them. The data from them allowed estimates
of bottled and mains gas and wood fuel
usage for the different wards in the Hepburn
Shire (which have different usage patterns),
information that is not easily available from

other sources.
The data was cross-checked against state
and national averages to ensure validity, and
sampling bias was also accounted for as a lot
of survey responses came from members
of sustainability groups. Once the data was
collected it was then compiled into the
baseline emissions inventories.
This local or bottom-up focus comes
through strongly in the data. Renew’s Damien
Moyse says that when people can see that
the numbers in the baseline are accurate

Community engagement is critical to building support and capacity to implement the project. The project team held
multiple community forums, such as this one at a Z-NET information session in Daylesford earlier this year.
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and reflect their area, they’re much more
interested in the work: “It reflects their
community and their day-to-day lives and
things that they’re familiar with.” For a similar
reason it was important to produce a snapshot
for each ward within the shire. Lane says that
each ward wants to know what they will need
to do to reach zero-net emissions and what
their ambition needs to be.
Working on the project, Murphy has found
that the differences from state averages have
been really interesting. Because Hepburn
is an agricultural shire with large distances
between town centres, fuel usage for
example, both on farms and by council and
residents, is a very significant factor and quite
different to a metropolitan area. Energy use in
waste management is another large factor.
Options modelling and community
engagement
The next stage was to generate the ‘options
model’. Renew and a consultant, Brendan Lim
of Little Sketches, modelled potential projects
and their effects on the baseline profile. Data
from the different sectors and technologies
was put into a spreadsheet, which presents
the different technology options and looks at
the marginal cost per unit, the financial model
outputs, the emissions and energy model
outputs, and then the contribution of each
to reaching Z-NET. Lane says, “This helps us
then plan what’s actually affordable, at what
time does it become affordable and how do
we integrate that into a timeline.”
The options model has involved several
months of work, a large part of which has
been done by Brendan Lim. His consultancy
also worked on Z-NET Uralla and specialises
in data science, modelling, visualisation and
system behaviour. He has done a lot of work
in presenting and visualising the data so that
shire residents can easily understand and
engage with it. His ‘postcards’ illustrating the
shire baseline profile, emissions summaries
and all the individual technology options are
not dry graphs for the final report but instead
emphasise storytelling. Murphy says that
Lim “has been incredible in trying to make
an extremely complex problem accessible to
people who don’t have a background in the
field … or who are just overwhelmed by the
scale of the project.”
Lim says that the postcard design was
carried over from Z-NET Uralla where they
were really well received. They are effectively
an early summary of the modelling outputs
to keep the community informed and
include expert judgement around indicative
prices and the impact of options. They were
presented at some of the Z-NET information
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The modelling has provided detailed estimates of shire emissions by sector, and by regions within the shire (wards).
Postcards like the one below enable this information to be readily accessed (and understood) by the community.

sessions a few months ago and residents gave
feedback, part of a process where Lim says,
“It’s really important to not just seek statistical
rigour, but to also test your assumptions
with the community and to pay attention to
anecdotal evidence.”
The community engagement has
consisted of 11 Z-NET consultation and
Hepburn Solar Bulk Buy sessions held across
the shire with a total of 550 attendees.
As a result of that and the on-the-ground
involvement of the sustainability groups,
$1,500,000 has been spent and almost 1 MW
of panels are currently being installed. A
community advisory panel has also been set
up and is part of the plan to carry the project

forward after the transition plan is complete.
Constraints define the transition plan
Once all the data is collected, analysed and
the options generated, the transition plan is
developed by considering those projects that
have the greatest effect or least cost, and are
practical in terms of other constraints.
One such constraint is the major electricity
distribution network with power limited to
22 kV and mainly low-voltage lines within
the shire, with one larger transmission line.
Lane says that this limits the scope of power
generation projects to mid-scale generation—
less than 10 MW, but most likely about the
same size as Hepburn Wind, or 2 to 4 MW,
renew.org.au

