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INTRODUCTION

This document contains edited transcripts from seventeen interviews conducted with leading international
researchers, policy makers and activists working on climate change transition strategies. The interviews took
place between November 2011 and November 2012 as part of the Post Carbon Pathways project, an initiative
of the Melbourne Sustainable Society Institute, University of Melbourne.

The Post Carbon Pathways project has been informed by the view that while increased public acceptance of
the necessity of urgent climate change action is crucial, the transformational changes required to rapidly
reduce greenhouse gas emissions also depend on broad recognition that alternative, more desirable futures
and pathways are indeed possible.

The first phase of the project reviewed eighteen of the most innovative and ambitious large-scale post carbon
economy transition strategies, from both government and non-government sources.

The second phase of the project has focused on learning about the challenges involved in designing and
implementing large-scale post carbon economy transition strategies. This phase has included the interviews
published below with lead authors of many of the strategies reviewed along with a range of other leading
climate change and sustainability policy makers, researchers and activists.

The accompanying document, ‘Post Carbon Pathways: Towards a Just and Resilient Post Carbon Future’
provides an overview of key messages from analysis of these interviews.
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“WE'RE REALLY ON THE EDGE OF SOME FUNDAMENTAL
CHANGES™

AN INTERVIEW WITH LESTER BROWN, PRESIDENT, EARTH POLICY INSTITUTE

Date of interview: 31/07/2012
Interviewer: John Wiseman

John Wiseman: If you had just a few sentences to summarise the
key messages you most wanted to get across in writing Plan B and
World on the Edge, what would you say?

Lester Brown: The two biggest challenges that the world faces right now are the need to stabilise
the climate and to stabilise population. Neither of these are easy but we’re well on our way to
stabilising population. There are now 46 countries that have, essentially, zero population
growth. Japan has already stabilised its population. China’s going to be there in a matter of
years. So that’s a big chunk of the world. Western and Eastern Europe have already stabilised
their populations. North America is moving in the right direction. Latin America is doing
surprisingly well. Brazil’s population is projected to grow by only 12% between now and 2050,
which means they’re getting the brakes on pretty nicely too.

So the two big areas we have to concentrate on now are the Indian subcontinent, which has a
total of 1.6 billion people. That’s India, Bangladesh, Pakistan, Nepal and so forth, and Sub-
Saharan Africa. Those are the two big population growth areas. They are also the two areas
where most of the poverty is concentrated so we need to really concentrate on getting the brakes
on population growth in those two regions of the world. If we can do that, and it’s a combination
of making sure reproductive healthcare and family planning services are available but it’s also
education, making sure that children everywhere get at least an elementary school education,
girls as well as boys. Then, we can begin to bring the birth rate down in Sub-Saharan Africa and
the Indian subcontinent. Then, we’ll be on the way home.

JW: And in relation to climate?

LB: Climate is a much more difficult issue. In contrast to population where 46 countries have
already stabilised populations, there aren’t too many countries that have stabilised carbon
emissions yet so that’s really a global challenge for us.

The good news is that in the United States, carbon emissions are starting to drop and I think are
going to continue to drop very substantially during this decade. The two big sources of carbon
emissions in the US, as in most of the world, are coal and oil. We have, currently, 492 coal-fired
power plants in the United States. Of those, 109 are scheduled to close within, if not this year,
then next year or very soon.

We have a national campaign now that’s led by the Sierra Club called the Beyond Coal Campaign
and the goal is to close every coal-fired power plant in the United States. Sierra’s working with
many local groups, health groups, environmental groups, hundreds and hundreds of them
across the country to close these plants. Mayor Bloomberg of New York in July last year gave
the Sierra Club Beyond Coal Campaign $50 million. This is important, not just because it’s $50
million, although that, obviously, is important in and of itself, but it’s because Michael
Bloomberg, one of the most successful businessmen of his generation, is the one who’s fuelling
this effort. So I'm very optimistic on closing coal-fired power plants.
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JW

LB:

LB:

Now, with gasoline use, we have a number of trends coming together, some economic, some
social, some political. One is that the US automobile fleet has started to shrink. In 2008, it was
248 million. 20009, it dropped to 246 million, 2010, to 242 million. That’s the last year for
which we have complete data but I think it continued in 2011 and is going to continue in 2012.
So in the United States, the automobile fleet, which has been growing for a century, is now
starting to decline.

