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Foreword
This is my fifth annual report tracking the progress we are making toward my family’s goal to
become a Fossil Fuel Free Family. As far as possible I have kept this document in the same format as
the earlier annual reports to allow easy comparison across the years.
2020. What a crazy year! Despite all the COVID-19 enforced changes in our family lifestyle
(working/schooling from home, very restricted travel, etc) the management of our carbon footprint
more or less kept on track. In some areas we used more energy than expected, in other areas less.
On the positive side, in Canberra our constraints were relatively light and we were able, for example,
to add another solar PV system on our roof without any apparent delays. Similarly, I had no great
problems in identifying and obtaining quite a number of carbon footprint reducing devices to trial.
Overall I felt we made progress.
I decided at the end of 2019 that 2020 would mark the first year of Phase 2 of our household energy
transition. In essence Phase 2 expands the ambit of the transition to include both our direct and
indirect carbon footprints. I produced my first household carbon footprint report at the beginning of
2020 and used this to drive important elements of my thinking and action over the year.
To repeat what I have been saying for a few years now, transport is where we are having the
greatest struggle in reducing our carbon footprint. We have made big inroads with the purchase of
our second-generation Leaf but there is a lot more to be done. Watch this space.
I continue to see what we are doing as a household, as a microcosm of the Australian economy. The
transition out of gas and coal-based electricity into renewable electricity has been relatively easy:
getting away from petrol is proving much harder. I just hope that our political system can somehow
crank up action on the transition to EVs: many exciting promises have been made, particularly by
State and Territory Governments, maybe we will see some real developments in 2021.

Dave Southgate
Canberra
February 2021

Author: Dave Southgate is a retired environmental bureaucrat who spent more than 30 years
working in pollution control areas in Australian State and Federal Governments. In the last decade
of his career he primarily focussed on developing climate change control strategies. His family
energy transition is a personal project attempting to put in place, and document, steps households
can take to attain a net zero carbon footprint. He has no commercial interests in any of the products
he refers to in his reports.
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Background
Over the past seven years my family has been working toward becoming fossil fuel free (FFF) by
transitioning our household energy use. We are aiming to be in a position where, as a family, we
make no direct use of fossil fuels, which effectively means not buying any grid electricity, gas or
petrol. I wrote about the beginning of this journey in my book Our Household Energy Transition:
Becoming a Fossil Fuel Free Family (my ‘Transition Book’) which I released in February 20151.
In that project initiation book I provided information relating to our household energy use and
carbon footprint for the three years 2013, 2014 & 2015. We moved into our house in late 2012 and
I treat 2013 as our baseline monitoring year – we took our first steps to actively reduce our carbon
footprint at the beginning of 2014. Early in 2017 I produced my first annual report on the project’s
progress (my 2016 Annual Report).2 That report essentially updated the earlier information to
include data on 2016 and also included some commentary on the actions that we took in that year
to help us toward our FFF goal. I subsequently produced similar project annual reports for 2017,
2018 and 2019.3,4,5
As indicated in the Foreword, in this 2020 annual report I have deliberately kept the format as close
as possible to the one I used in my previous annual reports – I have done this not only to make my
writing task easier but also to facilitate easy comparison between successive annual reports.
When I set up the project I had hoped that we would be more or less fossil fuel free by 2020 if things
worked out well. I have been more than happy with our progress on reducing the carbon footprint
of our house. However, we are not fossil fuel free as a household primarily due to the much slower
development and adoption of electric vehicles than I had hoped for.
At the end of 2019 I decided to define the period up to that point as Phase 1 of our transition
project. We started Phase 2 in 2020 – the key difference was that from that point I decided to
include our indirect carbon footprint in our carbon calculations and to take steps to manage our
total carbon footprint so that we would be net zero carbon on an annual basis from that point
forward.
I produced our first household carbon footprint report in March 2020.
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2020 Overview
It’s hard for me to look back on 2020 without thinking how lucky we were. While the world was
falling apart, as a family in Canberra we came through all the smoke/fire/hailstorms/COVID-19
challenges more or less unscathed. We even managed to get in a short family holiday in Singapore
in January just before the COVID-19 restrictions hit. I don’t imagine we’ll be able to travel too far in
2021.
While the COVID restrictions were not particularly onerous for us, they did change our lifestyle in a
few ways. My children did home schooling for a while and my wife worked from home for some
weeks. We probably also did fewer trips down to the coast or Sydney than we would otherwise
have done.
This all meant that we while we probably used more energy for heating/lighting when the whole
family was at home, we also used less energy for transporting everyone to and from school/work. I
did not track this in detail, but I don’t think it had any major influence on our overall energy use for
the year.
I give a detailed overview of our energy use and direct carbon footprint for our household for 2020
in the next major section. Overall, our household energy use was about 15% less in 2020 compared
to 2019 while our direct carbon footprint dropped by around 40%.
Given the COVID background, I was very pleased that the major projects I had planned for the year
happened more or less without delay. In particular, we were able to install our next (and probably
last) solar PV system and to get our household energy monitoring system re-established after our
changeover to three-phase.
A nice benefit from the constraints was that I was inspired to be quite active in searching for, and
buying, quite a few new energy and carbon footprint reducing devices. Over the year I had four
really important ideas come to fruition (my big wins), but I also had one equipment malfunction that
I found really surprising and somewhat disappointing.
Including the impacts of our indirect carbon footprint in our energy transition gave me fresh
inspiration for the project this year. It gave me more ideas to work on – indeed three of what I call
my four big wins for the year related to the reduction of our indirect carbon footprint.

Key events
We installed an additional solar PV system at the end of March 2020. This new 6 kW system took
our total installed capacity to around 16 kW and more or less maxed out our roof. I discuss this in
Chapter 1.
Our Solar Analytics monitoring system was re-established in early May. While I did not have a full
year of high-quality monitoring data for 2020, I continued to have alternative ways of monitoring my
key energy using circuits. Hopefully, I will have a full year of high-quality monitoring data for 2021.
I discuss this in Chapter 7.
In March I released my first carbon footprint report for our household. I found this exercise
extremely useful and learnt a lot about the carbon impacts of our lifestyle and consumption
patterns. I discuss this in Chapter 8.
The ‘Big Wins’ which I mentioned above were:
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1) I designed and constructed a mobile Far Infrared (FIR) heater. Getting my hands on a device
like this has been on my wish list for some years. I discuss this in Chapter 4.
2) I discovered and bought a very nice e-ink reader and note taker (with a view to reducing
paper use). Again something I’ve been looking for for a long time. I discuss this in
Chapter 8.
3) I stumbled across, and bought, notebooks made of plastic (as opposed to wood) based
paper. These are fully erasable with the wipe of a damp cloth. This again is a step designed
to reduce my use of wood based paper. I discuss this in Chapter 8.
4) Probably the most disruptive ‘win’ was our discovery of bidets. This came about simply
because of the COVID inspired shortage of toilet paper in the supermarkets – the perfect
inspiration for reducing our use of a particularly unnecessary use of paper. Bidets are now
an essential part of our daily lives. I also discuss this in Chapter 8.
While we had some big wins we also had, what for me was, a major disappointment. Our Eddi
energy diverter failed late in 2020 after a software update – I found this very surprising since up to
that time it had been a rock-solid, and much loved, device. I discuss this in Chapter 3.
In addition to the above, I bought and trialled a number of energy saving devices throughout the
year – some of these worked very well, some appeared to have no great benefit. I discuss these in
the relevant Chapters throughout the report.
At the beginning of 2020 Canberra was smothered in smoke from bush fires for about six weeks.
I report on our response to this in Chapter 4.
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Summary of 2020 Energy Outcomes
Overview
Figure 1 shows the energy type split for our energy use during 2020. In very broad terms, about 40%
of our household energy use was from petrol; 55% from our solar PV system; and 5% from grid
electricity.
Figure 1: Breakdown of our household
energy use 2020

Total Imported Energy
Consumption 2020 = 5,642 kWh

Our energy consumption patterns and level of use
changed somewhat between 2019 and 2020. Our
grid electricity use dropped by around 60% due to
two main factors: our house battery was operational
for the full year (in 2019 it was only available for
about 9 months as a result of our change over to
three-phase); and the installation of an additional
6 kW of solar PV meant we needed to draw less
electricity from the grid over winter. Overall, our
household energy use was about 15% less in 2020
compared to 2019.

Energy Source

Energy Use
(kWh)

Grid Electricity

474

Self-consumed direct solar PV

5,632

Self-consumed solar PV (via
battery)

2,093

Petrol

5,168

Total Energy Use 2020

13, 367

As I have commented many times before, it is important to note the very significant amount of
energy we use in the form of petrol even though our main family car is an EV. For some reason most
people seem to forget about their family cars when computing their family energy use.
Figure 1 shows that in 2020 we were about 60% fossil fuel free (the % of our energy consumption
which derives from our own solar PV) which is an approximate 30% improvement on 2019. If
considering electricity in isolation, we were about 95% fossil fuel free in 2020.
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Figure 2 shows a breakdown of our total household energy consumption by use category for 2020.

Figure 2: End use category
breakdown of our
household energy
consumption 2020

Compared to 2019, the most significant change is the increase in the proportion of our ‘energy pie’
taken up by hot water (13% in 2019). As in previous years, the dominant role that our cars play in
our household energy consumption is very evident (our main car is an EV). Despite an increase in
energy use in providing thermal comfort (see Chapter 4), the absolute amount of energy that we
expend on thermal comfort remains very low compared to most Canberra households.

