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Driving Net Profit with Zero Emissions Show 
How to dramatically reduce our emissions by electrifying everything, with 
Saul Griffith 

Barbara Albert: 

Hello, and welcome to this latest episode of the Driving Net Profit with Zero Emissions podcast. I'm Barbara 
Albert Co-CEO of 100% Renewables. A consultancy specializing in the development of net zero strategies. 
Climate change is a planetary emergency. We have to do something now but what? Joining me today is Dr. 
Saul Griffith in a webinar sponsored by six Northern Sydney councils. Saul is the co-founder and chief scientist 
at Rewiring Australia and Rewiring America. Nonprofits dedicated to decarbonizing those countries and the 
world by electrifying everything. Kicking off our podcast episode will be Jordan from North Sydney Council. 

Jordan Moy: 

Thank you for joining us tonight. My name's Jordan Moy. I'm the sustainability officer at North Sydney 
Council. And welcome to the big switch webinar with Saul Griffith. I'd just like to acknowledge that this event 
is being run in partnership with five other councils tonight. And they are Ku-ring-gai Council, Lane Cove 
Council, Mosman Council, City of Ryde and Willoughby council. I'd also like to begin by acknowledging the 
traditional owners of the land, where I work at [Kamarago 00:01:33] land, but we pay our respects and 
acknowledge the traditional owners of the land from wherever you are zooming in from today. Without 
further due, I just like to introduce Barbara Albert who's hosting the session tonight. Barbara Albert is a co-
CEO of a 100% Renewables. She's a speaker, podcast host of Driving Net Profit with Zero Emissions show and 
award-winning author of Energy Unlimited four steps to 100% renewable energy. Barbara is passionate about 
business and sustainability and believes reaching net-zero emissions is achievable and profitable when done 
right. She believes in the importance of sharing stories of organizations leading in climate action so that 
others can learn from their experience. Welcome Barbara. 

Barbara Albert: 

Thank you so much for the introduction, Jordan. It is my great pleasure to host a conversation with Saul 
Griffith this evening, in which you will explain what it will take to transform our infrastructure, update our 
grid and adapt our households and businesses to an all-electric future. I would now like to introduce our 
guest for tonight, Dr. Saul Griffith. Saul is the co-founder and chief scientist at Rewiring Australia and Rewiring 
America. Both nonprofits dedicated to decarbonizing those countries and really he wants to decarbonize the 
whole world by electrifying everything. Now, Saul received his PhD at MIT. And prior to MIT, he started in 
Sydney and at UC Berkeley. Since gradating in 2004, Saul started numerous technology companies based in 
the Bay Area. These include Makani power, which was acquired by Google. Instructables, which was acquired 
by Autodesk and Squid Labs. 

Barbara Albert: 

He was a principal investigator and project lead on many of research projects for agencies, such as NASA and 
above all, Saul is a fabulous storyteller. His new book, The Big Switch, lays out a detailed blueprint for fighting 
climate change while creating millions of new jobs in the health environment you just saw Saul displaying his 
book. For the ones who haven't seen it, we do it again, both of us. It is an awesome read. Saul's book sets 
out a roadmap for how we can dramatically cut emissions with technologies that are available right now, we 
don't have to wait for anything it's already here. While saving Australian households over 300 billion by 2035, 
without sacrificing the lifestyle we are used to in that such an optimistic message he has, we don't have to 
change our lifestyles, we just need to electrify. 
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Barbara Albert: 

Now, the average Australian home spends about $5,000 a year on energy. It's quite surprising, isn't it? $5,000 
is quite a lot because we have expenditure on vehicle fuels, on natural gas and on electricity. And Saul 
demonstrates that with falling prices for renewables and the electrification of our homes and businesses, 
collaborate action has now become an economically advantageous move, finally. So according to Saul, and 
that's such a beautiful message. He has the future will be awesome, electrified and abundant. Now the book, 
which is riveting read, I've really enjoyed reading through it in the last couple of weeks, is available in all good 
bookshops and I really recommend you get this book because it is a fantastic read. Now, I'd like to welcome 
Saul to this webinar. Thank you so much for joining us. 

Saul Griffith: 

Thank you very much. And I just, I'm going to temper with all of the optimism that you've projected upon me 
to say Australia could still snatch defeat from the jaws of victory on this one. 

Barbara Albert: 

And building on that, within the last couple of weeks, I've seen articles and news reports that multidate 
temperature recordings in both Antarctica and the Arctic are 30 degrees Celsius above the long term average, 
which is really, really worrying. Do you think that we are approaching tipping points? Or did we already pass 
the tipping points years ago? How urgent do you think is our needs to act on climate change? 

Saul Griffith: 

I'm not a climate scientist but I read the climate science literature. I think what we've learned over the last 
three decades is that the more we study the climate, the more poorly we are doing and the closer we are to 
tipping the ecosystems and tipping geo, globally important geochemical or other cycles off their natural 
equilibrium. And this really emphasizes the need to decarbonize as soon as possible. And if we're honest 
about that, I think this is a very frank way to start the conversation. In the climate literature, there's a concept 
called committed emissions. Committed emissions, for example, are the 20 years of carbon dioxide that will 
be emitted from the BMW that you purchased last year, because it will live for another 20 years. Or a hot 
water heater that you bought that runs on natural gas a few years ago, we'll go for another 10 years. Same 
with a coal-fired power plant built in China last year. It will emit committed emissions. 

Saul Griffith: 

The machines that already exist on the world today, and I apologize for this mechanistic view, but I think it's 
time to talk tax on climate and gross tax and that's machines, but the machines that already exist will take 
the global temperature to 1.8 degrees. Scientists are very concerned beyond 1.5 that we tip a whole bunch 
of ecosystems over natural thresholds, where they stop helping us. For example, the Brazilian rainforest is 
now a net emitter and not absorber of carbon dioxide, these are the types of problems that we're talking 
about. 

Saul Griffith: 

Really, we must be decarbonizing everything as fast as possible. There is no, this is an uncomfortable reality 
for people of certain political ideologies, but the free market is now too late. By the definition, the free market 
takes time until it ramps up so as electric vehicles, it takes time until it ramps up heat pumps, et cetera, et 
cetera, et cetera. If we wait for the free market to do it, it cannot hit a 1.8 degree target. It would hit a two 
or two degree or higher target. We now must move faster than our traditional political ideologies have 
allowed us. There is no time for not picking winners. The market has already picked winners and it's time to 
go. 
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Barbara Albert: 

You've mentioned that we cause emissions by all the machines that are already in place like the BMW that's 
in existence for a number of years before you replace it with hopefully, an electric vehicle. I want to talk 
about our emissions profile that we have as a community. We've got lots of residents here in this webinar, 
perhaps a couple of business owners as well. Now, it's really hard for people to envisage that our energy 
consumption is such a big contributor to our carbon emissions. We help a lot of councils with developing 
emissions reduction at Zero Plants for the community. And we often run workshops with the community and 
we hear people concerns about the use of plastics and the huge amounts of waste we're generating. And 
these things are really important. 

Barbara Albert: 

But most people in the community aren't aware that our energy consumption, being everything that we have 
in terms of electricity consumption, natural gas, cars. They're not aware of the carbon emission this causes 
because it just seems so intangible. You can smell waste, you can touch it, but it's so much harder with 
electricity, gas fuels. In your book, you say that the average Australian and that such a stark of statistic burns 
about 20 kilograms of fossil fuels every day. How is this possible? 

Saul Griffith: 

If you had to carry the fossil fuels every morning in a backpack that powered your life, you could barely lift 
the backpack. It would weigh about 20 kilograms. Think about it this way, many Australians fill their vehicle 
with petrol or diesel once a week. You're putting 40 to 100 kilograms of petrol into that vehicle and then you 
burn it. But you actually don't really experience it as a giant massive liquid. There's this magical experience 
where you stick, insert Tabey into slot B, swipe credit card, C and then the transaction is done. Similarly, the 
natural gas magically appears at your stove when you turn it on. And we really don't see the energy that 
drives our grid. This was really brought home to me. I just recently relocated from San Francisco to 
Wollongong. As we were driving up to our new house in Austinmer, we crossed over a railway bridge and 
there was a mile long coal train. 