Beyond that, the fuel efficiency of cars is increasing very fast in the US and this is partly because
of the goals created by President Obama. When he was bailing out Detroit a couple of years ago,
he got some commitments from them and one was to double the fuel efficiency of new cars sold
by 2025 or, stated otherwise, new cars sold in this country in 2025 will use only half as much
gasoline as those sold in 2010. So in 15 years, we're cutting fuel use per car in half.

Beyond that, there’s now a cultural shift occurring in this country with young people. They are
not part of the car culture in the way that my generation was and we, particularly growing up in
a rural community, the car was how we socialised. When you’re 17 you've got a driver’s licence
and you’ve got a car, or a pick-up truck, something you could drive, and that’s how you got
around and got to see your friends in a rural community.

Today, we're a largely urban society and so young people aren’t part of the car culture in the way
that we were. There’s a real shift going on. They live in cities, most of them, and they use public
transportation, they use bicycles. The Bike-Share Program, if you look at the people on these
bikes, they’re between 20 and 40. They’re not between 60 and 80. It’s young people who are
really taking to bikes and seeing them as their transport mode. So the combination of bikes and
public transportation is where young people are today.

Two generations ago, the dream was to have a house in the suburbs and a car and so forth. That
dream doesn’t exist anymore for young people. They’re not going to the suburbs. They don’t
really want anything to do with the suburbs. They want to live in town.

You’ve described some extremely optimistic indicators around energy efficiency
and the shift from fossil fuels to renewable energy. How would you describe the
one or two biggest roadblocks in relation to solving the climate challenge?

It would be the vested interests of big oil, and big coal and the influence they have, particularly
in the Republican Party. They put a lot of money in political campaigns and now there are no
limits on what they can put in so they’re just buying everything in sight.

Nonetheless, the trends are pretty clear and the gains in fuel efficiency, the cultural shift in
young people regarding cars, is happening and it’s very difficult for them to alter that. I saw an
article about NASCAR recently — car racing — and they’ve suddenly begun to panic because
young people aren’t going to the races and so they're seeing a shrinking audience. It’s an
interesting question because I don’t think NASCAR'’s going to last forever. Years, maybe, but
not forever because the idea of having a powerful car with a lot of horsepower under the hood,
it’s just not where young people are today. These cultural shifts are more difficult to measure,
usually, than economic shifts and they’re more difficult to anticipate, but we’re clearly seeing a
cultural shift and young people in this country, most of them, are not part of the car culture.

So do you feel, therefore, that the cultural shifts that you’ve talked about are
sufficient to overcome the vested interest roadblocks that you’ve mentioned?

They are. The automobile industry does things behind the scenes to prevent heavy investment
in public transportation. They insist that we need to repair the roads and not build new transit
facilities, so they’re behind the scenes and doing things but the tide is pretty strong and it’s
clear.

Which leads me to a question about urgency. Many people will say that, yes, there
are many good things happening in relation to energy efficiency and renewable
energy, but we also know how quickly greenhouse gas emissions are rising and
what the science tells us about the global temperature changes locked in and so on.
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LB:

LB:

LB:

When people say to you, “that’s all good ...but it’s too late” what do you say to
them?

When we use the term “Is it too late,” we have to say, “Is it too late for what?” Is it too late to
prevent climate change from spiralling out of control? I don’t think anyone knows. We have to
hope it’s not and then act accordingly with the urgency that that implies.

We're seeing evidence now, almost every day, that the climate system is changing and this is
obviously affecting the food prospects because agriculture, as it exists today, evolved over an
11,000-year period of rather remarkable climate stability. I mean, there were a few blips here
and there and a mini ice age in the 13t century, but basically 11,000 years of pretty stable
climate. So agriculture systems are designed to maximise production with that climate system
but that is now changing so with each passing year, the climate system and the agricultural
system are more and more out of sync with each other and that is a very difficult thing to analyse
and anticipate.