Average daily electricity consumption
in 2020 = 22 kWh/day

Figure 3: Breakdown of our household electricity
sources in 2020

Figure 3 shows the breakdown of our household electricity use by source. This figure shows a very
similar picture to our energy source breakdown in 2018. In 2019, due to the non-availability of our
battery for three months (three-phase transition), we drew around double this proportion of our
electricity from the grid. Our total daily electricity consumption in 2020 (solar + grid) (22 kWh/day)
remained at broadly similar levels to previous years and to the average daily electricity consumption
in Australian households. [This demonstrates that we are not having to be ‘energy misers’ in order
to achieve our carbon goals – we are doing this by the way we manage our electricity
generation/consumption.]
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Disaggregating the data
In order to place the 2020 data in context, and to allow tracking of changes, the next six Figures are
extensions of, and/or extractions from, Figures that I included in the Transition Book and in the
Annual Reports for 2016, 2017, 2018 and 2019.
While I have very solid data for total electricity use, as usual I have had to make some assumptions
in allocating energy use data to disaggregated categories. However, our monitoring systems were
much more stable in 2020 and, given I have alternative monitoring systems in place for my main
energy consuming devices (EV, hot water, Powerwall), I am reasonably confident that the level of
accuracy of my main power drawing circuits is solid.
I arranged for our Solar Analytics (SA) monitoring system to be re-established in early May 2019
following a hiatus of about 8 months associated with us going three-phase at the end of
August 2019. I am expecting that in 2021 we will have our SA system up and running for a full
calendar year. I discuss the key monitoring issues in Chapters 2 to 5.
All CO2 data for electricity use for 2020 is based on the 2020 emission factors for NSW/ACT published
in the 2019 Australian Greenhouse Accounts (the Government updates this publication each year).6
Imported Energy (grid electricity, gas, petrol)
Figure 4 shows our household consumption of directly purchased energy for 2020.
Grid Electricity

Gas

Petrol

Total

Year
kWh

CO2 (kg)

kWh

CO2 (kg)

kWh

CO2 (kg)

kWh

CO2 (kg)

2013

1,790

1,539

8,466

1,559

16,206

3,888

26,462

6,986

2014

4,128

3,550

8,426

1,552

4,964

1,191

17,518

6,293

2015

4,945

4,249

1,460

269

4,964

1,191

11,369

5,709

2016

3,735

3,137

-

-

4,964

1,191

8,699

4,328

2017

2,757

2,604

-

-

4,964

1,191

7,721

3,795

2018

653

535

-

-

9,308

2,258

9,961

2,793

2019

1,113

902

-

-

7,990

1,938

9,103

2,840

2020

474

384

-

-

5,168

1,254

5,642

1,728

% Change
2019/2018

-57%

-57%

-

-

-14%

-35%

-38%

-39%

Figure 4: Household imported energy use in 2020
compared to earlier years
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National Greenhouse Accounts Factors 2020: National Greenhouse Accounts Factors (industry.gov.au)
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Note: Figure 4 shows only imported energy data – it does not include the consumption of our own
solar PV electricity.
Despite a significant reduction in the amount of petrol we used over the year, it still made up about
85% of the energy we directly purchased – I discuss this in Chapter 2. The large drop in the amount
of grid electricity we used primarily related to our house battery being available for the full year in
2020 and to the installation of our new 6 kW solar PV system.
It is important to note that many of the energy and carbon reductions that we made between 2015
and 2016 were made in the context of the quite dramatic changes we made to our household energy
set-up in 2015. However, we are continuing to make incremental changes in our household energy
set-up which I believe will result in important changes over time, recognising that there will be
annual fluctuations depending on temporal changes in circumstances.
Energy End Use
Figure 5 shows the end use breakdown for our household total energy use in 2020 compared to
previous years. The most notable change from 2019 is the approximate 20% increase in the amount
of energy we used for water heating. I put this increase down to a well-known fact of the universe –
growing teenage children take longer showers (this trend became apparent in 2019 and continued in
2020 at about the same rate). I try to impose some control, but I also like to show some flexibility.

Year

Hot Water
(kWh)

Thermal
Comfort
(kWh)

Cars
(kWh)

Other
(kWh)

Total
(kWh)

2013

2,920

6,194

16,206

1,142

26,462

2014

2,555

6,463

7,581

1,338

17,937

2015

2,213

1,995

7,396

2,109

13,713

2016

1,733

983

7,482

2,516

12,714

2017

1,782

569

7,655

2,718

12,724

2018

1,692

342

11,914

2,223

16,271

2019

2,040

367

10,695

2,249

15,351

2020

2,417

676

7,403

2,871

13,367

% Change
2019/2018

18%

84%

-31%

28%

-13%

Figure 5: End use household total energy consumption for
2020 compared to earlier years
While still low in absolute terms, our energy use for thermal comfort in 2020 was the highest for
four years.
Energy use in each of the end use areas shown in the Figure is discussed in Chapters 2 to 5.
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When discussing our energy use, I usually like to think in terms of daily consumption for the separate
end uses. I show the daily energy use data for our key energy uses in Figure 6.
End Use
Hot water
Thermal comfort
EV
Petrol car

Daily Energy Consumption (kWh)
6.6
4.4 (for the five-month heating season in Canberra)
6.1
14.2

Figure 6: End use energy consumption for 2020 broken
down to daily figures

Energy Generation (solar PV)
Figure 7 provides data for our solar PV generation and export over the period 2013-2020. We added
a new 6kW solar PV system to our house at the end of March 2020 and therefore I am expecting that
our solar PV production, and the amount of electricity we export, will increase significantly when the
new system is in operation for a full year in 2021.
Imported Energy
Consumed

Solar PV
Total
Production
(kWh)

kWh

CO2 (kg)

kWh

CO2 (kg)*

2013

2,772

26,462

6,986

2,772

2,384

-4,602

2014

4,906

17,518

6,293

4,476

3,849

-2,444

2015

10,980

11,369

5,709

8,863

7,622

1,913

2016

12,251

8,699

4,328

8,265

6,942

2,614

2017

14,119

7,402

3,795

6,413

5,323

1,528

2018

15,225

9,961

2,793

8,613

7,063

4,270

2019

15,421

9,103

2,840

9,169

7,427

4,587

2020

19,320

5,642

1,728

11,595

9,392

7,664

% Change
2020/2019

25%

-38%

-39%

26%

-26%

67%

Year

Exported Electricity

Net CO2
Footprint
(kg)

Figure 7: Summary of our solar PV production in 2020
compared to earlier years
Note: In this table it is assumed that each kWh of solar PV (ie carbon zero) electricity which we
export displaces one kWh of grid electricity (ie predominantly coal based electricity)
somewhere in the network
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Costs
The data in Figure 8 is derived from our household electricity bills and includes the electricity and
gas supply charges. We disconnected our house from the reticulated gas supply system in
December 2015. We paid approximately $400 for electricity supply charges in 2020 – about 80% of
our total electricity bill.
It can be seen that we had a surplus in our net energy costs (ie receipts) approaching $800 - a far cry
from 2013 when we had an energy bill of around $2,800!

Year

Electricity
($)

Gas ($)

Petrol ($)

Total Fuel
Bill
($)

Credit from
Solar ($)

Net Fuel Bill
($)

2013

475

991

2,558

4,024

1,241

2,783

2014

766

1,112

780

2,658

902

1,756

2015

1,085

488

676

2,249

1,495

754

2016

886

-

676

1,562

1,559

3

2017

818

-

676

1,494

1,742

-248

2018

499

-

1,365

1,864

1,811

53

2019

617

-

1,153

1,770

1,859

-89

2020

490

-

702

1,192

1,962

-770

% Change
2020/2019

-24%

-

-16%

-33%

6%

Figure 8: Cost breakdown for our household energy
use for 2020 and earlier years
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Carbon Footprint of our Energy Use
Figure 9 suggests that, with our current energy use settings, our direct energy consumption carbon
footprint has more or less stabilised. It is important to read this table in the context of the detailed
discussions on our patterns of energy consumption in Chapters 2 to 5. While there are large relative
changes in the size of our carbon footprint in some of the categories the absolute changes are
comparatively small. The ‘Other’ column has been computed by difference and I don’t believe the
relative changes are meaningful. I consider these large swings are simply highlighting the difficulties
of accurately computing the disaggregation between the categories rather than identifying major
shifts in the composition of our carbon footprint. Clearly as we approach a fossil fuel free status the
relative errors in our carbon footprinting are likely to increase.

Year

Hot Water
(kg CO2)

Thermal
Comfort
(kg CO2)

Cars
(kg CO2)

Other
(kg CO2)

Total
(kg CO2)

2013

538

1,326

3,888

982

6,734

2014

470

1,376

3,442

1,151

6,439

2015

435

1,594

3,283

397

5,709

2016

80

826

3,283

139

4,328

2017

48

472

1,784

1,491

3,795

2018

26

280

2,445

42

2,793

2019

21

297

2,059

463

2,840

2020

27

223

1,308

170

1,728

% Change
2020/2019

29%

-25%

-36%

?

-40%

Figure 9: End use carbon footprint breakdown for
2020 compared to earlier years
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2020 Generation: Solar PV
The main solar PV event for 2020 was the addition of a 6kW system on the east and south facing
roofs of our house. To all intents and purposes we have now maxed out our roof. Having said that,
as I’ve mentioned before, at some time in the future if we need to renew our panels we could in
theory very significantly increase our solar production. Many of the panels on our roof are in the
250-300W range which is well below the output capacity of modern solar PV panels at around
500W. However, for this to work the export limits (currently 5kW/phase for our house) will need to
be raised.
Prior to the new installation our solar PV capacity was nominally 10 kW. Therefore the new 6 kW
system nominally increased our solar PV capacity by around 60%.
Generation overview
Our solar PV production and export for the past eight years was summarised in Figure 7.
Figure 1.1 compares our solar production between 2019 and 2020 broken down by month.
2020 average solar PV
output = 53 kWh/day

Figure 1.1: Comparison of our household 2019 and
2020 solar PV production
We installed our new solar PV system at the end of March 2020. The increase in output from 2019
to 2020 is evident for the last nine months of the year. We achieved an approximate 35% increase in
output per month over those nine months. While we increased our solar PV capacity by around
60%, I was not expecting to get an increase in output of that magnitude since our new panels were
installed on the east and south facing roofs of our house.