Saul Griffith: 

And my wife, who was growing up in Western civilization said, "What is that?" And I said, "That is the coal 
train that powers 75% of the New South Wales, electricity grid. And a huge amount of that coal, is part of 
that 20 kilogram backpack." We have very, very successfully hidden the consequences of our life, of our 
carbon emissions from ourselves because it is really a very inconvenient truth. And just to touch upon, I think 
everyone gets engaged with plastics because we see it wash up in the ocean. It's a very small mass of material 
compared to the fossil fuels that we just exhaust into the atmosphere. It is not a popular, but it is a true 
statement. We could solve climate change and still have an ocean of plastics crisis. Plastics are not a climate 
problem. Yes, they are an environmental problem but I do worry that we are sweating the wrong details. 

Saul Griffith: 

We're going to the store with an incapacitating, do I buy paper or plastic? Which salmon tin do I buy? 
Consumer decision and we're handicapped every consumer decision. When in fact there's only five or six 
decisions that Australians make that determine the vast majority of their emissions. It's how big is your 
house? What type of car do you drive? Do you have solar on your roof? What fuels do you cook with? Do you 
cook with gas or do you cook with electricity? And how do you heat your home? These are decisions that you 
don't make every day. These are decisions that you make every 10 to 20 years. These are the infrastructure 
of your daily life. I think for the Australian climate situation to become better, we need to forget what we 
understood as infrastructure in the 20th century, when infrastructure used to mean roads, bridges, power 
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plants, snowy projects. We need to now understand that the critical infrastructure that's responsible for 65% 
of our domestic emissions are the decisions we make around the kitchen table and in our small businesses. 

Saul Griffith: 

Again, what's on our roof? Is it generating power? What's in our kitchen? Is it using natural gas or is it electric? 
What's in our driveway? Is it electric? What's in our basement? Is it natural gas or is it electric for our heating 
systems? We need to make those critical infrastructure decisions perfectly at this point. Meaning, no more 
natural gas or no more petrol or no more diesel on any of those decisions if we are to hit any climate target 
better than two degrees., yeah. 

Barbara Albert: 

But how would this work for households? Because you purchase a boiler run on natural gas to heat your 
water, you've got your BMW in the garage. What can you do when you have these things already and they 
are not run on electricity? What can you do and how can you finance that? Or how would you deal with that 
transition because of the outlet that's all required to change all these machines to something that's electric. 
Instead? 

Saul Griffith: 

To be quite clear, in the socioeconomic situation of many people in the councils we're talking to, if you can 
afford to have bought a BMW last year, you could afford to sell it this year, buy a Hyundai and install an 
electric Hyundai Kona. Install sufficient solar power panels on your roof, buy a battery for the side of your 
house, electrify your kitchen, electrify all of your heating systems and be zero carbon. By virtue of making 
the choice to buy a luxury imported diesel or petrol vehicle, you are locking in future emissions. For the well 
to do in Australia, the solutions are now affordable. The real challenge is how do you bring that to the whole 
populace? And the awkward reality is in 2022, the economics aren't exactly there yet because the upfront 
cost is high. But if we get to 2025, because of the falling cost of electric vehicles, the falling cost of heat 
pumps, the falling cost of all of these components, We arrive at a situation where the economics are 
breakeven for the average Australian household. 

Saul Griffith: 

And by 2030, it's a slam dunk. And the average Australian household will be saving about $5,000 relative per 
year, relative to a bit what they're spending today. This is a very blunt way of saying what we have to do. It's 
not that you need to go out and sell your BMW tomorrow although that might be nice. It means that every 
Australian needs to be planning that their next vehicle is an electric vehicle, their next water heater is a heat 
pump, their next space heater is an electric heat pump. And we need to make sure as a society, as a nation, 
through our governance mechanisms, through our local council mechanisms, through our building codes, 
through our electricity regulation systems, that the cheapest and easiest purchasing decision for everyone 
buying one of these machines over the next 10 to 20 years, is to buy the cleanly electrified zero emission 
version. 

Barbara Albert: 

That's a staged approach. It's not going to happen overnight. You expect that to happen over a number of 
years and for everyone to take those decisions as these machines are up for replacement. 

Saul Griffith: 

Well, as I mentioned with the statement earlier about committed emissions. If we want to hit 1.8 degrees, 
no one has to go out and replace these things tomorrow. When your BMW dies in 2033, you need it to be 
electric. If you bought a Ute 10 years ago, and it dies in 2025, you need to buy an electric Ute in 2025. And if 
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you're a hot water heater goes out next year, you need to get an electric heat pump. I saw someone ask, 
"What does a heat pump mean?" Is a very efficient way of doing electric heating of water or air. You might 
know it as a split system in Australia or a mini split but that is the technology that is the most efficient way 
to do heating of water or space. Anyway, we need to, we could do better than a 1.8 degree target if we recall 
these machines before and their natural end of life. 

Saul Griffith: 

The most important machines to recall before the end of their natural life are the coal fired power stations, 
the heaviest emitters. But I think more realistically, we should be getting into the mindset that we just make 
sure that we don't bring any new problems. Meaning any new fossil fuel machines into world with any of 
these fundamental lifestyle, infrastructure purchasing decisions. Again, your kitchen, your basement, your 
garage, your rooftop and what are the machines that are in them, heating them, driving you around. 

Barbara Albert: 

Then you are purchasing an electric car and there is some concern in the chat. For instance, Visva brings up 
the point that it's a chicken and egg problem. You've got the electric car but not enough charging stations for 
the cars. What's the solution there? I mean, do you think it's a transitory problem? Just briefly while we are 
ramping up the charging infrastructure. 

Saul Griffith: 

I own my fifth electric car now. I just drove an electric car from Sydney to Adelaide, to Melbourne, to Hobart, 
to Melbourne, to Canberra, to Sydney. And then I went back to Melbourne and back just for fun. I had no 
troubles recharging it. It was a couple of awkward situations because the network is a little bit. I decided to 
take the coast road from Adelaide to Melbourne rather than the direct route so I paid the price. There were 
fewer charges on that route. But the reality is we are now deploying this infrastructure. This is where we 
need to be charging at home. That will be the cheapest place for people to charge, especially if they're 
charging off their rooftops. But we need a lot of community vehicle charging infrastructure. This is where city 
councils have a role to play. 

Saul Griffith: 

If you look forward to the future, the dominant energy load in residential areas like your six council areas will 
be electric vehicles. Today, average house in New South Wales uses 13 kilowatt-hours per day of electricity. 
That goes up to 15 or 16 if we electrify the heating systems for the water and the space heating, but it goes 
up to 35 or 36 kilowatt-hours. Nearly triple if you electrify the 1.9 vehicles in the average New South Wales 
driveway. That means we nearly triple the electricity load in order to electrify all vehicles, but that's the only 
way to get zero emissions. And I loved what was introduced before I started speaking, what all the councils 
are doing and what Jordan had to say, that we have to be careful of deceptive 100% Renewable targets, 
because they usually mean just decarbonize the 100% of existing electricity that we need, not accommodate 
the tripling of electricity need if we are to get to true zero emissions for all of the activities in our daily lives. 

Barbara Albert: 

Very interesting. One of the comments we received from Ann goes back to our emissions profile. We 
mentioned previously that most of our emissions in the community come from our electricity consumption, 
followed by natural gas and transport. But what about the problem of agriculture? What about food? And 
our meat and dairy consumption? That's what Ann is concerned about. What do you have to say to that? 