We know it’s happening. It’s inevitable and the question is can we get carbon emissions coming
down soon enough to avert the worst consequences of climate change? We’re not going to avert
all of them. We're already experiencing them. The question is: can we keep climate change
from spiralling out of control? I don’t know the answer to that question but we certainly have to
try.

Returning to the point you’ve made about energy efficiency and the transition
from fossil fuels to renewables, how much do you also think that the third element
in that transition that needs to change is a reduction in the aggregate growth of the
consumption of goods and services? How important is that in the mix?

Well, another interesting thing about the cultural shift is that the idea of acquiring property —
starting with a small house and getting a bigger one and so forth — that acquisition of material
things doesn’t exist with young people in the way it did with an earlier generation; the
generations that were shaped by the Depression and World War Two, for example.

There was a period when growth was everything and more material possessions was everything
but I think we’re beginning to leave that behind now. Values and attitudes are changing. The
acquisition of material wealth is not something that looms very high in the minds of young
people today. They don’t want to be bothered with it.

How much of that is true, do you think, outside of the developed world — in China,
Korea and India, where there is still considerable poverty and — many people
would say — considerable need to expand material consumption?

Well, the interesting question is what these countries are facing. I mean, their desire is to be like
us and so they’re trying to adopt a 20t century economic model in the 215t century. Now, what if
we sat back and said, “If you were designing an economy for the world today or some
component like a transport system, if you were designing that for the 215 century, what would it
look like and how would it be different from the one we’ve inherited from the 20t century?” The
answer is it would be very different. If you were developing a new economy today, you’d have to
take into account land scarcity, water scarcity, carbon emissions, a whole series of things that
were not of particular importance in decades past but now they are.

So the question is how fast that re-thinking will come. I remember doing a seminar for graduate
students at Tsinghua University which is sometimes referred to as the MIT of China. It’s located
in Beijing, and we were talking about cars and the future and I said, “Well, you know, you’re not
going to be able to do what we did.” One student said, “But that’s our dream. That’s what we
want, we want to do that,” and I said, “You know, in the United States, we have three cars for
every four people. If you get three cars for every four people in China, you will have nine
hundred million cars. If you get all the cars in the world today squeezed into one country, one
third of one country because two thirds of China is uninhabitable,” I said, “that will not be a
dream. That will be a nightmare.”
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LB:

LB:

These are engineers, they should be thinking about how you design a transportation system for
the 215t century, not how do you copy one that evolved during the 20t century. Forget the
imitation. Be original. Be yourselves. Ask the relevant questions for today. Don’t ask how
could we do what they did in the last century. That’s not where you want to be.

: 'm interested in your views about theories of change — how change happens. Can

you talk a bit more about your view about the importance of cultural and social
change as opposed to the importance of technological innovation?

Well, Malcolm Gladwell pioneered the concept of social tipping points, of political tipping
points, and the interesting thing about tipping points is almost by definition, they’re difficult to
anticipate, at least to anticipate accurately. Sometimes we don’t even see them coming. I mean,
who saw the Berlin Wall coming down, you know, until it actually went down or I look at the
Arab Spring of 2010 and it changed the government in almost every country in a large part of
the Arab world and it happened in sort of several countries simultaneously.

These weren’t sort of random events. They’d reached a kind of tipping point suddenly. Things
began to change. Partly it’s political, part of it is demographic; a lot of young people in the 15 to
30 age group. It’s technological; they have the internet now so they can organise, they can
exchange information. It changes the whole ballgame. It’s not just a few adjustments here and
there. It really fundamentally changes things.

We have an effort in Italy right now, led by a comedian, Beppe Grillo, to challenge the existing
political structures, not of any particular party, just the traditional political structures, and
they’ve begun running candidates for office just a week ago, two weeks ago. A 31-year old was
elected Mayor of Palma, for example. They're running candidates for all the local elections and
everything. I mean, it’s amazing to see it happen and we’re going to see more of that.