13

Self-consumption of solar PV electricity
In my previous reports I discussed my preference not to focus on ‘self-consumption’ but to think
more in terms of achieving ‘% grid independence’. My ultimate goal has been to achieve effective
independence from the grid as far as electricity is concerned. I have never aspired for 100%
independence (ie going off-grid) because I want to be able to input our excess solar PV generation
into the grid, and have informally been working toward a figure of around 95% independence. You
can see from Figure 3 that over 2020 about 5% of our electricity consumption came from the grid
(ie we achieved about 95% grid independence). From this point on I expect our level of grid
independence will hover around this mark and I am comfortable that we can consider ourselves
effectively ‘fossil fuel free’ as far as our electricity is concerned.
Figure 1.2 shows how our level of grid independence varied over 2020.
2020 overall rate of grid
independence = 95%

Figure 1.2: Variation in grid independence over 2020
The energy use patterns in the image are very much in line with what would be expected. High grid
independence for about 9 months of the year but with a significant drop over winter. In July 2020
we drew about 5 kWh/day from the grid. In July and August our total electricity use exceeded
30 kWh/day which is historically high for our household. This Figure raises the obvious question –
what did we achieve by installing our new 6 kW solar PV system?
What did we achieve by installing our new 6 kW solar PV system?
I had been wanting to max out our roof with solar PV for some time. The main driver behind my
desire to beef up our solar PV system was my ambition to try and eliminate, or at least significantly
reduce, our use of grid electricity during the winter period when solar PV output is at its lowest (and
our electricity consumption is at its greatest). All along our aim has been to be a ‘Fossil Fuel Free
Family’ (and as far as possible to use no grid electricity).

14

However, as things evolved a second very important driver for additional solar PV became apparent
in early 2020. When I prepared our first household carbon footprint report in March 2020 I realised
that we will need to generate a substantial amount of carbon offsets on an ongoing basis for us to
claim ‘net zero emissions’ status. The export of surplus solar PV is an ideal carbon offset and, in my
view, is far more preferable than buying offsets from a third-party provider. Therefore, I began to
think of the generation of a solar PV surplus as an important tool for making contributions to our
carbon balance when computing our household carbon footprint.
Winter Performance
In my 2019 Annual Report I computed that if we had added a 5 kW solar PV system to our east facing
roof at the start of 2019 we would have reduced the number of days we needed to draw power from
the grid over that year from 67 to 20 [I defined these days as those days where our solar PV
generation was less than our electricity consumption – ‘negative generation days’ (there is a small
anomaly due to us having a battery]. Well, as I mentioned before, we added approximately 6 kW of
solar PV across our east and south facing roofs just before winter 2020. What happened?
Over 2020 the number of ‘negative generation days’ dropped from 67 in 2019 to 40 in 2020.
Certainly not as big a drop as I had been hoping for. I think this can easily be explained by the fact
that our daily electricity usage increased significantly over winter 2020 (essentially increases in
energy use for hot water and thermal comfort). This is illustrated in Figure 1.3 which compares our
patterns of electricity use for 2019 and 2020.

Figure 1.3: Comparison of our electricity consumption patterns – 2019 and 2020

Without getting too far down into the weeds I find it interesting to look into this a little further.
Figure 1.4 gives a comparison of the daily solar PV exports from our net systems over the winter
period in 2019 and 2020. I have only included data from our net systems as we are not able, by
definition, to consume any energy produced by our gross system.
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Figure 1.4: Comparison of the daily solar PV exports (net systems) over
winters 2019 and 2020
In 2019 it can been seen from Figure 1.4 that our net solar PV systems (nominal 8 kW) could not
match our energy demands for a period of around 3+ months (May, June, July and about half of Aug)
[the burst of exports in late July 2019 happened when we were away for a short break]. In 2020,
beefing up our solar PV capacity meant that we were largely able to cope with our energy demands
over May (ie we were exporting each day). However, it can be seen that we rarely managed to keep
our energy heads above water in June, July and a fair part of August.
In summary it seems that we have narrowed our winter ‘grid dependent window’ but have nowhere
near eliminated it. I now accept that this is probably the best we are going to do as far as avoiding
drawing from the grid is concerned, and I don’t intend to actively chase this issue any further. As I
indicate above, it looks like our current set-up will give us about 95% grid independence over the
year and I am happy with that.
Generating Carbon Offsets
How effective is our new 6 kW solar PV system at enhancing our solar PV exports (generating
additional carbon offsets)?
First of all, it is important to point out that our latest system is export limited to 3 kW. This
somewhat tight limitation came about because we now have 5 solar PV systems at our house and
the size of each individual system determined the distribution across the three phases to achieve the
5 kW export limit on any one phase.
In practice, our new solar PV system will put out up to around 4.5 kW if we have a biggish load on
the house – say running our hot water heater or charging our EV – since under those circumstances
we are exporting less than 3 kW from our 6 kW system. When we have no, or little, consumption
load, all other things being equal exports from the 6 kW system exceed 3 kW on frequent occasions
and so the inverter throttles the output back to 3 kW to comply with the export limits.
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For several months of 2020 the export limiting had no effect since over winter the system output
rarely approached 3 kW. The 3 kW export limit had a small impact in April (the 6kW system came
on line on 1 April 2020) and then had an increasingly important impact from September through to
the end of the year.
When we came into Spring and Summer the limitation impact was quite significant on those days
when we didn’t charge our EV. Figure 1.5 shows an example of a day with the solar PV output being
limited to 3 kW: first thing in the morning the house battery charges and our water heats – the
solar PV is not limited and reaches about 4 kW at around 9am; once the water is hot there is no
significant load on the system and the output power is limited to 3 kW for 6+ hours until the solar
production drops below 3 kW as the sun gets lower in the sky. If we had been charging our car on
that day we would have added a load of around 3.6 kW and the solar PV output would have risen to
about 4.5 kW around the middle of the day.
Clearly there is an incentive for us to charge our car during the day once our house battery is full and
the water is hot – I estimate that on a cloudless day this would give us about an additional 5 kWh of
solar PV generation if we charged all day [in practice of course we rarely charge the EV for more than
two or three hours on any given day].

Figure 1.5: An example chart showing the effect of our 3 kW export limit on a
sunny day
Putting aside the effect of the export limit on our latest solar PV system, the solar PV output from
our house increased significantly in 2020.
Figure 7 shows that our solar PV exports went up by around 25% between 2019 and 2020; however,
the new 6 kW system was only installed at the beginning of April and therefore the 2020 generation
figure derives from just nine months of operation. Importantly, the three highly productive solar
months of Jan, Feb and Mar were not captured. Based on the examination of the export data for the
active nine months, I anticipate that in a full year the new solar PV system will increase our annual
solar PV exports by around 40%.
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Chapter 2

2020 Consumption: The Cars
Due to COVID-19 restrictions 2020 was not a typical year for car use for many families including our
own. My children didn’t go to school for some weeks and hence the amount of car dropping off and
picking up was lower than other years. My wife worked from home for some time and therefore her
car commuting dropped during the year – she travelled about 40% less kilometres in her petrol car in
2020 than in 2019. We didn’t take weekend trips to the coast or Sydney like we would do in other
years.
The energy use for the cars in our household over the past seven years is summarised in Figure 2.1.
We still have our Hyundai i30 as our petrol car.
Electricity

Petrol

Total

Year
Grid
(kWh)

Solar (kWh)

kWh

kWh

2013

0

0

16,206

16,206

2014

2,617

0

4,964

7,581

2015

2,432

N/A

4,964

7,396

2016

1,007

1,511

4,964

7,482

2017

714

1,977

4,964

7,655

2018

228

2,378

9,308*

11,914

2019

149

2,556

7,990

10,695

2020

66

2,169

5,168

7,403

% Change
2020/2019

-56%

-15%

-35%

-31%

Figure 2.1: Energy consumption of our cars 2013-2020

*Note: I changed the basis for my petrol use calculations for 2018 – hence the sudden jump in
energy use for our petrol car in that year.
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Breakdown of EV energy use
The annual breakdown of our EV use over the years 2016-2020 is shown in Figure 2.2.