Saul Griffith: 
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I think it technically, in your community goes vehicles, then grid, then natural gas, but perhaps meat heating. 
Australia, a huge number of our emissions are from our dairy and our meat industries. About 60 or 70% of 
beef is exported half of our sheep are exported. A lot of these are emissions that count on us, even though 
we export them. We should maybe think about that in the grand scheme of global emissions from all 
agriculture and all meat is about 10 to 15%. There are solutions from artificial meat to vegetarian alternatives, 
to things like feeding the cow seaweed with very encouraging studies from the CSIRO that show if you put 
enough seaweed into the diet of the cow, you don't create the methane in the gut and it eliminates the 
majority of those emissions. Those emissions are not yet ready. We don't have a technology on the table to 
eliminate it. 

Saul Griffith: 

I think there is a big problem in Australia because it has been put to the politicians advantage to try and 
pretend, well, until we have a solution for everything, let's not do anything. We are sitting on our hands. We 
know that globally 85% of the emissions are from the way we generate and use energy. We know the solution 
for the great majority of all of those things, we should be doing that right now, which buys us the critical 
decade we need so that we can decarbonize the meat next decade because we don't yet know how to do 
that. It'll be a mix of cultural and technological solutions. I have high confidence that they will emerge, but 
we can't get stuck on that and then buy a BMW that uses diesel. We need to do what we can do immediately 
because of the urgency of the emissions reductions and then invest appropriately as individuals and a nation 
in the solutions for those lesser industries. 

Barbara Albert: 

And another comment we had was, what about people that live in apartments? What do they do? Because 
they can't, especially if the renting, can't really install solar on the roof, what do you recommend to these 
people? 

Saul Griffith: 

We can now see a point with technologies that exist. Electric vehicles, household batteries, grid batteries, 
grid-scale renewables, heat pumps. We can see a pathway to zero emissions. And in fact, if you calculate and 
I could show slides to how you do these calculations and how it works out for an individual household, the 
$5,000 a year that we spend on fossil fuels will actually, and we spend even more for our transport, will go 
to basically zero because the cars, electric vehicles will be cheaper and the cost of electricity will be so much 
cheaper that we'll be saving $5,000 a year in every household. Then there is an enormous question of, well, 
who is going to get to take advantage of that? You can imagine for people who can afford it and own their 
own mortgage, that they'll be able to finance these capital upgrades against their mortgage. 

Saul Griffith: 

And you can see how that will be a windfall for them. And in your post codes, a lot of people are wealthy 
enough that they're already doing it when it's pre-economic, because the economics really flip for everyone 
in about 2024. But even in 2024, 2025 when the economics have flipped, it doesn't then be an economic 
question, it's a question of credit access. What do you do for people who can't finance this against their 
home? What do you do for people who are renters? And quite honestly, if we can put all of our political 
ideologies aside, we need to figure out regulatory mechanisms and other mechanisms so that these cost 
savings are passed through from the landlord to the renter. And it gives everyone an opportunity to 
participate in what really should be a windfall for Australian communities. 

Barbara Albert: 
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Perfect. Now, another concern that was raised by Visval was the problem of a growing population. Especially 
here in Sydney and the suburbs we are all in, we have a growing population, we have more infield, we have 
high-rise apartment blocks that are going up. The problem of a growing population. How will it then work to 
reduce emissions if the population is growing? 

Saul Griffith: 

Well, I live about 200 meters from Tim Flannery, who is a lovely man. And I believe he got crucified for talking 
about population projections for Australia. I think I'm going to try to avoid this political landline. The reality 
is we have a pathway to zero out emissions completely for any Australian. Irrespective of whether we grow 
the population or not, the same recipe applies. We have one of the lowest population densities in the world, 
the lowest population density of the seven largest countries in the world of which we are a member. I don't 
sweat the population growth as much as I sweat actually just committing to zero emissions. 

Saul Griffith: 

If you look at global projections of population growth, it used to be, we worried about 20 billion people, then 
the projections came down to 15 billion and we used to worry about 11 billion. And right now, it's unlikely 
that we're going to hit 10 billion because education, birth control, empowering women looks like... And 
honestly the cell phone, if you want to see the best prophylactic birth control technique in the world, it turns 
out it's this thing because it empowers people. The global question of population size is far less important 
now than it used to be. And it's not what I'd particularly sweat for Australia because we could grow our 
population and hit zero emissions, we could just keep our current population and hit zero emissions. It's still 
roughly the same project. It's about electrifying all of our end users and providing it all with clean or zero 
carbon electricity. 

Barbara Albert: 

Going back to our early discussion about renewables, powering our grid because you need the machines from 
a demand perspective. The cooking, the vehicles, et cetera, to be electrified, but then of course, looking at 
where the electricity is coming from, it should all be supplied from renewables. In your book, you mentioned 
that Australia could be a renewable superpower. What does this mean? And how would we benefit from it? 

Saul Griffith: 

Renewable superpower is a headline that is not mine. I think Ross Garnaut thinks he coined the term, but 
there are people with beyond zero emissions who probably invented the term. The idea is that Australia can 
produce far more renewable energy than we domestically consume. And that is true because of our low 
population density. We are one of the few countries in the world that with far less than 1% of its land can 
produce far more than all of the energy we need to run every aspect of our life fully electrically. The 
renewable superpower as it came to be defined was like, well, let's look at the ratio of how much energy we 
use domestically, 6,000 petajoules to the 21,000 petajoules we export. And I think people say, "Well, let's 
just try to export the same amount of energy in the future as we do in coal and natural gas today." 

Saul Griffith: 

And that's the idea of a five or six or 700% renewable superpower, you've heard those terms. That really, is 
very, very unlikely to be the way that it happens. It is far more likely that Australia produces 200% or 300% 
or 400% of the energy we need now domestic economy, but uses that excess to create zero carbon metals 
and materials that we export to the world in steel, in alumina, in ammonia, in these commodities that the 
whole world is going to need to decarbonize. Those technologies are not quite as ready for primetime as the 
technologies that can decarbonize our local domestic emissions. And honestly, if you were pro, I think 
political parties in Australia have benefited again from the scare campaign of what we have to lose about, 
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we're going to lose our export industries, we're going to lose jobs in the regions and they've drove the political 
wedge in the climate debate around that. No one did fight back with a conversation about what we have to 
win. 

Saul Griffith: 

Look, this decade, what we have to win is lowering the energy cost for every Australian in their household, 
lowering the energy cost for every Australian in their small business. Next decade, what we have to win is 
creating an unbelievable number of very, very profitable export industries in the regions that are far more 
profitable than the highly extractive industries that we have today. For example, if Australia merely processed 
all of the iron or that we export into steel in Australia and exported as a steel, that would be an $800 billion 
industry, which is 10 times larger than what we earn in coal and natural gas exports today. We have, Australia 
has, for the metals we need for this century, we are the first, second, third or fourth biggest producer in the 
world with the largest reserves, doesn't matter whether it's steel, copper, steel for wind turbines, copper for 
all the motors, aluminum for all the solar framing and part components for the wind turbines. 

Saul Griffith: 

Nickel, Tin, Carbon, lithium, you go down the list, Silicon. Australia has all of these things. And our real 
opportunity to be a renewable superpower is to do actually what we are very, very good at, which is digging 
up rocks and turning them into valuable rocks. Actually, we're good at digging up rocks. We have been less 
good at turning them into valuable rocks than we should or could be. And that's what we need to turn our 
attention to. But again, we cannot wait for that project to happen because if we waste a decade waiting for 
a whole economy solution, we are going to miss the critical decade where we have to lower our missions by 
50%. And the only real segment that's ready to go to do that is our domestic economy, our homes, our small 
business, our communities. 