We’re really on the edge of some fundamental changes that we can’t anticipate associated with
the internet and information moving on the internet. It will override some of the traditional
constraints of the systems but in ways that we cannot now easily imagine.

: So, given that, I’d like to ask you to put on your most optimistic hat and imagine we

are sitting here in 2030 and we are discussing a world in which a really serious
shift has begun towards the kind of changes that would have a real chance of
preventing runaway climate change. Bearing in mind your point about how
unpredictable the future can be, can you tell me how that change has occurred?

Most of us don’t like to change. I don’t like to change and I'll go to great lengths to avoid
changing sometimes but you reach these tipping points and then everything changes.

The United States before World War Two, if you’d conducted a poll on December 6t 1941, the
day before the Japanese attacked Pearl Harbour, and said, you know, “Should we go to war?”
probably 90% would have said, “No, we don’t want to get involved in another world war.” If
you’d conducted that poll on Monday, December 8t probably 90% would have said, “Yes, we've
got to go,” and so it was just one event, that surprise attack. It was very successful from a
military point of view on Pearl Harbour. I mean, the Japanese sunk half our Pacific fleet there
in just one fell sweep but everything changed and we mobilised, we totally restructured the US
industrial economy, not in decades, not in years but in a matter of months. Part of the key to
that was banning the sale of automobiles.

President Roosevelt, early 1942, I think it was April 1%, and it wasn’t an April Fool’s joke, he
said, “We ought to ban the sale of automobiles in the United States.” Then the car companies
realised that they weren’t going to be making cars for a long time; they were going to be making
tanks and planes. It created an extraordinary military machine and turned the tide in the
process.

So it’s these tipping points that are difficult to anticipate but I think within the next five years,
we’re going to be surprised at how fast things have changed and how fast we have changed,
whether it’s in response to climate change and recognising the need to stabilise climate. I mean,
up until now, climate change has mostly been someone else. You know, we see it on TV. It’s a
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flood or a heatwave in Moscow. But suddenly this past summer was sort of like that in this
country. We started with a drought and then the wildfires in Texas and then flooding in the
Mississippi and then Hurricane Irene and so forth; the tornado in Tuscaloosa and then in
Joplin. I mean, it largely destroyed two middle-sized towns. I realised that the news channels
were becoming weather channels. I'd set aside on a Saturday afternoon, 1.30 to 3.00, to watch
the world track and field championships in Korea on NBC. This was on a Saturday. I turned on
NBC channel at 1.30 and I didn't get the track and field championships. I got Hurricane Irene.
This is a major news network that had gone into around-the-clock coverage of the hurricane. It
was a huge hurricane and it affected a lot of people on the East Coast. That, I think, is a sign of
the times when news channels become weather channels and if you look at channels now and
think about it, they spend a lot more time on weather than they used to and people are
interested in it. They’re concerned about that.

JW: Although the challenge then becomes how to join the dots between the weather
and climate. Do you think people are starting to join those dots?

LB: They are. I liken it to recognising the link between smoking and health 20 years ago and the
tobacco company CEOs are under oath saying, “There’s no proof of a link between smoking and
health,” and get away with it. Then, within a year or two, everything had changed and they
couldn't say anything because no one would listen to them and no elected member of Congress
would be seen in public with a tobacco company CEO. It just changed that fast. The Tobacco
Institute used to be here in town, staffed by 300 people. Totally dismantled; forced to dismantle
by NGOs and public opinion. I mean, it was amazing to see it happen. It happened very quickly,
it had reached the tipping point and suddenly it was an entirely new ball game.

JW: Bearing in mind everything you’ve said about tipping points and given that at the
end of the day tipping points are, by definition, to some extent, unpredictable,
what’s your view about the highest priorities for action by people who would like
to ensure, that when the tipping points occur, that responses can be as effective as
possible? What are the most important things to be doing at the moment?