Energy Used

Distance Travelled

EV Efficiency
(kWh/100km)

Year

(kWh)

(km)

2016

2,518

14,292

17.6

2017

2,691

15,141

17.8

2018

2,606

14,631

17.8

2019

2,705

15,035

18.0

2020

2,235

13,531

16.5

Figure 2.2: Comparison of EV energy use 2016-2020

While the unusual circumstances of 2020 led to us using the petrol car quite significantly less, it did
not have such a great impact on the use of our EV (about a 10% drop).
It is interesting to note that our new Leaf (bought August 2019) is delivering a noticeable efficiency
improvement over our first-generation Leaf.
It can be seen from Figure 2.1 that about 97% of the energy we used in our EV was fossil fuel free.
Almost all of this came from our home rooftop solar PV system. Throughout the year we used
56 kWh of electricity delivered by public chargers which advertise that they deliver ‘green power’.
Our Solar Analytics energy monitoring system was not operational for the first four months of the
year due to our change-over to three-phase. Therefore the EV energy use data shown above was
obtained from energy use information displayed on the dashboard of our EV. The reported energy
use has been multiplied by 1.2 to take account of energy losses in the battery charging process
(about 20% of the energy input is lost in the charging process).
Petrol use
In 2020 our petrol engined Hyundai i30 travelled 6,398 km. Its fuel efficiency was 8.5L/100km. this
translates to 77.4 kWh/100km. Therefore in crude terms our EV was just over four times more
efficient than our petrol car (a figure which is very much in line with published comparisons).
Some musings on our EV future
For some years now I’ve been emphasising that our main impediment to becoming a fossil fuel free
family is our use of petrol. This is of course no different to what is happening across the country in
general – electricity transition is relatively easy; transport transition is much harder.
I’ve been spending a fair bit of time thinking about our next steps – what can I do to make serious
holes in our family use of petrol?
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Finding the limits to EV acceptance
My wife’s car is now about 10 years old and I have been trying to get her to think about replacing it
with an EV, or at least a plug-in hybrid. I felt that I was making some progress but then I blew it!
Without getting too bogged down in details we (yes the whole family!) just love our
second-generation Nissan Leaf and always use it for moving around the ACT and on trips to nearby
places in NSW. In early 2021, in the climate of uncertain travel due to COVID-19, we decided to take
a short four-day break, with the EV, in Nowra (I like staying in Nowra as it is a good centre for
day-trips to interesting places). I thought this would work out well as there is an NRMA fast-charger
at Berry, which is about 15 km up the road. I had hoped that this trip would demonstrate we could
very happily live without a petrol car in our family.
While we were there, we needed to visit Berry each day to charge up, but this didn’t really involve us
in any substantial extra travel because we were able to weave the charging in with other things we
were doing. I thought this worked out fine but at the end of the holiday my family said they weren’t
happy with the way the EV worked out and wanted to go in the petrol car if we did a similar trip in
the future. A big backward step in my mission to save the world!! What went wrong?
Lessons learnt
First of all, charging. We charged at fast chargers six times on our little break. Our longest actual
charging time was 45 minutes which I think was fine. However, every time we charged there as
some form of issue: one time we had to wait for about 30 minutes; another time we were ICEd; on
three occasions we held up other EVs as we charged; we had a free run on one occasion when we
rolled up to the charger just as a Kona was leaving. Great to see demand for the chargers; not a
problem for me but a point of stress for some in the family. [I generally had a nice chat with other
EV owners or interested bystanders most times we were charging.]
Having an EV with greater range may have helped a bit in reducing the amount of time we spent
charging on our holiday but I don’t think this is the core issue. With hindsight, I think for my family
an EV break involving staying at the same place for a few nights, would only work if we have one of
two things:
i)

ideally being able to charge overnight at the same place we are staying at; or

ii)

having access to a fast charger in the same town we are staying at (where I could duck
off and charge the EV by myself in the evening when the family is doing its own thing).

That is, I need to be able to charge the EV without the rest of the family having to be involved.
While having a longer range EV may, or may not, have helped with the charging, it would certainly
have helped in two key areas where the EV (and I!!) lost lots of brownie points. Most importantly:
on some occasions (once on a day approaching 40°C) we had to use the air conditioning sparingly to
save energy to get to our destination; on other occasions we had to choose a specific route, or not
go to a place we might have otherwise visited, due to limited energy in the battery.
Where to from here?
Most years we have a holiday overseas. However, quite a while ago it became very evident that we
will not be able to do this in 2021 due to COVID-19. Given this, by way of compensation, I had
planned in my mind that we could go on an EV holiday in Australia in 2021 if I bought a longer range
EV.
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We have only had our new Leaf for about 18 months, and it has proved an absolutely wonderful car,
so at one level I am reluctant to change to a newer car (in the past I’ve tended to keep my cars a
long time) but I guess we have to respond to changing circumstances. As a general rule, I don’t like
buying things and then almost immediately replacing them with something else, but I think EVs can
legitimately be treated differently while we go through the petrol/EV transition.
Australia (and the World) is at the beginning of a transport transition which in my view is going much
too slowly. By trading-in our current Leaf for a longer range EV we would be putting a wonderful,
excellent condition, EV on the second-hand market. I believe that a vibrant second-hand EV market
will be an important driver in the rate of uptake of EVs and I will be very happy to play my part in
making the transition happen as quickly as possible.
Having said all that, in an ideal world I would not be contemplating buying a longer range EV. My
strong preference would be for us to keep the Leaf for our urban travel and simply hire a longer
range EV when we go on holidays or on weekends away. Unfortunately this doesn’t seem to be an
option at the moment. Running around town all year in a heavy long range EV simply to be able to
holiday comfortably for say two weeks a year does not make a lot of environmental, or economic,
sense.
Back to reality. As always the number of EV options in Australia is very limited. My initial thoughts
have been focussed on getting the new 62 kWh Nissan Leaf (the Leaf e+) when it arrives here
(supposedly the first half of 2021). I love the Leaf but it does have one major drawback that my wife
and daughter constantly draw my attention to on hot days – it has no ventilation outlets for the rear
passengers. This may be a killer for us getting the Leaf e+.
A Tesla Model 3 is also an option, and while it has many features that I think are wonderful, it has
some features that I don’t like at all. In particular, it has its charging port at the rear of the car – this
would complicate charging at home and make charging at many public chargers less easy than with
the Leaf. Related to this is the fact that the Model 3 does not have a front camera to assist
manoeuvring forward at slow speed; it seems that the Model 3 has been designed to only be parked
in reverse. Parking our car in our garage at home is much easier if we drive straight in. As far as I’m
concerned (from a person who has never driven a Model 3), and from reading comments on some of
the Tesla forums, it appears that in some areas the Model 3 is way behind the Leaf and other cars on
the market.
I’ve been around the EV scene now for about eight years and in all that time the car that I really
want is always ‘coming in the next six months’ but often doesn’t seem to arrive anywhere near on
time (or at all). There are a lot of possible longish range EVs for us on the Australian horizon that
could well provide what we are looking for: apart from the Leaf e+ and the Model 3; there is the Kia
Niro; the VW ID.3 or maybe ID.4; the Nissan Ariya; the Hyundai Ioniq 5; a 60 kWh MG?; etc
I’ve no idea where we will end up but I certainly hope that 2021 will be a year of a new EV for us.
To close off this Chapter, I should say that our 18 year old son is just about to start University and he
will almost certainly soon get his first car. It will inevitably be a petrol car. Despite my best
endeavours, our household use of petrol is going to go up for at least a few years!
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Chapter 3

2020 Consumption: Hot Water
I discussed our household water heating regime in Chapters 5 & 8 of my energy Transition Book.
In essence, we have a resistive hot water system which is controlled by a proportional energy
diverter. I used an Immersun unit as our energy diverter between 2015 and early 2019. I replaced
this with an Eddi diverter in Feb 2019 - I discuss the Eddi in the next section.
The Eddi worked brilliantly throughout 2019 and gave us effectively 100% fossil fuel free hot water
for the whole year. Unfortunately the Eddi ran into trouble close to the end of 2020 and at the time
of writing (early 2021) I am no longer using it as an energy diverter.
Figure 3.1 shows the overall picture of our hot water energy use and carbon footprint for the past six
years. It can be seen that our annual hot water energy use increased significantly in 2020 (as
mentioned earlier, I put this down to growing teenage children taking longer showers but our hot
water carbon footprint has remained minimal for a few years now.

Electricity Consumed
(kWh)
Year

Gas (kWh)

Total Energy
Consumed
(kWh)

Carbon Footprint
(CO2 (kg))

Grid
Sourced

Solar PV

2013

0

0

2,920

2,920

538

2014

0

0

2,555

2,555

470

2015

207

544

1,394

2,145

435

2016

95

1,638

-

1,733

80

2017

58

1,724

-

1,782

48

2018

32

1,660

-

1,692

26

2019

26

2,014

-

2,040

21

2020

33

2,384

-

2,417

27

% Change
2020/2019

27%

18%

-

18%

29%

Figure 3.1: Comparison of our hot water
energy use 2013 - 2020

On average we used 6.6 kWh/day to heat our water throughout 2020.

22

Figure 3.2 breaks down the 2020 hot water energy use into monthly data. It also shows how the
level of grid independence of our hot water electricity varied throughout the year. We used no grid
electricity for water heating during nine months of 2020. This picture of hot water energy use is very
similar to that for 2019.
2020 rate of grid independence
for hot water = 99%

Figure 3.2: Hot water % grid independence
and monthly energy use 2020

Shower flow restrictor

In response to our significant increase in hot
water use, particularly over winter, I
installed a flow restrictor on the shower in
our children’s bathroom (Figure 3.3).
I purchased this from Amazon. The
restrictor kit came with three separate
restrictor valves (shown in the Figure). The
restrictors were extremely easy to install. I
tested all three and in the end I decided to
run with the most restrictive – the green
one. Unfortunately this didn’t seem to have
any noticeable effect on the levels of our
hot water energy use. I didn’t time the
length of the showers taken by my children
– maybe they enjoyed the reduced flow
even more and stayed in for longer?
Figure 3.3: Our shower flow restrictors
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Eddi – an update
In last year’s report I inserted a section on our new
Eddi energy diverter (Figure 3.4), and I wrote in
glowing terms. Unfortunately, we had a major
hiccup this year.
The Eddi worked perfectly until late November. Up
to that time it hadn’t missed a beat but then I ran
into some issues.
Without getting bogged down in details, in July
2020 I added a subsidiary device to our hot water
energy diversion system which is called the ‘Hub’.
This device enables the Eddi (and other related
devices such as the Zappi (if we had one) to
communicate with the web. The Hub paired with
the Eddi with no problems and worked perfectly.
Amongst other things, it enabled me to remotely
control my hot water heating from the myenergi
app on my phone. Quite surprisingly I found this
capability very useful on occasions during winter
when I was trying to squeeze as much energy as
possible from our solar PV system.