Barbara Albert: 

Yeah, indeed. What you mentioned there is so exciting as a way of looking into the future with being able to 
export clean goods that have been produced with renewables, thus lowering the embodied emissions in 
products. And then to be able to ship that to the world, which is amazing. That's on the supply side, on 
renewables, on a large scale and also should mention the sun cable project where we export renewables to 
other countries, which is already being built so it's happening. What's also happening is an amazing uptake 
of solar on our roofs. We have around 30% of our dwellings solar on the roofs. What do you see as the future 
for solar on our houses? Because people have installed them at different points in time. Some would've 
availed themselves of the fantastic feeding tariff. Way back then, sizes were small, a few kilowatts. What do 
you think the future looks like for solar on our houses? Do you think we can increase the solar installations? 
And will it be possible if we do that to generate all the electricity we need? 

Saul Griffith: 

Am I allowed to take everyone on a 15 minute detour through what it will actually look like to be most cost 
effective in decarbonizing Australia? Let me make the following statement. I wrote another book apart from 
The Big Switch, this is The Big Switch. Before that I wrote this book and I wrote this book, Electrify for Joe 
Biden, I wrote this. Actually, I didn't know Joe Biden was going to be president. I wrote it for Elizabeth Warren, 
hoping that she would win, she didn't. I gave it to Joe instead. This was what America would need to do to 
decarbonize and hopefully, lead the world with its industrial mind in an effort to decarbonize. I've, on my 
qualifications and on the virtues of that book, have been advising The White House and a whole bunch of US 
senators on how to do it in America. 

Saul Griffith: 
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And you have to say the political situation is such in the US that the US is going to struggle to meet anything 
like its commitments. It needs a better idea to be honest. And I wrote this book for Australia, The Big Switch, 
because of Australia's natural advantages, our largely suburban population, our low population density, our 
incredible renewal resources, our mild climate, we are the luckiest country once again. We get to go first, we 
get to save money first, we get to decarbonize first because we have all of the natural advantages and we 
even have the political advantage of being one of the remaining functional democracies. A huge amount of 
that is born of our cheap rooftop solar. In fact, when I'm advising Americans, a huge amount of it is just 
repeating ad nauseam that in Australia, solar installs on rooftops at $1 per watt, which finances out at five to 
six cents per kilowatt-hour of electricity. That is cheaper than just the distribution costs of electricity in the 
US. 

Saul Griffith: 

You can now make the following statement, even if fusion energy was free, it will not be as cheap as 
Australian rooftop solar because you don't have to pay for the transmission networks, you don't have to pay 
for the distribution networks. Australian rooftop solar is the cheapest energy in the world. And now forever 
more always will be because it delivers directly to the consumer. That is an extraordinary statement. I think 
I'd reframe your question and say, "Well, if that's the cheapest, probably if we're trying to make this the best 
possible outcome for the Australian people, we should maximize that and then think about what else you 
need to balance the Australian energy system in order to get us to zero emissions. 

 

Slide show 

Saul Griffith: 

I'm now going to totally co-opt Barbara, Barbara's going to be horrified, I'm going to share my screen, I'm 
going to just do a monologue to you all of what would actually be possible if we thought about Australian 
suburbs as literally, the pilot, the test project for the world that shows the world how to decarbonize on time 
and on schedule to meet our climate commitment. What does it look to get to true zero emissions for a 
typical Australian suburb? Let's think about communities in terms of post codes. There's 3,300 postcodes in 
Australia. There's on average 9,000 people in each one of those postcodes. There's two to six suburbs in each 
postcode. There's about three and a half thousand households in each suburb. 

Saul Griffith: 

I've relocated from San Francisco to Austinmer. I live in the just north of Wollongong and I'm going to use 
this as the case study. Yet, the story can be very similar for other Australian suburbs. Let's talk about Rewiring 
Australia in terms of post code 2515, which is Austinmer, which is this lovely strip of land, just south of the 
Royal National Park. There's six suburbs, Clifton, Scarborough, Wombarra, Coledale, Austinmer, Thirroul. 
There's 11,000 people, 3000 families, 6,000 children, four and a half thousand households, 2.7 people per 
house, 1.8 motor vehicles per house. In every way, this is nearly exactly. Except, we are slightly higher income 
than average for Australia. About five to 10% of households in any postcode are unoccupied. They're vacant 
for some period of the year. You can get this data, this is not my data, this as the Australian Bureau of 
Statistics, this comes from our national census. 

Saul Griffith: 

Let's talk about Austinmer as a suburb because people often think about communities in terms of a suburb. 
There's 2,500 people, 1,200 or 1,300 school aged children, 1,000 dwellings, which is a convenient number to 
remember. Again, 2.7 people, 1.9 per household. Today, we use natural gas for a bunch of cooking, a bunch 
of heating and we use petrol and diesel. Today, we're mostly fossil fuel powered and unfortunately, in New 
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South Wales, three quarters of it is from coal. To get to zero emissions, it's simple. We need to electrify the 
demands side machines and decarbonize the supply of our electricity. That looks like electrifying the 1.9 
vehicles, putting a vehicle charger in every house, electrifying the hot water heater, electrifying the space 
heating systems. This is what heat pump or a split system looks like. Electrify the cooking systems, solar on 
the roof, battery on the side of the house and upgrade our switchboards so that they can intelligently move 
these electrical loads around. 

Saul Griffith: 

This is to brutally simplify what we need to do. You may think that over all Australians are really different, 
but in an incredibly similar way, all of our homes roughly have these systems. To clean up the electricity, a 
lot of it will come from the rooftop. We'll store some in batteries, but we need to do solar and wind and 
hydro on the grid and that will help us balance this whole system. 

Saul Griffith: 

Here's a primer. Electricity is delivered over your suburb on 11 kilovolt distribution network. Where I am, it's 
Endeavor Energy, it might be the same where you are. When you look up at a utility pole, you'll see two sets 
of lines at different layers. The top set is typically three wires, That's the 11,000 volts, 11 kilovolts. Below that 
are four lines where they have been transformed to 240 volts. In our community, Wombarra Zone Substation 
is the substation. It's a machine that looks like this. You can probably find it down behind the railroad tracks, 
somewhere in Yulara. That zone substation feeds the distribution network. These utility poles that have a 
little lump or a wat on the side, that's a distribution transformer that feeds the 240 volts. Typically, each 
string, and you can see five strings here, serves around about 1000 households. 

Saul Griffith: 

Today in Wombarra, this is what the energy looks like. It's about four megawatts in the winter. It's about two 
megawatts in the summer. And you can see there's a few really cold days where there's extra heating and 
extra lighting. There's a few really hot days in the summer where there's extra air conditioning. And this is 
the natural variation day to day throughout the year. That's what we do today but we haven't electrified all 
of our end uses. We can actually model the effect of electrification on our local energy consumption. We 
know that if we take a petrol powered truck like a Ford Ranger, today, about 80% of the petrol is lost as waste 
heat. If we have an electric truck of the same size, same weight, et cetera, and we're powering it with wind 
and solar, it uses about two thirds of the energy. It's much, much more efficient. 

Saul Griffith: 

If we use natural gas to heat water, it's quite efficient in terms of using the natural gas. But the magic of these 
heat pumps is they extract the heat from our surrounding air and they pump it in their house. And for every 
one unit of electricity, you get three units of heat or four units of heat in our mile climate. And that's why 
they use two thirds of the amount of energy to heat the same amount of water. The same is true of our hot 
water systems. If we use heat pumps, they're about two thirds of the energy of our natural gas or electric 
resistance. And even if we go to electric resistance or induction cooking, that's about half of the energy of 
our natural gas. This leads to an extraordinary result. And I saw someone in the question time, I saw 
somebody say, "Well, what about efficiency? Don't we need to focus on energy efficiency?" 

Saul Griffith: 

To that I would say we have been focusing on energy efficiency since it became an issue as the solution to 
the 1973 oil crisis and we have made practically no gains. It turns out that electrification is the efficiency we 
always wanted. We could take the average Australian household that currently uses 97 kilowatt-hours per 
day of energy in all its form and we can make it use 35 kilowatt-hours of electricity that does all of the same 
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things. This is what it looks like. Here's today on the left 97 kilowatt-hours. This orange up here is the energy 
that is lost burning coal to make your electricity. It's lost before it even gets to you. This big gray is the petrol 
and diesel, which shrinks enormously when you do electric in the fully electrified household on the right. 
Similarly, you can see some gains in the water heating and the space heating here when they go to heat 
pumps in this picture on the right. That's a good news story. 