with the opportunity for one larger project
(up to 50 MW). At that mid-scale size some
economies of scale are lost and it becomes
more expensive to fund such projects, but she
says it also makes good use of the network
and avoids augmentation of the grid. It
also means that a major component of the
masterplan is both household batteries and
mid-scale batteries. Lane says, “That’s the way
you can ramp up the amount of electricity, the
scale of projects essentially, because you can
have a chunk of the generation stored.” The
project team is collaborating with Powercor
and looking to use grid reliability hot-spots as
strategic locations for generation and batterystorage projects.
Constraints on when different options
might be implemented include the current
state of new technologies and the lack
of infrastructure to support them. One
advantage of examining all the options in
detail is that what is required to facilitate
them can be considered early on and planned
for. Murphy notes, “If the next phase is
electric vehicles, we need to be thinking
about how that’s going to be integrated.
There are infrastructure (charging) and power
generation implications.”
Another constraint will be funding to
implement the proposed transition projects.
The team will apply for government funding
and can utilise other government programs
such as state government rebates for solar
installations, but will also need to get their own
funding stream as they are looking to scale up
rapidly. Lane says, “One of the (transition plan)
deliverables was to set up a collaborative fund,
a Z-NET Climate Resilience Fund, that would
then fund some of the projects,” and they are
already in talks with three Bendigo-based
banks, Hepburn Shire Council and Hepburn
Wind to accomplish that goal.
The next steps
The transition plan sets a course over 10 years
in three stages. The first stage tackles many of
the projects that had been suggested by the
shire community historically, and includes a
solar farm, solar bulk buys, energy efficiency,
battery storage and demand management.
Some of these have already started, such
as planning for a 3 MW solar farm and the
bulk buys, and feasibility studies are being
undertaken for others. These projects are the
‘low-hanging fruit’—the benefits and business
case for many of them are already self-evident.
Murphy says these projects can proceed
while the discussion about other sectors such
as transport and agriculture is beginning.
Lane echoes this and says that transport and
agriculture are difficult sectors that nobody is
renew.org.au

planning well for at the moment. The project
team has put forward different options and
case studies and will likely conduct pilot
programs and trials to investigate what is
possible in the local context.
Murphy says there is huge potential for
farms to benefit from funding and become
more financially viable. As the sector uses
significant amounts of electricity and fuel,
they are vulnerable to price rises. The council
is promoting state government programs
such as farm efficiency upgrades (Agriculture
Victoria) and business efficiency upgrades
(SV) to farmers, and facilitating connections
with auditors and tradespeople. The take up
of solar panels and solar bulk buys are also
making an impact in the sector.
Alongside this, Z-NET Hepburn is
developing greater community energy
auditing capacity, promoting the benefit of
changes to farm practices and investigating
funding options for large projects. Murphy
says there is a growing awareness and
discussion about the impacts of potentially
hotter and drier conditions and the need for
adaptation measures alongside the mitigation
measures promoted by the Z-NET project.
A significant component of Z-NET is to start
the discussion about agricultural impacts
and potential reduction methods, while
initially implementing proven approaches
and preparing the industry to act when higher
impact options become available. Murphy
thinks the agricultural community is open to
the challenge.
Lane points out that the community
within Hepburn Shire is very energy-literate,
but not as literate in other emissions sectors
such as transport and agriculture. “Maybe it
will take a few years for a project in one of
the other sectors to take shape but we need
to start accounting for where we’re at and
building literacy.” She says the challenge is
that no community in Australia is emissionsliterate in sectors other than electricity at the
moment and that it’s something that needs to
be worked on. Leading by example, education
and community engagement are an essential
part of the project in helping to build a wider
emissions literacy.
Although zero net energy towns are
a relatively new concept for Australia,
communities in Europe have been doing
similar things for at least 20 years. Lane
travelled around Europe in 2017 on a
Churchill Fellowship examining European
zero net energy villages. She found that
often those communities were led by either
a community energy or local government
group, but the communities where things
happened the fastest were those where

A social justice lens: what
about low-income households?
The University of NSW Practical
Justice Initiative has partnered with
the project to bring a social justice
lens to the Transition Plan. Future
initiatives may include a program
for low-income households and
pensioners to enable them to get
solar PV or hot water systems via
rate payments. Another component
is energy efficiency for households,
businesses and farms using the
Victorian Residential Scorecard.

there was a real partnership between the
community and the local government. So the
strong partnership between the community
sustainability groups, Hepburn Wind and the
Hepburn Shire Council is a feature that bodes
well for Z-NET Hepburn.
Asked for his reflections on Z-NET, Moyse
says, “The methodology is great: it’s a really
comprehensive approach to how you look
at emissions and transitioning at that local
level.” He hopes that the Z-NET concept is
taken up by more local governments and
community groups and says, “There’s an
awful lot that communities can do to sharpen
up their understanding of their emissions
inventory and then look at strategies for the
way forward.”
The project is a groundbreaker in Australia
and even internationally. Lane points out that
the attempt to look at energy plus other sectors
in a holistic way, rather than considering
energy first and then moving onto the others
once the energy transition is complete, is
unusual. She says that the baseline profile
is the most detailed that has happened in
Australia so far and the strategy of making
it user-friendly and developing educational
content that can be used later is also novel and
garnering international interest. She concludes,
“I think it’s unique and best practice. That’s
what we’re aiming for.”
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The Community Transition Plan will be
released in early 2019 at z-net.org.au/hepburn
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