Figure 3.4: The Eddi energy diverter

One of the other reasons for installing the Hub was that it enabled me to install any firmware
updates for the Eddi. The first major firmware update arrived in late November and I duly installed it
without any hesitation – at that point I had the utmost confidence in the Eddi because of its
rock-solid performance up to that time. Unfortunately, my confidence was misplaced.
The update went fine but after a couple of hours the system (three linked devices) went down. This
came as a complete surprise. I set everything up again and, like before, it only operated for an hour
or so before all communication was lost between the devices. Avoiding a long story, over the next
few days I really struggled to get all three devices to operate at the same time. Eventually, after
repeated re-setting, but without knowingly doing anything substantially different, everything settled
down and the system operated normally for a while. However, the system remained unstable and
eventually I had no choice other than to take the Eddi out of service as far as energy diversion is
concerned.
At the time of writing, I am using the device simply as a timer (it has a very nice user interface for
setting up the timer) – this enables me to set the time when my hot water (and my EV) turn on and
off. While this arrangement is not automatic like my previous arrangement, during the summer it
does not require a lot of intervention from me to heat our hot water, and charge our EV, solely from
solar PV (we also have the Tesla Powerwall 2 which acts as a very effective buffer). However, I
envisage that this will not work too well in winter and I am hoping that myenergi will release a new
firmware update for the Eddi before winter which will fix my problems.
Without labouring the point, I am very disappointed with this situation. I thought I had found a
really solid energy diverter – after all this is part of the very popular Zappi family – yet sadly at the
moment I would have to say that I have a very clever device, with a beautiful user interface, but one
that is highly temperamental. In many respects during this episode my Eddi operated in a very
similar manner to its forebear the Immersun with which I had a love/hate relationship for quite a
few years (if you’re interested you can find information on the Immersun in my earlier reports).
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Chapter 4

2020 Consumption: Thermal
Comfort
As indicated in the first part of the book, our energy use for thermal comfort increased quite
significantly this year. This increase mainly came from greater use of energy for personal heating.
Some of this may have simply related to the greater amount of time that we spent in the house
(eg COVID-19, my son working hard on his Year 12 studies) but most of it, very interestingly,
appeared to be due to changes in desired heating levels. I discuss this in the following Section.
Our cooling over summer is dispersed between several low power devices such as fans and personal
coolers and I did not attempt to specifically monitor this energy use.
For the first time we needed to run electrical devices this year to purify the air in our house.
Canberra went through an approximate 6 week period at the end of 2019 and the start of 2020
where we were smothered in a smoke haze from bush fires. Very unpleasant and probably
damaging to health. I discuss this at the end of this Chapter.
Figure 4.1 below shows our energy use/carbon footprint for achieving thermal comfort over winter
2020 compared to the earlier project years (I call the five-month period May – Sep inclusive as our
Canberra heating season). I have not included any energy for summer cooling as to date, while I
have not monitored it closely, I believe the total is extremely small.

Electricity Consumed (kWh)
Year

Gas (kWh)

Carbon
Footprint
(CO2 (kg))

Grid Sourced

Solar PV

2013

274

0

5,920

1,326

2014

274

0

6,189

1,376

2015

1,853

142

0

1,594

2016

983

0

0

826

2017

569

0

0

472

2018

342

0*

0

280

2019

367

0*

0

297

2020

275

401

0

223

% Change
2020/2019

-25%

-

-

-25%

Figure 4.1: Comparison of thermal comfort energy use 2013 - 2020
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*Note

I was unable to accurately allocate heating energy use between grid and solar PV electricity
in these years.

It can be seen from the Figure that our heating energy use for 2020 increased by around 85% when
compared to 2019. While this sounds alarming, the increase was from a low base and we still only
used about 10% of the amount of energy we when we heated our house using gas.

Thermal comfort over winter - Personal Heating
Similar to 2019, we didn’t ‘close our house down’ during winter 2020 and as far as possible we kept
most of our windows open, at least a little bit, in an effort to get good ventilation.
Air temperatures in our main living area were typically around 12°C in the evenings during winter;
very much the same as in the previous three years. It is important to note that air temperature does
not directly relate to a person’s body temperature or feeling of thermal well-being. I am very
focussed on trying to ensure everyone in my family feels warm throughout winter.
I have been closely observing the ‘keeping warm’ patterns of myself, and my family, over the past
four winters. As a general observation, one thing that is very evident is that personal needs for
warming are only loosely correlated with air temperature (this is consistent with my observations on
personal heating going back many decades). Given this, I should not have been surprised when
some of us were no longer happy with our household heating regime, even though it has been quite
acceptable for a number of years. While the air temperature inside our house over winter 2020 did
not vary very much from previous years both my wife and my son appeared to go through quite
pronounced ‘heating comfort’ transitions as the winter progressed (this did not happen for me or my
daughter). In simple terms they both wanted greater personal warmth than in previous years.
In my earlier reports on heating I describe our household ‘personal heating’ regime. This is based on
eschewing space heating and letting each individual member of the family keep themselves warm by
using a combination of any number of (generally) low powered heating devices. In practice, over the
years we each have evolved quite different ways to keep ourselves warm.
My daughter and I generally keep ourselves warm solely through wearing warm clothes and
conductive heating (ie placing a low level ‘heater’ in direct contact with the body). I wear a heated
vest and occasionally also use a heated throw – this keeps me toasty warm. My daughter mainly
uses blankets and will also occasionally use a heated throw. On the other hand both my wife and
son find it difficult to feel warm if they don’t have some form of ‘hot’ heat hitting their bodies.
My wife uses an interesting combination of radiant and conductive heating. Depending on the
circumstances, my wife keeps warm by getting radiant heat from one of our FIR heating panels;
using a heated seat pad (a particular favourite); using a heated footrest; or placing a fan heater very
close to her (as far as I can tell she’s not appreciating any warmth from heating the air around her (a
form of convective heating) but is rather gaining a feeling of well-being from having the hot air
directly blowing on her skin).
My son is different again. While I’ve tried to interest him in conductive heating (eg a heated footrest
and some heated clothing) this does not work for him. Like his mother, he likes hot air (and plenty
of it!) directly blowing onto his body. His heating regime is simply to lock himself away in his
bedroom and place a standard Dyson blow heater very close to his legs when he is sitting at his
computer and have it just blast away. Not surprisingly, his room heats up rapidly and when I go in
there in winter I almost die of heat exhaustion after just a few minutes! Extremely uncomfortable
for me, but I understand from other parents that this is not unusual teenage behaviour.
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Against that background, Figure 4.2 contains a breakdown of our heating energy use data for our
2020 ‘heating season’ (the five months from May to September inclusive). Our average daily heating
energy use of 4.4 kWh/day is 10% over my family heating budget of 4 kWh/day.
Average heating energy use over
winter 2020 = 4.4 kWh/day
Personal Heaters

Tastics

FIR Heaters

6.0

Energy Use/day (kWh)

5.0
4.0

3.0
2.0
1.0
0.0
May

June

July

August

Sept

Month

Figure 4.2: Breakdown of heating device contributions
by month
The total amount of energy we used for heating over winter 2020 approached twice our
consumption over winter 2019. While the energy use for our Tastics and the FIR panels was not
dissimilar between the years the amount of energy used by ‘personal heaters’ rose significantly
(particularly in July and August). As discussed above, I believe almost all this increase was due to
changing heating patterns adopted by some of my family members. Some of the change may also
be due to the way in which I have calculated our heating energy use this year. I have now moved
away from plug level monitoring since some of the plugs failed. Instead I adopted a generic energy
use calculation approach based on separating out ‘heating load’ from ‘base load’ on the key circuit
which powers all the personal heaters.
In the following Section I describe two new heaters which I bought during winter 2020 and which
I plan on using for our personal heating in the future. As always, I say that with the proviso that I will
continue to keep looking for more new low energy heating devices to test out and possibly adopt if
they get the tick of approval from one of my family.

New Heating Devices
Over the past few years, I have more or less constantly kept my eye out for new low power personal
heating devices, primarily to keep abreast of evolving technology. However, this quest became
more pressing this winter as my wife was clearly wanting some additional heating.
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In last year’s annual report (p37) I showed two
personal fan heaters that I had bought in an
effort to meet my wife’s desire to have some
supplementary ‘hot’ heat directly on her skin.
One of these (cheap and simple construction)
worked well until it died after a few months, the
other (much more expensive but with solid
construction) only delivered a very diffuse
heating effect which wasn’t what my wife was
looking for.
Not deterred, on my travels through the
internet I stumbled across what looked like a
promising device: it appeared that it would
deliver some serious focussed heat but I had to
compromise in that it draws about 400W (I was
hoping to find a heater running at about 200W).
Anyway, I bought one to test it out and it is
shown in Figure 4.3.
This purchase turned out to be somewhat of a
triumph. It does indeed put out a very nice
stream of focussed hot air – I named it ‘the
furnace’ as it reminds me of the industrial
heaters we used to use when I worked in
factories in the UK as a young man. My wife used
it on a daily basis throughout most of winter as
Figure 4.3: ‘The Furnace’
one of her ‘go-to’ personal heating devices and
carried it from room to room if she was going to spend some time away from her normal seat. She
simply sat it down, very close to her, on the table/desk she was at and had hot air streaming over
her hands and face.
‘The furnace’ was not my only heating win in 2020. For some years now I’ve been trying, without
success, to find a low power mobile FIR (Far Infrared) heater – if you look back through my website
you’ll see that I’ve been a long-time advocate for FIR heating. I had been looking for this type of
device because we had found that, while we love the fixed FIR panels in our house, they are not
always in the best position for heating one person. I had long wanted to try out an FIR heater which
I could move close to, and around, a person sitting in a chair so that we could find the best position
for personal heating.
In early September I seemed to strike gold! Naturally I had to compromise but I managed to find a
relatively low power FIR panel (similar to ‘the furnace’, I was looking for a 200W FIR panel but had to
settle for a 400W device) which had a stand that could be moved around. I bought this online, and
when it arrived I was very impressed by the looks and feel of the panel – it felt much more solid, and
appeared much more up-market, than the FIR panels we already have in our home. However, it was
immediately apparent that the stand arrangement provided would not work for us – it is quite
unstable and therefore in my view the heater, as delivered, could only safely be located ‘out of the
way’ on top of something very solid such as a table or a shelf. As things turned out, this apparent
setback proved to be a real bonus.
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In response to the impractical stand that the panel
came with, I designed (probably overdesigned) what
is, in effect, a mobile ‘wall’ on wheels. I attached the
FIR panel to this using the fixtures that came with the
heater for fixing it to a conventional wall. Figure 4.4
gives a front-on view of my mobile heater – Figure 4.5
shows some detail of the way the panel is attached to
the movable wall.