Barbara Albert: 

And I'm going to stop you there because that is something worthwhile elaborating on. What you're saying 
here is that currently, with the mix of fossil fuels that we're consuming and that's powering everything, we 
are consuming about 97 kilowatt-hours. But if we electrified everything, it could go down to as much as, as 
low as 35. Is that what you're saying? 

Saul Griffith: 

That’s right. The average Australian household goes from..let's call it 100 kilowatt-hours a day to 35 kilowatt-
hours a day. That is without anything that you traditionally associate with efficiency. I didn't bubble glacier 
windows, I didn't put more insulation in, I just converted all of your machines to electric and I powered them 
all with renewables. You could get additional gains but they'll only make that 35 go down to 32 or 30 by doing 
the traditional efficiency things. While I like efficiency and all engineers do, it's not what I would obsess about 
nor finance nor focus on because it's not the most cost effective way to eliminate the majority of our 
emissions at this point in history. 

Saul Griffith: 

If knowing that, this is that same chart I showed you earlier about Wombarra, that blue line before is now 
the black line. That's what we do today. If we electrify the remaining hot water and cooking and heating 
systems that are on natural gas, the new daily load will be this electric load. If we electrify one of the vehicles 
in every household, it'll be that orange load. And if we electrify all the vehicles, the fully electrified Wombarra 
would be this red line. Instead of having 100% swing from two megawatts in the summer to four megawatts 
in the winter, we have the new energy world that will be six megawatts in the summer to about seven and a 
half megawatts in the winter. And actually that decreasing variation means electrifying everything makes the 
seasonal problem that a lot of people sweat about and less of a problem. 

Saul Griffith: 

Similarly, the electrifying everything makes the daily problem less of a problem. And why is that? Well, here's 
the daily variation. This is 30 different days in January last year and you can see the different loads. You can 
see the 30 different days in July, where the loads are different, but this should give you some comfort. 1,900 
electric vehicles in that community will have a battery capacity equivalent to three days of storage of all the 
vehicle driving and all the appliances being run in that community. 1,000 household batteries provided and 
further one day storage. And if you use the water heaters by charging them in advances batteries, you get 
another four hours. Inherently built into this new infrastructure we will all own, is enough storage to make 
you not have to sweat. In great detail, the 24 to 48 hour problem. 

Saul Griffith: 

If we go a little bit further, then you say, "Well, how do we supply all of that energy?" This is a well known 
website you can look at and looks at existing installations of solar and what the total potential of the rooftops 
is. This is fairly conservative, it only assumes pretty small solar installations on each roof. This is our suburb, 
2515 or our post code that includes those suburbs. It could produce, I put the headline at the top 75 gigawatt-
hours of electricity per year versus the 52 gigawatt-hours of electricity that this community would use in a 
fully electrified version of itself. In theory, over the course of a year, we can produce everything purely on 
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our rooftop solar. That's not an argument for, we should take everyone off grid and all island ourselves. It's 
just an argument that we should maximize that, there's a hell of a lot of capacity there. And for the argument 
I gave you earlier, it's the cheapest electricity you will buy. 

Saul Griffith: 

The reason you don't want to wholly commit to that is this one. Just look at the dotted lines in the middle. 
There's the average daily production per square meter. And you can see in the summer months, about six 
kilowatt-hours per square meter. In the winter months, about three in our post code. It would be slightly 
better where you are because you're an hour north of me, two hours north of me. You'll have a slightly lower 
dip in the winter. What does that mean? If here in the dotted line is the current red line, is the current 
community electricity load through the year. In the red line is what happens when we electrify the whole 
community, all the vehicles, all the homes so we increase it a lot. If we had 50% of our rooftops covered in 
these reasonably size of solar installations, we'd be able to meet the summer demand of our electric 
community, but we'd be full 50% short in the winter. 

Saul Griffith: 

If we put solar 100% on our rooftops, we would generate almost double what we need in the summer but 
we would still struggle for the two or three months in the middle of the year. This is a real problem, it's a 
more difficult problem in Victoria and it's a more difficult problem again in Tasmania. And really that is why 
the future, if we are thinking about the whole country and optimizing needs to look like this as much solar as 
you can in your local area, but we must connect to each other and we must connect to offshore wind, to 
hydro electricity, to wind and the solar farms. Because while we may have a couple of cloudy days in New 
South Wales, we can lean on south of Australia when their wind is blowing and their sun is shining and we 
have enormous network benefits and make all of Australia more resilient and more robust. The more broadly 
the geographic area from which we draw our renewables. 

Saul Griffith: 

The balance ultimately is going to be that resiliency versus the lowest cost most locally produced electricity 
we can imagine. And to be a little bit cheeky, we've been struggling as an environmentalist movement for so 
many years to imagine trying to get to 80 or 90 or 100 that we've never really thought about. Well, why don't 
we just have 200 or more? And if you think about what I said about that rooftop solar that costs five or six 
cents a kilowatt-hour, if I had 25 or 50% more capacity, it's only another two or three or four cents. That's 
going to be cheaper than the batteries and cheaper than bringing it from the grid. This is what I'm thinking 
of calling the abundance agenda, this problem is easier to solve, it's easier to have a robust Australia if we 
think a little bit more about abundance and not just trying to squeak over the line to 100. 

Saul Griffith: 

Okay. Now, quickly to talk about the unbelievable effects this could for economic renewable and 
communities. Where is the technology going? Over here on the left, these are the costs today relative to the 
incumbent technology. You can see an electric vehicle, that purple line that cost 170% today of the equivalent 
petrol powered vehicle. This is comparing a Hyundai Kona electric to a Hyundai Kona petrol. But you can see, 
and most organizations agree 2024 or 2025, the cost of the electric vehicle will be the same in the showroom 
as the petrol vehicle. That's because this blue line is happening. Batteries are falling at an unbelievable rate 
year on year five to 10% cost reductions in battery packs. 

Saul Griffith: 

Heat pumps are improving a little bit on that red line. Yellow is staying, the solar, which is the technology 
gains are being offset by us winding down the rebates but it's roughly staying the same. But you can use 
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these costs as a model for what economically will happen on your community. What do we do today? 
Honestly, the numbers are not going to be very difficult for any of the people watching this in their household. 
Today, here's your household, you spend $4,872 a year. You send $1000 a year. Out of your zip code, creates 
very few jobs purchasing electricity from the grid. We spend three and a half thousand dollars a year per 
household that leaves your postcode immediately with maybe, creating one job at the local service station, 
not a very rewarding job. And ultimately, we're sending this money to despots in Venezuela and Saudi Arabia 
and Russia and it's not a great idea. 

Saul Griffith: 

In where we are, there's still some natural gas connected to the homes and that money again, leaves the 
community without creating very many jobs and costing the community about or well, $334 per household 
for the natural gas connections. We do have solar, it's about 27% per households. And that, we are spending 
capex that goes to being financed or well goes to companies that make the solar. $41 of it is in finance, the 
companies that provide the finance for it. But $20 of it is labor that happens internal. It creates a job installing 
solar in our community, and we save a few dollars because that electricity is cheaper and we get some 
savings. But what happens as we look, well, looking at the community level, those numbers add up to about 
six million dollars we spend in Austinmer per year, that leaves the community and a bit close to $25 million 
that leaves our local government area, post code 2515. What could we do tomorrow? And how does this 
speak to the political opportunity, the economic opportunity and opportunity for a community renewal in 
Australia? 