LB: The question I get most often as I travel around the world is, people ask me, “What can I do,
what can I do?” and I think they expect me to say, “Recycle your newspapers, change your light
bulbs,” and so on. Those lifestyle changes are important but we now have to change the system
and that means becoming politically active, not for one party or another but to support the
Beyond Coal campaign, for example. And be prepared to write letters to your Congressman to
lobby, to demonstrate, you know, in front of a coal-fired power plant if necessary or in front of a
utilities office. It can embarrass companies. There are banks in New York, investment banks,
that if you threaten them with a demonstration, they’ll almost certainly think twice about going
ahead on something because whether it’s Goldman Sachs or Bank of America or whoever, they
don’t want their image smirched.

Having demonstrations and people with signs walking around creates that image that
something is wrong and for people to start thinking something is wrong with a bank is not
healthy for the bank. So we see environmental groups getting investment banks to agree not to
invest in coal or any company that supports the development of coal. These things can become
important and the coal-mining companies can’t raise capital as easily as they used to. No one
wants to be associated with it. So those are the kinds of things that have happened and they
happen quickly and they can have extraordinary consequences.

My bottom line feeling is things are going to change much faster than we realise and I think that
change is probably more evident here in the United States right now where carbon emissions are
dropping very fast as coal-fired power plants are closed and as gasoline use drops. Another
interesting linkage between the two...42% of the diesel fuel used in the freight sector, rail freight
sector, is used to move coal. If we’re not moving coal anymore, suddenly the demand for diesel
is going to drop markedly.

JW: I'm very interested in what you’ve been saying about the United States because,
certainly in the Australian media and to some extent in Europe, the story is
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sometimes told that, “Well, look, you’ve got a congress that’s controlled by very
conservative forces, Tea Party Republicans and so on. There’s no sign of ‘cap and
trade’ coming back...the United States is not in a leadership position.” You’re
telling, to some extent, a different story there, at least about the level of cultural
change and, indeed, the harder indicators of shifts in energy usage and so on.

Yeah, and the interesting thing is it’s happening because of a mix of things. If I were to pick the
two most important things underway right now, one would be reducing gasoline use by cars, of
new cars sold, by half, between 2010 and 2025. That’s the US government-designed policy. The
other is the Sierra Club’s Beyond Coal campaign, closing coal-fired power plants. Now, there’s
some overlap because EPA issues, restrictions on mercury emissions from coal plants, what-
have-you, that makes it more difficult for them to stay in business. So we have two major
initiatives, one primarily government, the other primarily in the NGO sector.

If you had a minute or two with the world’s key decision-makers and you had two
or three sentences in which you really wanted to convey very sharply, the most
important priorities in relation to climate and ecological challenges, what would
you say to them in two or three sentences?

I'd say the biggest challenge we face is stabilising climate and that means closing coal-fired
power plants, replacing the coal with wind and solar and geothermal energy. The second big
challenge we face is stabilising population and that’s a challenge that’s really concentrated in the
Indian sub-continent and Sub-Saharan Africa and what we need to do there is to eradicate
poverty, which we have the resources to do now. Eradicate poverty and make sure that women
everywhere have access to reproductive healthcare and family planning services.

JW: Thank you very much.
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FROM DESPAIR TO HOPE.. EDUCATE! EDUCATE! EDUCATE!

AN INTERVIEW WITH JENNY CLAD, FORMER EXECUTIVE DIRECTOR OF THE CLIMATE
PROJECT

Date of interview: 29/11/2011
Interviewer: John Wiseman

John Wiseman: Can you describe your role in developing and
implementing Al Gore’s The Climate Project and talk about what
have been the most important legacies and impacts of that work?

Jenny Clad: I was there the morning after the release of the film An Inconvenient Truth when Al
Gore was asked on a morning television show, ‘What next? What is he going to do next?’ And he
just said ‘I'm going to train a thousand people’. There was nothing set up to do that of course.
So I agreed to get it started. It was really just an idea, a concept. And we had two and a half
months to pull off the first training. We had no idea what the material would be, other than his
slide show, how long it would be, what kind of people we would want to invite or select to come.
Anyway, the whole thing fell together very quickly. We’ve likened it to running the fifty-yard
dash while you’re putting on your shoes, because that’s how it felt.