Figure 4.4: The 400W FIR panel attached
to the ‘mobile wall’

Figure 4.5: Detail of the FIR panel wall
fixing arrangement

I was particularly focussed on making sure the
heater is stable and will not tip over if it is
accidently pushed. I also wanted to make sure
that it could be easily moved without someone
burning their hands on the hot glass panel.

The heater only arrived in early October, after the end of our heating season, and therefore we have
not been able to test it out in anger. Having said that, we had an unusually cool spring in Canberra
and my wife used the heater quite a bit in the Oct/Nov evenings simply to ‘take the chill off’. The
heater gives off a very pleasant radiant heat but it remains to be seen how effective this will be
when we get to our cold winter nights. I am hoping this will at least provide some comforting
supplementary personal heat for my wife.
From my perspective, I’m very pleased with our mobile FIR heater. It is very stable; easy to move
around the house (particularly in those areas where we have tiled floors); and to move into position
near a person sitting in a chair. The design/construction seems to be quite robust and I think it is
unlikely to fall apart anytime soon. I’m looking forward to seeing how much use it gets next winter.
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Thermal comfort over summer - Personal Cooling
I don’t have a great deal to report on this topic for the Canberra 2020 ‘cooling season’ since staying
cool wasn’t much of an issue for us this year. Avoiding smoke was the focus in Jan/Feb 2020 – I
discuss this in the next Section.
When we did need to keep cool we used our usual collection of fans (both room and personal fans)
and I used my Close Comfort refrigerative cooler.
Despite the lack of focus on keeping cool, I still
kept an eye out for any interesting low energy
personal cooling devices that might appear. In
the end I bought two new USB fans and some
passive cooling devices – some linen shirts and
cooling scarfs.
I bought the first fan in Singapore in January
when we were there for a short holiday
(Figure 4.6). It cost about $10 and turned out
to be quite an impressive little beast (I
discussed this briefly in last year’s Annual
Report) – this style of very basic fan can deliver
a fair bit of personal cooling. I simply carried it
around the house with me and sat it down next
me if I was at a table/desk.
Fans which you can attach to a remote USB
port (either fixed or to a powerbank as shown
in Figure 4.6) are fine for moving to different
positions within a house but not so good if you
want to use it while walking around because
you have to carry two separate objects.
Figure 4.6: One of our USB mini-fans

With this in mind, I was quite excited when I found a
USB fan that incorporates the powerbank
(5,200mAH) into a detachable handle (Figure 4.7).
This particular fan is quite impressive since it only
needs one hand to operate it when walking around,
but it can also be used in a folded back position to
provide a very nicely adjustable table fan. My
daughter uses it as a supplementary cooling device
in our car.
Recommended.
Figure 4.7: Our ‘Powerbank handle” USB
mini-fan

30

Breathing Good Air: Response to the Canberra Smoke Crisis
I guess the first question may well be ‘Why include this topic in the Chapter on thermal comfort?
Well, for us, indoor air quality is an integral part of our heating/cooling regime.
In the early stages of our house energy makeover I was going around draught proofing our place to
make it as thermally efficient as possible. However, I changed tack when I discovered that even with
only small gap-stopping measures in place our indoor air quality was poor. I therefore opted to go
with a regime of a naturally well-ventilated house coupled with personal heating and cooling.
This type of approach works extremely well, but it does rely on good outside air quality. In the
2019/20 summer we did not have good air quality in Canberra!! We, along with many other
communities in SE Australia, had weeks of smoke laden air. The smoke invaded almost all homes
and was, at best, extremely unpleasant. For many the smoke was health threatening. Not
surprisingly this made me question our heating/cooling regime.
One option could have been to get our house professionally sealed up and to install a sophisticated
HVAC system. I was not attracted to this for a number of reasons: I heard reports that the smoke
was still a problem inside homes that are sealed and mechanically ventilated; I do not find living in a
mechanically ventilated box particularly attractive; I am not sure that I want my indoor air quality to
be dependent on the on-going correct functioning of an electrical/mechanical air filtering system;
and I was worried that we would be overreacting (and spending a lot of money) to respond to a
possibly one-off episode of bad air quality.
In the end our plan was to purchase a good quality
air purifier and in periods of heavy smoke intrusion to
close off some rooms and use the purifier to control
the air quality in a few clean zones. I was very happy
with this strategy but it was not easy to buy air
purifiers in Canberra (and I believe throughout
Australia) during summer 2020 due to the very high
demand. Unfortunately, our purifier arrived more or
less at the end of the smoke invasion and we didn’t
really get to use it in anger (Figure 4.8). At one level
I hope we never need to use it, but the scientist in
me is itching to see how it performs when we have
really bad outside air quality again.
Given the above, no doubt some observers would
consider that we had wasted our money. Possibly,
but I see this device as an insurance policy that may
be extremely useful in a crisis. As we found out, if
you wait until the air quality crisis arrives you may
find it very difficult to get your hands on an air
purifier in a hurry.
Figure 4.8: Our Dyson air purifier
Having said all that, I should point out that air
purifiers do have uses other than cleaning the air inside houses during the bushfire season. My wife
used ours a few times as a personal heater during winter – our device has some serious heating
grunt; we occasionally used our air purifier throughout the year to clear the air after ‘kitchen
mishaps’; I know people who use purifiers to clean indoor air during the hay fever season; and poor
outdoor air quality from wood smoke is not uncommon in Australia in winter – this arises either
from hazard reduction burning or from the use of domestic wood heaters.
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We found that air quality monitoring is one really important piece in the indoor air quality puzzle.
You can rely solely on almost choking on smoke before you take action (as we did), or more sensibly,
you can get an air quality monitor and routinely track what’s in the air that you are breathing.
Hopefully, objective air quality data will enable you to take earlier, and more effective, action to get
on top of any problem.
Rather belatedly, after the smoke had cleared,
we were able to get hold of a rather nice air
quality monitor (Figure 4.9). Similar to air
purifiers, demand for air quality monitors far
exceeded supply during the smoke crisis.
Our monitor shows our internal pollutant levels
(we have particular interest in PM2.5 and CO2)
and also our local area outdoor air quality
which is being monitored and reported by an
ACT Government permanent monitoring station
not far from our house.
It was interesting to see how often there is poor
outdoor air quality at night in Canberra during
winter – this is ascribed to households using
wood heaters. Nevertheless, this didn’t appear
to affect our indoor air quality.
Figure 4.9: Our air quality monitor
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Chapter 5

2020 Consumption: Other
In my first Annual Report (2016) I included the table below in an attempt to capture the main
electricity consuming devices in our house that haven’t been monitored/reported on elsewhere in
the book. I term these devices as being in the ‘Other’ category.
Over the past few years we have made several purchases of electrical goods of one kind or other and
almost all of these have insignificant power and/or energy draws and I haven’t updated this table
until last year. This year I have done some additional ‘cleaning up’ in attempt to reflect our changes
(eg replacing our old plasma TV with an LED TV; purchasing an air fryer; updating our vacuum
cleaner; and removing ‘Tastics’ to avoid double counting (this is accounted for in the ‘Thermal
Comfort’ Chapter)).
Figure 5.1 shows my estimates of the 2020 annual energy use of the key individual electricity
consuming devices in our house which I have placed under the ‘Other’ category.

Notional
Typical
Annual
Use/Week
Energy
(hours)
Consumption
(kWh)

Rated
Power
(kW)

Variable
Power

Fridge

0.1

Y

168

350

TV – LED

0.2

N

30

300

Desk Top Computers

0.1

N

55

300

Induction Top

7.4

Y

5

200

Kitchen Oven

3.6

Y

4

200

Air Fryer

1.8

Y

2

150

Electric Kettle

2.2

N

1

115

Microwave

0.8

Y

2

85

Washing Machine

2.1

Y

6

25

TV – LCD

0.1

N

5

25

Close Comfort

0.3

Y

10

20

Iron

1.8

Y

1

15

Vacuum Cleaner

0.5

N

0.5

15

0.006

N

40

150

Device

Lights

TOTAL

Comments

Usually use one/two
‘elements’

Only used over summer

Single globe = 6W

1,950
Figure 5.1: Notional 2020 annual energy use by the main ‘Other’
electrical devices in our house
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The Figure only includes what I can identify as the major electricity users in our house. In addition to
the items shown in the table we also have numerous low powered, or very occasional use, electrical
devices: a range of PHDs (personal heating devices), mobile phones, router, toothbrushes, shavers,
radios, laptops/tablets, clocks, cooling fans, USB coolers, air purifier, etc.
The values shown in column 5 for the annual energy consumption can only be treated as very
indicative ‘guesstimates’. Having said that, the total annual energy use in the ‘Other’ category for
2020 shown in Figure 5 (which I computed by difference based on the energy use of the other end
uses) = 2,249kWh. The total of the annual energy use for the individual items shown in column 5 in
Figure 5.1 = 1,950 kWh. Therefore, overall I believe my energy guesstimates for the ‘Other’ category
are quite reasonable.
New Energy Saving Cooker
You can see in Figure 5.1 that our kitchen oven is one of the major energy users in our household.
This has not been a particular problem to date, but earlier in the year I noticed that my teenage
children had discovered hot snacks and were
often using the oven to heat quite small
amounts of food. In itself I think teenagers
eating snacks is fine (after all they were stuck
in the house doing home schooling for quite a
few weeks), but it did get me thinking
whether we could find a more energy
efficient way to deliver these treats.
The advent of the air fryer seemed to offer a
good way to address this so we bought one to
test out what would happen (Figure 5.2). Our
air fryer pulls a max of about 1800W
(compared with 3600W for our conventional
oven), heats up comparatively quickly and
cycles on/off during the cooking process.
While this can be an energy saver for a
particular task (eg heating a frozen pie), I’m
not sure whether it saves much energy
overall. Now that we have a device that
makes hot snacking easier, is my family now
going to use this for making hot snacks when
before they may well have just had bread and
jam?
In my judgement the amount of energy we
use on preparing snacks is not great and
doesn’t warrant me undertaking a detailed
study to find out whether our air fryer delivers
any real energy benefits. That aside, my family
seems to be very happy to have another arrow
for their cooking bow, so I count this as a win.