Saul Griffith: 

If we stop using coal and we use wind and solar, this electricity out here on the grid is actually getting cheaper 
because they're now cheaper sources. We stop sending, we electrify all the vehicles so we stop spending that 
money for oil. We electrify all the heating systems. You can see the cooking and the heating systems, we stop 
buying that natural gas. To do that, we'll need to be financing. In 2025, these are the estimates based on 
those cost reductions, about $2,000 in capital equipment expenditures per year and about $600 in finance. 
But critically, we are creating $400 in labor and the local community and we're saving four and a half 
thousand dollars on our total cost of energy bills. This nets out after financing that we're saving about $1,200 
per household per year in 2025. And every household has got $1,600 that they're now spending in the local 
community, creating jobs, not sending overseas to Petro estates. 

Saul Griffith: 

2030 picture is even better. I'm just going to say the headline here. Saving about $5,000 per household pipe 
per year, creating about $5,600 in community spending, creating in all of those installation jobs, in the 
maintenance jobs and then ultimately, even better jobs because we have $5,000 in the released household 
spending, they will be spending that on the children for music lessons and in local cafes. And there'll be a lot 
of what they call induced jobs in the economy based around this spending. You literally run out of football 
fields and school classrooms and surf lifesaving clubs you can build when you think about it at the community 
level. For Austinmer, 1,000 households, they'll be saving close to five million dollars a year in the community, 
meaning three and a half million dollars not leaving the community every year to be spent on fossil fuels. 
Think about that three and a half million dollars in a town with 1,000 households every year. 

Saul Griffith: 

For the whole postcode, about 20 million dollars in community savings per year. Imagine one of your council 
areas with 20 million dollars or more savings at the community level per year by 2030, by not choosing 
electrification by not dramatically going down this path, we are in effect robbing our citizens from this 
windfall. That's the abundance agenda, it's electrifying everything, it's eliminating all of that climate 
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emissions, it's creating the jobs in our community, it's revitalizing our community economics and it's saving 
money for households and it is now technically possible and reasonably low risk. 

Saul Griffith: 

You can actually even now, put basically every city council in Australia should have a dashboard that looks 
like this that says, "This is our aspirations for rooftop solar, this is our aspirations for electric vehicles, here's 
our aspirations for kitchens and we should be monitoring our progress against this dashboard that gives us a 
small chance of staying under two degrees." Now, to just personalize this a little bit, I was going to have my 
assistant make really pretty graphs for all of you, for all of your suburbs today that look like the nice ones I 
have for Austinmer but he got COVID last night so he was written out. This is all I can do for you, which is to 
give you these teasers. You have much larger LGAs than 2515. Ku-ring-gai council, 44,000 households could 
be saving 235 million dollars per year in the community by 2030. 

Saul Griffith: 

Just imagine the community economic benefit of that. That's just Ku-ring-gai Council. Lane Cove, 12,000 
households, 65 million dollars a year. Mosman, 12,000 households, 62 million dollars a year. North Sydney, 
7,000 households, 37 million dollars a year. City of Ryde, 28,000 households, 150 million dollars a year. 
Willoughby Council, 6,000 households, 31 million dollars a year. It adds up to close to a billion dollars a year 
for the collection of councils in community savings. Think about how you could reinvest that in new 
pedestrian infrastructure but mass transit systems, schools, all of the things that actually matter to 
community a lot more than whether your car runs on petrol or electricity. But I think it's honestly, we've got 
to now talk tax, gross tax. We have to start doing this as communities in Australia. 

Barbara Albert: 

What an amazing compelling story that you've put to us here. Saul Just to recap the blueprint which you are 
laying out here in front of us for all to see is we have the power to change all our appliances and cars over to 
electric. Where we can, we put solar panels on our roof and where we can, we install batteries. We won't 
disconnect from the grid because we need the grid to supply the remainder of our electricity. But the 
electricity has to come from renewables, from all sorts of sources, such as solar, wind and hydro and offshore 
wind. And you lay out a really clear path for how the transition will happen and how much money each and 
everyone is going to save. And what a fantastic future we are creating by keeping money in our local 
communities and transitioning to a much clean environment, which is healthier for everyone. Thank you so 
much for laying out this blueprint for us. 

Saul Griffith: 

I really need to say one important thing and I can go a little longer for questions for the audience, but what I 
just showed you is technically possible, it's economically possible. But in Australia today, neither of our major 
political parties have the vision to lay that. They don't even dare do the analysis and we killed the public 
sector in the last 20 years. We don't even have the machinery and government to actually do this type of 
analysis, which is why it falls on actual citizens like me to do it voluntarily. This is not the state of play that it 
should be. We will not get this future because regulatory burden is artificially increasing the costs because 
guess who writes the regulations? It's the fossil fuel companies and it's the existing distribution and 
generation companies. 

Saul Griffith: 

They are preventing this future from happening. Whether it's through the energy policy or the AEMO or the 
AER, whether it's through building codes and local practices that are limiting the size of solar you're allowed 
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to put on your roof, et cetera, et cetera, et cetera, we will not get this future unless we create the political 
change that enables this future. 

Saul Griffith: 

I've left Australia when I was 19 and I didn't vote for anyone. This will be the first election I've ever had to 
vote in. And I'm horrified of my choices because neither party has the audacity to propose something that is 
so obviously in the best interest of the country. I think, I hope you all carry those thoughts into this election 
and you think about which candidates can at least get closest to here or be convinced of getting to a plan 
that looks not exactly like this, but at least something like this in this election cycle and following political 
cycle. If Australia doesn't do this project in the three years following this election, you can kiss two degrees 
goodbye. 

Barbara Albert: 

Absolutely spot on. And that's within everyone's power to choose the candidate they're voting for. Talking 
about enablement here, we're talking about voting, we're talking about governments. What would you have 
the federal government do? 

Saul Griffith: 

In the best of all cases, you would have the phase out for petrol and diesel vehicles. You could make some 
exceptions for particular trades or agriculture as necessary. We will be able to produce some biofuels to 
provide some of it. You would have phase out plans for natural gas. Now, the climate science says that the 
phase out year should be 2022, that's a little difficult. We need to figure out how to phase out non-electric 
vehicles, phase out non-natural gas or phase out natural gas appliances, phase out coal and natural gas 
delivering electricity to grid. 

Saul Griffith: 

And we need to have those be real targets real soon. I think we should be very generous with traditional 
communities that have provided secure power to Australia for a century. We should thank them and we 
should reassure them that it's not like we're going to shut down all the coal plants tomorrow and all the 
natural gas plants. It's going to be a one to two decade project. We are going to transition them. There will 
be an enormous number of jobs quite obviously in replacing them as I've just shown. Much larger proportion 
of those jobs will be within local communities, creating local community economic benefits. We need 
transition plans for those workers. 

Saul Griffith: 

We need to change the rules of the Australian energy regulators that, and pretty much in two numerous 
ways to list on this call, but one of them, the most basic is we need to have a policy that you might call grid 
neutrality. It shouldn't matter whether you're a householder in Lane Cove or a natural gas plant in Victoria, 
you should be allowed to generate and deliver as much electricity as you want to the grid. And we need to 
treat our rooftop and our community generation projects as national infrastructure and not prioritize dirty 
fossil over them and not limit the size of them and not limit how much energy can be stored behind your 
house and et cetera, et cetera, et cetera. We are enabling the incumbent to continue destroying our 
environment. It can't be said more bluntly by not leveling the playing field and enabling Australian households 
to participate. 

Saul Griffith: 

We should remove all subsidies from all of the fossil fuel industries which are substantial. The economics are 
already in for wind and solar and renewables and batteries but removing the subsidies should make that 
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happen faster. And then, perhaps most importantly of all, in a regulatory and policy sense, we need to 
address that question earlier. What do you do for renters? What do you do for the 20% or 30% of households 
that don't have their own mortgage? How do we bring everyone along? It should be self evident that you 
don't solve climate change if you only solve half of it. If only the 50% of wealthiest households can afford it, 
we don't get there. We need to think about how we're going to bring along whole communities. This gets to 
finance policy, this gets to credit ratings. It's going to be a credit rating problem for the lowest income 
households. 