Figure 5.2: Our air fryer
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Chapter 6
The Battery
We installed our Tesla Powerwall 2 battery in September 2017. It has worked more or less flawlessly
for the whole time it has been in place. It was out of commission for about four months towards the
end of 2019 as it had to be re-configured when we transferred over to three-phase at the end of
August 2019.
It was in operation for the whole of 2020. We injected 4,882 kWh into the battery and retreived
4,194 kWh from it over the year – this translates to a charging efficiency of 86% which I consider to
be very respectable.
The battery’s app is extremely useful for getting a quick sense of how my house energy system is
performing – I normally look at the app several times throughout the day.
You can see from Figure 3 that about 25% of our total electricity consumption in 2020 came via the
battery. It typical delivers energy in the evening and at night when our solar PV systems are not
productive. In a similar vein, it delivers most of its energy over the winter period when the days are
shorter and our energy demands are higher.
Figure 6.1 shows how the ouput of the battery varied throughout the year. The Figure also shows
the average State of Charge of the battery at dawn.

Figure 6.1: Indication of the performance of our Tesla Powerwall 2
throughout 2020
I believe there is little surprising in the image. As mentioned in Chapter 1, installing our new
6kW solar PV system did have some effect in reducing the days when the battery was empty in the
morning, but it not this was not as marked as I had hoped (we used significantly more energy over
winter 2020 compared with winter 2019). The battery was empty in the morning on 37 days over
winter 2020.
Overall I am very happy with the performance of the battery and feel that it is about the right size
for our household energy system.
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Chapter 7
Energy Monitoring
In what seems like a continuing theme, we did not have high quality monitoring in place for the
whole year.
I reported last year that we were planning on upgrading our solar PV system in early 2020 and I
didn’t propose to reactivate our Solar Analytics (SA) monitoring system (which had gone into
abeyance when we changed over to three-phase in September 2019) until the new solar system was
in place. As always things took somewhat longer than I hoped, but given the constraints imposed by
COVID-19, I think we were very lucky to get everything in place by early May.
Our new solar PV system was installed on 1 April and the SA monitoring system was reconfigured
and fully operational on 4 May. Therefore, for the first four months of the year we did not have the
benefit of data from the SA system and I used my standard fall back data (eg data from the car for
computing our EV energy use). This is not as accurate as the SA data but I consider it is perfectly
acceptable for tracking the outcomes reported in this report.
As mentioned in Chapter 4, I installed a plug level monitoring system in 2019 to give us more
detailed data for heating over the winter but I decided to drop this for 2020. Firstly, the smart plugs
were beginning to fail, but more importantly I felt a bit uncomfortable energy shaming individual
members of my family and therefore opted to report more generic household energy use data.
I guess this is not as accurate as the data from 2019 but, as always, value judgements have to be
made and I am quite happy that the heating data I report in this document for 2020 is solid.
The SA monitoring system allows me to monitor 12 individual circuits within our house. However, by
going three-phase I had to reduce the number of power circuits we are monitoring in order to
enable CT clamps to be placed on each of the phases. In doing this I opted to continue monitoring
the same consumption circuits as before and decided to drop some of the solar PV monitoring. I
decided to go down this route as our SA monitoring is the only monitor we have on our consumption
circuits. We still have monitoring on all our solar PV circuits either via the pre-existing
inverter/web-based monitoring or via our SA system. I am losing no useful data.
I’m looking forward to 2021 being a full year of SA monitoring.
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Chapter 8

2020 Indirect Carbon Footprint
In last year’s Annual Report I described how we have now entered Phase 2 of our household energy
transition and have begun to tackle our indirect carbon footprint as well as our direct carbon
footprint. In February 2020 I produced my first itemised carbon footprint report for our household
(covering both our direct and indirect footprints for 2019). From hereon I intend to produce a
similar report on an annual basis to track how our household carbon footprint is evolving over time.
My aim is that we will be net zero carbon each year going forward from here.
Figure 8.1 over the page, shows a picture of our total household carbon footprint for 2019. I have
extracted this from the carbon footprint report mentioned in the first paragraph. The Figure shows
the breakdown of the individual elements of both our direct and indirect carbon footprints for that
year. It also shows how I managed this to achieve carbon neutrality for our household in 2019.
In Phase 2 I will include this Chapter in my annual reports to essentially report/describe the steps I
have taken throughout each year to tackle our indirect carbon footprint. In this Chapter I intend to
deliberately keep my comments qualitative; I will show all my quantitative carbon footprint data in
my Annual Carbon Footprint Report for 2020 (I plan on releasing this in Q1 2021.)
Over 2020, not by any particular design, our indirect footprint efforts seemed to focus on reducing
the carbon footprint of our food consumption and on reducing our use of paper. The reduction in
paper use of course not only reduced our carbon footprint but also had multiple other
environmental benefits (lessening the impacts of the forestry and papermaking cycle).
Reducing the Carbon Footprint of our Food Consumption
My computations for our 2019 indirect carbon footprint showed that about 30% of this footprint
derived from our food consumption. Meat (35%) and dairy (20%) made up more than half of our
food carbon footprint. We therefore concentrated on trying to reduce our footprint in these two
areas.
Meat: We didn’t do too well here. We began by
testing out various meat substitutes (and there’s
certainly no shortage of options now on the
supermarket shelves), and while two of us in the
family would have been quite happy to have used
these on a regular basis we met resistance from the
other two. Figure 8.2 shows a beautiful vegan
shepherd’s pie I made using a meat substitute – it
went down well, but I wasn’t able to repeat this
feat.
At best I think we made some mild shift toward less
carbon intensive meat (eg moving from beef to
chicken).

Figure 8.2: My first attempt at producing
a low carbon shepherd’s pie
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Figure 8.1: A representation of our household carbon
footprint for 2019
38

Dairy: This was much easier. At the beginning of the process we tried out quite a few of the
different options for non-dairy milk that are now available in the shop: soy, cashew, almond, and
oat. We all ended with different favourites – my wife uses soy; my son drinks either cashew or
almond; my daughter and I prefer oat milk. We have all become very comfortable with drinking
non-dairy milk; by the end of the year we only bought about 1 litre of dairy milk/week (I still like to
use it in tea and coffee) compared to about 7 litres/week in 2019.
A possible target for improvement in 2021 could be trying to find low carbon yoghurt and cheese.
Reducing Paper Use
Working on this area of our indirect carbon footprint came totally out of the blue. I had not even
itemised it in our carbon footprint computations for 2019. In the end I really enjoyed, and got a lot
out of, two quite separate paper reduction projects.
Toilet paper: Early in 2020 when COVD-19 struck, panic buying of toilet paper suddenly hit the
Australian public. While this seemed to be very odd to me – there are many ways you can keep
yourself clean after going to the toilet – it started me thinking about why we even use toilet paper
and whether we can adopt some better alternative.
Toilet paper is now a major use of paper (and hence environmental degradation) in the western
world but thankfully we can easily avoid, or
at least massively reduce, its use. I began
some research and after a somewhat
protracted trial and error process we ended
up installing two bidets in our house just
before winter. You can see some detail of
our bidets in Figures 8.3 & 8.4. – these
non-electric bidets, which work solely off
water pressure, are simple but extremely
effective. Putting aside the carbon benefits I
suddenly found that using a bidet is one of
the best habits I have ever adopted in my
life. You feel so much cleaner!!
Figure 8.3: The control lever on our bidets

I wrote a detailed article on this experience which was
published in Renew Issue 153.
Overall, I estimate that for our family our toilet paper
carbon footprint over 2019 (when we weren’t using
bidets) was around 50 kgCO2 – approximately the
same as the footprint for washing our clothes. I
propose to come up with a figure for 2020 in my
upcoming Annual Carbon Footprint report.

Figure 8.4: One of our bidet equipped toilets – the bidet
control lever can be seen on the right of the
toilet seat
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Writing/reading paper: My interest in reducing paper use for both reading and writing goes back at
least four decades. I entered the Public Service in the early 1980s, about the time personal
computers were emerging, and I can recall the cycle of paper use at that time: reports written by
hand; transcribed by a typing pool; multiple paper copies; stored on hard copy files; and document
transmission using fax and/or paper envelopes. I was very heartened by the way much of this
process became electronic over the 1980s and 1990s (but still too much printing to paper in the
office in my view). Putting that to one side, I was still very concerned about the amount of paper
used by the public in reading printed books and newspapers and the amount of paper used in
writing pads.
At the end of the 1990s I can remember reading early papers about ‘e-ink’ and getting very excited
about how this promised a way to make massive inroads into our paper use. Cutting out much of
the detail, I became an avid e-book advocate: I bought one of the first Sony e-readers to hit the
market in about 2005 when I was on a work trip to the US (it hadn’t reached Australian shops at that
time); over the next decade I acquired several different iterations of the Kindle and Kobo; but for me
the best e-readers produced in that era came from a company called Irex.
Irex was based in the Netherlands, and was an offshoot of the Philips electronics giant (Philips had
been one of the pioneers of e-ink technology). Its e-readers were interesting in that they focussed
on larger format devices with the capacity for not only reading, but also writing on, documents. I
just loved their e-readers and bought both of their flagship devices – an 8.1” device and a 10.2”
device - not long before they went bankrupt in 2010. A company way out on the front of the e-ink
curve.
There was a great surge in new e-ink devices about a decade ago and the technology, along with the
e-book selling interfaces (eg Kindle Store), seemed to mature very rapidly. To me this was
something Amazon really nailed, and for some years now I’ve just treated the Kindle regime as part
of my normal reading environment without really thinking about it. I now always try to avoid
reading/buying paper books both for environmental, and also for convenience reasons. In recent
times I have also stopped buying printed newspapers and have gone over to reading the papers on a
tablet.
While I have now essentially fully adopted reading electronically, I had more or less put aside my
aspirations for using electronic paper for writing. I’m one of those people who likes to write down,
rather than type, ideas or quick notes and have accumulated collections of notebooks.
Forward to 2020. Early in the year I came across a lot of Facebook chatter about ‘Remarkable’
devices (large format e-ink tablets), in particular I was interested in their claim that the experience of
writing on the Remarkable screen is akin to writing on paper. This re-sparked my latent interest in
electronic writing. While I followed the development of the latest Remarkable device very closely
throughout the year, in the end I did not buy one. Instead, the debate generated by the
‘Remarkable’ inspired me to go down two quite separate paths.
In the first instance I bought an extremely interesting, and very simple, ‘device’ that allowed me to
take notes without consuming any paper – the ‘Rocketbook’. Subsequently, I bought an e-ink tablet
- the Onyx Boox Note Air.
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Rocketbook
When I was following the Remarkable I quickly discovered that there is a big community out there
that is interested in both writing by hand and in avoiding the consumption of paper. Up to that
point I think I had rather narrowly only really thought about achieving this by using some form of
digitised screen. However, there are alternatives to paper derived from wood. Papers made from
plastic (Rocketbook) and from stone for example, can be used for all sorts of applications including
writing paper.
To me the attraction of Rocketbook was not only that it provided wood-free paper, but that any
writing could be easily electronically saved and then deleted so that the same notepad can be used
more or less for ever. I naturally could not resist trying it out!
I bought one book and I was very quickly
sold. I bought another two sizes and a cover
for my main use book (Figure 8.5). It really
works. To me writing on the plastic paper
feels very little different to writing on
normal wood-based paper – my writing is
equally bad on both! Writing on a
Rocketbook can very easily be deleted using
a damp cloth – once a page is cleaned there
is no evidence that the page has been
written on before.
I am retired and the Rocketbook meets my
current writing needs perfectly – jotting
down simple notes at my desk and/or when I
attend a public lecture, etc. I am not
handwriting long reports.

Figure 8.5: My medium sized Rocketbook

As far as I am concerned, for informal note taking the Rocketbook is a much better solution than
using an e-ink tablet. Much cheaper, simpler, more robust, more flexible, no need to charge, quicker
access, etc
I bought my daughter a similar product based on stone paper but it (like the Rocketbook) does not
work so well for left handers since the ink takes longer to dry than on wood based paper and things
can get a bit smudgy.
I don’t imagine that using the Rocketbook will have any great impact on our household carbon
footprint. However, if re-usable non wood-based writing paper became widely adopted it would
almost certainly have a significant positive carbon outcome (I do not have data on the carbon
footprint of the Rocketbook but, given it is totally re-usable, I think it would be much more
environmentally friendly than single use wood-based paper).
Boox Note Air
Having bought some Rocketbooks my initial inclination was to temper my interest in the latest e-ink
devices – I had found a paper-free way to take notes that works for me (and the new e-ink devices
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are not exactly cheap). However, the debate over the Remarkable alerted me to the Boox Note Air
(Figure 8.6).
It appeared from the ‘paper-free’ Facebook groups that many potential Remarkable customers were
buying the Note Air instead of the Remarkable, primarily because it is a far more comprehensive
device. The Remarkable is essentially an e-ink writing tablet; the Note Air is probably best described
as a top-end e-book reader embedded in an e-ink version of a conventional tablet such as the ipad.
Without getting too bogged down in a lengthy
discussion, the advent of an e-ink laptop/tablet
has been a long-held dream of mine. E-ink
technology has many advantages over
conventional LCD screens. In particular, e-ink
works brilliantly in bright sunshine and the
devices use much less energy than LCD based
devices.
As I mentioned earlier, in recent times I have
moved away from buying printed newspapers and
have bought a subscription for our local paper
(The Canberra Times). I began by reading the
paper on my LCD based tablet. This worked fine
up to a point, but when I wanted to read my
paper outdoors (I love sitting outdoors at cafes) I
was often not able to do this on my conventional
tablet – even with the brightness turned right up I
frequently found it extremely difficult to read the
screen due to the glare. With the harsh light in
Figure 8.6: My Boox Note Air
our Australian summers I found that even reading
my tablet inside some cafes was difficult.
Therefore, one great attraction for me in purchasing the Note Air was that I could fully re-capture
the enjoyment of reading an electronic newspaper (and doing the Sudoku and cryptic crossword) in
bright light.
While I love the device for my daily visit to the café, it has also become my go-to e-book reader,
replacing my long cherished Kindle. It has a nice large, clear, side-lit screen and works wonderfully
with the Android Kindle app.
While many pundits say the Remarkable is better for writing than the Note Air, to me the Note Air
works extremely well if you want to avoid writing on paper. I look back in amazement at the crude
way my Irex device handled handwritten text input a decade ago – things have come such a long
way!
I just hope that e-ink technology continues to evolve both for capturing handwriting and for
delivering e-books: the use of an enormous amount of wood-based paper can be avoided.
Carbon Positive Strategies
All of the actions I’ve referred to in this report so far, and indeed we’ve undertaken in our household
energy transition, have been focussed on reducing our CO2 emissions into the atmosphere.
However, I recognise that the world may soon have to work hard on what are termed ‘carbon
positive’ actions – actions taken to remove CO2 from the atmosphere.
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I have reservations about many of these since these seem to be aimed at allowing the world to carry
on with business as usual rather than on us changing our behaviour so that our pollution emissions
do not threaten the planet. The most notable of these questionable strategies is of course carbon
capture and storage (CCS).
Reafforestation is a prime example of a carbon positive strategy that has some benefits, but due to
its fragility (forests die, burn, get cleared, etc) I don’t believe this should in any way be used to
replace carbon emission reductions. I can see some real merit in biochar, due to its longevity and
due to the benefits of increasing carbon in the soil, and have followed this at an informal level for
some years.
In 2020 for the first time I came
across olivine being used as a route
for sequestering atmospheric CO2. In
simple terms when olivine weathers
atmospheric CO2 becomes trapped in
rocks as a carbonate. Some groups
are now trying to accelerate natural
weathering as a way to remove
significant amounts of CO2 from the
atmosphere (Figure 8.7). I have no
real idea of the potential for this
approach and can only be persuaded
by the apparent calibre of the experts
who have put effort into this
Figure 8.7: The home page of Project Vesta – a group
project. I gave a small donation to
working on olivine weathering
the project in late 2020 and will
keep an informal eye on how it develops.
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Chapter 9

Next Steps for 2021
In many ways this gets harder each year.
I think we’ve now more or less finished our energy journey with the house: we’ve maxed out the
solar PV production of our roof (under the current export limits); and unless there are major
technological breakthroughs any changes in our house energy use are likely to be incremental rather
than revolutionary. Having said that, I feel it is important that I keep on top of developments –
things can and do change rapidly. For example, I hope that one day the solar PV export limits for
houses will be lifted (or abolished) as local distribution networks evolve (eg through the installation
of local area batteries which stabilise local area voltage).
Clearly, the focus for 2021 for me has to be the cars. For some years now, petrol has been our major
source of CO2. Over the past seven years virtually all of our family travel in and around Canberra has
been in an EV. For the past three years our EV has essentially been fuelled by carbon free energy.
However, we still have a petrol car which my wife almost exclusively uses for commuting to work
and for ferrying children around. Before we bought our latest generation Leaf we also used the
petrol car for all our ‘out of town’ trips, and while the new Leaf has easily displaced our regional trips
(eg days down the coast in the petrol car) my wife is reluctant to think about having no petrol car in
the family until our EV evolves from being a ‘regional’ car into being an ‘all-purpose’ car. Over to
me.
Without getting bogged down in a long diatribe, I am increasingly sensing that the need to
decarbonise the transport sector of our economy is so pressing that I can no longer just sit on my
hands and wait for things to happen. While I just love our Leaf, I feel that I now need to buy a longer
range EV that can be considered a complete replacement for a petrol car (I briefly discussed some
options in Chapter 2). Hopefully this will encourage others to make the switch away from fossil
fuels.
So the main plan for 2021 is a new EV. In comparison to this, other things seem rather trivial.
I will continue to work on our indirect carbon footprint. I intend to produce a household carbon
footprint report for 2020 based on the methodology I adopted in my 2019 report (mentioned in the
previous Chapter) and to look for low-energy ideas/devices that we can adopt to do a ‘bacon-slicer’
job on our household carbon footprint.
Given that we have now maxed out the solar PV production of our own roof, I will look at investing
in off-site solar PV projects so that I can use the output as offsets for our household carbon
footprint.

You can find consolidated information on our household energy transition project at my website:
https://netzeroemissions.net/
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