Saul Griffith: 

They benefit the most from those savings. Saving $5,000 a year is enormously important to the average 
Australian household that's spending of 70 grand a year, less important to the average house in Mosman 
with an income north of a half a million dollars. If we don't wish for it to become, this type of national project 
to become a political wedge, we must be thinking about every single regulatory policy lever we can pull to 
bring everyone along. Otherwise, the very cynical, not exact, well, quite evil people in politics will exploit that 
cultural wedge and slow the project down. 

Barbara Albert: 

Absolutely spot on. That's on a federal level. Is there much difference on a state level? 

Saul Griffith: 

I covered, I just covered federal state and local politics. Federal government really can only spend money and 
the federal government part of the problem with Australian political systems is, federal government really 
only sees fossil fuels and energy systems as revenue. That's why they're protecting their revenue. That's why 
the state governments are actually doing far better. And if you looked at state government policy across 
Australia, if you took the best of what's happening in the ACT and the best of what's happening in New South 
Wales, and the best of what's happening in Victoria, you can roughly add up to a plan that looks like this. 
Maybe we need to bring the timelines forward a little bit, but we should be very proud of Australian State 
Governments at their levels of ambition when we compare them globally. Our states are more ambitious 
than the most ambitious American states, for example. 

Saul Griffith: 

That doesn't mean that they're as ambitious as they need to be. And then we also need to look at some 
historical mistakes. Australia in a fever dream that is neoliberal economics in the 1990s, 2000s gold coded 
the distribution grids and then sold them off to largely international interests. And now the distribution 
network, which hopefully I just showed you, is so critical to making all this work as the local distribution 
network. The owners of those are motivated to make you pay 16 or 17 cents a kilowatt-hour to share the 
solar energy generated on your roof with your neighbor for their car so that tomorrow, you can use their 
electricity to help you cook Christmas dinner. But that will kill the economics. 

Saul Griffith: 

We've made a mistake about the way we structured the Australian electricity industry in the last few decades 
and we need to think at state level, because Tasmania doesn't have this problem, Northern western Australia, 
Northern Queensland because they still own their distribution networks. New South Wales partially owns it. 
But we need to look at the state level about how those incentives are misaligned with the incentives of 
communities. At the local level, it comes down to zoning codes and building codes. We need to make sure 
we never build an inefficient building again, we need to change the Australian architectural vernacular 
around making our rooftops maximized for solar energy, we need to eliminate the soft costs that artificially 
increase the costs of installing these things. 
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Saul Griffith: 

Right now, we have safety codes around Hon batteries that mean you need to install giant ball arts in your 
garage that don't work for the economics of the project. We need to look at all of those local details, literally 
how we design and building codes at local levels and optimize that to try and make this project as favorable 
as we can for every community in Australia. 

Barbara Albert: 

Very good. We have a pretty good idea now of what we need to do but there are remaining questions and 
doubts that I would like to discuss with you in our few remaining minutes that we have in this webinar. Most 
people are thinking it's a viable plan. I know that I should replace my vehicle with an electric vehicle. At the 
moment, it's a cost question but you said it's coming down in price. If I have solar already might increase it, I 
might even get a battery. What about the batteries? Do you think that every household, this is one of the 
questions, do you think that every household needs to have a battery? Or could we have community 
batteries, which would enable renters for instance, also to participate in the sharing of stored renewable 
energy? 

Saul Griffith: 

I think we'd need to have a big conversation where all the batteries should be. Should they be out there on 
the grid? There are people who will try and put them out with the wind farm. Should they be on the local 
distribution network like a community battery? Should they be on the side of the house? Should they be in 
the vehicles? Should they be in the appliances? The reality is they should be in all of these places. If you had 
to choose maybe the two worst places to put them, it might be where we put them right now. We've put 
them on the side of the house where it really only helps the household and not the community. We've put 
them out on the grid where it really only helps the transmission company and the batteries don't get high 
utilization. Where we really, really, really need the batteries is in balancing the 24 hour, the minute to minute 
and the day to day variations under that zone substation that serves that one to 5,000 households. 

Saul Griffith: 

That's a very strong argument that the balance, the batteries should go everywhere. That more focus needs 
to be on the batteries that are community batteries that are on the distribution grid. We should also really 
remember that ultimately, what's going to matter the most. Again, remember when we add two electric 
vehicles to a household, we are going to nearly triple the amount of electricity they need. The batteries in 
those vehicles are going to be the biggest battery in Australia by far, like 100 snowy projects is going to be 
our electric vehicle batteries. Where we park the, I know these statistics are for the US, I suspect they're 
similar in Australia. Only 40% of American cars go to sleep at night within 20 feet of an electrical outlet. Are 
they all going to charge plugged into an outlet overnight? Probably not. That means we need community 
charging systems. 

Saul Griffith: 

If you look at the consumer behaviors around electric vehicles today, and I have a data set for 5,000 vehicles, 
five years long and looks where they all charge, the problem with electric vehicles right now is everyone 
treats them like a cell phone. You get home at the end of the day, you park it on your nightstand. You let it 
charge up and in the morning you take it away. In the future, the cheapest electricity is going to be at noon, 
not at midnight. We need to figure out social ways, technological ways, cultural ways to move. The most 
important thing for balancing all of these loads in every community in Australia is going to be where the cars 
are parked and what time of day they're charging. And that's a very, very critical question to make this all 
work out. 
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Barbara Albert: 

And then another question that people always have is the problem of, again, the waste that I mentioned 
earlier. What happens with all these solar panels we put on the roof? And then when we decommission them, 
they go to landfill and also they have to be produced, which causes emissions. What's your take on that? 
That's going to the question of life cycle emissions of solar panels and wind turbines for that matter. 

Saul Griffith: 

If I write a next book, which my wife is currently encouraging me not to do, it will be on this topic. But I have 
thought a lot about this topic. Look, my first job was in a steel mill. I know what making steel looks like. My 
second job was in an alumina smelter. I know what making alumina looks like. I have worked in the textile 
industry. I've worked in the storage industry. I have made physical things, real things my whole life. I 
understand, I've made wind turbines, I've made solar cells. I've made solar cells today. Actually, one of my 
employers made solar cells today. 

Saul Griffith: 

The emissions from production is a transient problem. In 20 years, when all of the energy is being provided 
by clean electricity, all of the energy for manufacturing and everything will be zero emission. It's only a short 
term problem, the emissions during production. You can however worry about, well, how long does it take 
to get the energy back? It takes about three months of operation for a solar cell to earn back the energy that 
manufactured it. It then lives on average, for another 20 years. The ratio of energy produced to ratio of 
energy to manufacture, it is big about 60 to one. There's arguments that it might be only 10 to one. Either 
way, that's much better than fossil fuels where currently in the world, where you have to use one unit of 
energy, fossil fuel energy to get every seven or eight units of fossil fuels. 

Saul Griffith: 

It's a much better thing. Wind turbines are similar. You get all of the energy of production out in about six 
months. They last for 30 years. You get it's very good. That embody the energy problem, I don't really see as 
a problem either. Then let's come to the third aspect of your question, which was the waste. Let's remember 
what you do today as an Australian, everyone on this phone call, whether they want to admit it or not. If we 
take our 123 million share of Australia's energy economy, we each are burning 6,000 kilograms of fossil fuels 
each year to enjoy our Australian lifestyle. This is not to include the many, many more kilograms that we ship 
off to Indians and Chinese and other people around the world to burn our coal so it's 6,000 kilograms each. 
We burn it and that 6,000 kilograms of fossil fuels becomes 20,000 kilograms, 20 times each per person, per 
year of carbon dioxide emissions that we don't recycle at all and we throw up into the atmosphere and that's 
what's causing the problem. 

Saul Griffith: 

Remember that 20,000 kilograms, 20 tons. I've just given you a hint. Solar cells last 20 years, wind turbines 
last 30 years, batteries actually last about 10 years. If I were to supply the average Australian the same 
lifestyle, it'll be about 40% of the energy that they currently use in fossil fuels but half of it just for arguments 
say, let's call half of it from wind energy, half of it from solar energy and because the sun doesn't shine all 
day and the wind doesn't blow all night, we'll need to store half of that energy in batteries. You will need 
round about 50 kilograms a year of wind turbine per person to be produced, about 50 kilograms per year, 
per person of solar and round about 50 kilograms a year, per person of batteries. The numbers just 
conveniently average to about that. 

Saul Griffith: 
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Wind turbines are made out of steel, copper, aluminum and fiberglass. They don't have to be made out of 
fiberglass and that one, we currently don't recycle very well. But steel, aluminum, copper are among the 
most recycled. They're greater than 80% of the metals that are recycled of all of the materials in the world. 
Solar cells are made out of Silicon and glass. Again, glass is one of the most recycled things in the world. And 
the batteries are so valuable and are also made out of metals that they are highly recyclable. Now, not all of 
these things are being recycled today but there's no technological barrier and we just need to align the 
economic incentives and they will be, and they very likely will be recycled at the rates that we recycle metals 
because they're all basically made out of metals and that'll be 80 to 90 because could be 80% to 90%. 

Saul Griffith: 

Now you think about 150 kilograms per year, per person, but 80% or 90% of it's going in circles. You might 
only need 20 kilograms of stuff per person per year to be living this lifestyle that we call the Australian dream. 
That 20 kilograms, just roughly doing the math is 1,000 times better than the 20,000 kilograms that we're 
doing in fossil fuels. It is not perfect. We are not doing it yet but this at least suggests a pathway where we 
can get to a truly circular economy if we are vigilant and we should be. But worrying about this problem and 
not doing it, is to perpetuate the thing that we know is killing us. 

Barbara Albert: 

Absolutely. And we're very close to the end of our webinar. But before we end our wonderful webinar, I 
would like to ask a question. Namely, after we've heard all these things on the blueprint and what we should 
be doing, what do you recommend immediate steps could be are taken by our listeners today based on our 
conversation? What three steps would you recommend? 

Saul Griffith: 

Three steps. It's great. Step one, start planning for your life, what you're going to do when your BMW dies, 
when your hot water heater dies, when you're new to do a new kitchen renovation and next time you're 
looking at your roof and make sure that you are planning your economic life around retiring those things as 
soon as possible with the clean electric solutions and by virtue of doing so, transforming the market because 
these markets are still getting up to scale and they will get cheaper as we get up to scale. In high income 
areas such as those represented by your councils, these are people who can afford to go first, in effect, 
helping to bring down the cost for everyone else. 

Saul Griffith: 

Remember what I said every time you look, maybe I didn't say this, but I'm going to. Every time you see 
someone driving a new Audi or see someone driving a new BMW, understand that they're f** your children 
over. Ask them why they don't buy an electric vehicle? Why they don't get heat pumps? And why they don't 
put larger solar on their roof and just drive a Hyundai instead. Because that's honestly morally and 
philosophically what's going on. Plan your own life and apply social pressure to those around you, step one. 

Saul Griffith: 

Step two, we can't be constrained by what is politically possible because what is politically possible has been 
this terrible slow boil that we've had for 30 years in climate. We must change the politics. Honestly, in driving 
around the country, which I've been doing for the last month, I have met with liberal politicians in South 
Australia and New South Wales that are ready to do this. I've met with labor politicians in Tasmania and 
Victoria that are ready to do this. And every independent I've met everywhere is ready to do this. But it hasn't 
made it to major party platform. And what I'm really saying is, our shot here is to change politics in Australia 
and probably your best thesis for this happening is a hung parliament, the balance of power with a bunch of 
very smart, mostly women independence who actually hold both parties to executing a plan. I really don't 
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see Australia, if we end up with a pure labor or a national parliament here doing anything nearly ambitious 
enough. Get out there immediately and change the politics of Australia. 

Saul Griffith: 

The third thing, which I think is maybe the most significant and the most internationally important. I work 
with governments. I work closely with US government. I work a little bit with the Australian government, 
they’re opaque. I work with European governments on what this needs to look like. It is obvious to me that 
everyone's just waiting for somebody else to point at and say, "Oh, what are they doing? Is that better than 
us?" And I see ambition beget more ambition. I have conviction that if Australia could show the world how 
to do this, electrify a community, it is technically possible to do it here. I think there's the social license to do 
it here and you could do it in 2023. That would bring forward the first real average community in the world 
to commit to doing this by seven years. Australia, by getting a pilot project up for 1000 households, that's a 
$20 million project. 

Saul Griffith: 

You could pass the pound at a dinner party in Mosman and raise the money to do it. You would be able to 
do the world's first absolutely true zero decarbonized community. None of this net zero bullshit, which is as 
Greta very honestly says, is the blah, blah blah or accounting tricks. We should be having one of our 
wealthiest communities doing this. We should show that we can also do this in a low income community and 
we should be running these pilots in Australia in 2023. And we should be telling the whole world, "Look, we 
just showed you that it's possible, stop with your weak excuses, this is the recipe." 

Barbara Albert: 

It is a fantastic recipe indeed. And I hope that everyone of us will really think about the three steps you've 
just mentioned because we can effect such big change rather than keeping going with our polluting ways. 
What an inspiring conversation this has been. Some people have mentioned that they would really like to 
help for instance, with helping you map the Austinmer story onto the other. Above 500 old shares that we 
have in Australia. How can people connect with you to find out more? Is there a way that people can help 
you? 

Saul Griffith: 

If anyone wants to help or volunteer or have some idea for how to help, please email me it's 
saul@rewiringaustralia.org. And I'll see if we can plug you in somehow to help. But really, we need 
communities to be doing it for themselves. I can write a vague program. I've been out there in Regional 
Australia and you know who's really doing this? It's the Country Women's Association, it's a strong 
community. Mostly, women community leaders now who don't have their ego tied up in the VA, who can 
smell new appliances and who are ready to save their children. And they're making cucumber sandwiches 
and making it happen. 

Saul Griffith: 

They're just like, "F** it, the men have failed, let's just do this." I actually am hoping that people don't rely 
on me, maybe they'll listen to this blueprint but we start making local community plans. All right, is the 
community battery going on the surf life saving club or is it going on the Polo? Are we going to put the 
community solar over the school or over the church? These are the community decisions we need to get to 
that level of granularity and we need to do it really quickly. 

Barbara Albert: 
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I am so honored that I was able to be the moderator of today's event. And to be able to interview you on this 
most important topic. This is all we have time for today. I would like to thank you so much for your time that 
you spent with us this evening, one and a half hours out of your busy schedule. We really appreciate it. And 
with that, I would like to hand over to Jordan to see whether he has any closing words for us. 

Jordan Moy: 

Thank you, Barbara. Yeah. Thank you for facilitating such a great discussion. A big thanks to you Saul for laying 
out a blueprint, really for us to electrify and reduce emissions. There is a lot behind it but I feel the message 
is also quite simple. Take the opportunities when you can. And each council will continue to push that 
electrification message. We'll be reaching out to everyone who's registered from their respective LGAs, 
keeping in touch and letting you know of future events as well. Big thank you to everyone who registered, 
participated in the chat. Great to see a lot of discussion, passionate people. Let's keep it going and thank you 
and have a good night. 

Barbara Albert: 

Saul Griffith, co-founder and chief scientist at Rewiring Australia and Rewiring America talking about the big 
switch to an all electric future. If you know another person who you think will enjoy this podcast, please let 
them know so that more people can hear about best practice stories of how organizations are moving to net 
zero emissions. Thanks for tuning in and I'll see you in the next episode. 

 

THE END 