It was a classic start-up. Obviously it was very heady, mistakes were made and a lot of successes.
My role was Executive Director. We had 10,000 applications for the first training — that was all
word-of-mouth, we had nothing except a makeshift website which had an application form on it.
We were overwhelmed by the response that we got. The first training was only 50 people so from
there we learned a lot and went on fast forward to something like 17 trainings, in 9 countries.
We have branches now, more than 4,000 people have been trained.

My role was in starting it, growing it and running it. It had a small staff initially. We had some
seed money from Al Gore from the royalties of one of his books, which got us going and the rest
of it was fundraising by me or by people who volunteered.

The training itself involved Al Gore spending an entire day with a selected group working
through the slide show that formed the movie An Inconvenient Truth. Something like 400
slides. He is an exacting man and had been working on it for many, many years, agonising over
each slide. It was obviously effective in its story telling capabilities.

The groups were selected based on diversity — in all ways: geographic, age groups, sector,
background, and level of expertise. Initially it was only the US, but very quickly I realised, why
keep it to the US? Others from outside the country wanted to come, so some of them were
allowed to come to the US to take the training. But as opportunities arose we started having
trainings in other countries. The idea was for trained presenters to go back to their communities
and find groups of their own to be able to give the training to that they had learned in the
intensive two and a half days, and educate and engage their peers.

One of the good things about the intensive training was that you formed a lot of networks and a
sort of sense of community started to develop very early there. I found what really kept them
going, was the fact that they had committed time and money to be trained. We gave the course
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for free, the materials for free. Entertainment, which was a big part of it, letting your hair down,
getting to know other people in a relaxed setting and food was free. In return we asked them for
a commitment of a minimum of ten presentations, within a one-year period. Now obviously
there is no enforcement mechanism on that. But it was moral and for the most part, most people
did fulfil their commitments of at least ten. Some people are still doing it now, two hundred
presentations later. So there was a full spectrum of commitment there. But there was a sense
that they belonged somewhere.

I find that in a grassroots organisation the people are there because they have a common
purpose. The role of The Climate Project was to keep that community fed, supported, listened
to, and to keep the energy going that way. We kept this community alive online, by having real
life meet ups and reunions, and by having continuing education opportunities for them.

How defined was the target audience for the project and for the messaging? Was
that largely up to the presenters to talk to whoever they felt they could reach? Or
was there more of a specific targeting of who they would talk to?

The goal was not to be too controlling about the target. One of the very important factors in the
success of this was the selection process. And we learned very quickly to push the comfort zone
as much as possible. If you get yoga teachers training other greenies, then you’re not going to
move that ball uphill very quickly. So we did reach for people who tended to be more sceptical in
their political leanings — people who wanted to be convinced but were leaning towards being
sceptical.

We would ask them, ‘what audiences would you assume you are going to give these
presentations to? What is your network? How wide is it? Once you run out of friends or peers,
within your world, how would you then think about extending it?’ So that was part of the
selection criteria — the fact that they were able to be self-starters and put together their own
presentations and were inventive enough and creative enough to figure out how to keep going.
And I think the fact that it’s a peer-to-peer model has worked really well, because as we know
peers are more willing to listen to and buy into what their peers tell them is a fact than if some
expert is preaching to them.

The Australian Conservation Foundation, which was the host of The Climate Project Australia
put together, a couple of years ago, a great film called Telling the Truth in which they picked a
cross section of seven people who were trained as The Climate Project presenters.

The one that stands out to me most of all was a 28 year old hulky, good looking rugby player
who was giving a presentation to his fellow rugby team in the dressing room and all these guys
are sitting there in rapt attention and the interviewer asked a couple of people their impression
after the presentation was over and the consensus was, ‘well if John here says it’s a problem, it
must be a problem’ and therein lies the power of peer-to-peer.

Have there been any formal or informal evaluations or analysis of impact? Is there
either a formal or informal sense of how many people were reached?

We had a study completed at the beginning of 2009. Basically, it showed about 8 million people
have seen a presentation. It’s more than that now, but that was the last official survey that I
know of. I know here in Australia it’s at least 1 in 60. And then the questions were: what did
those people who were in the audience go out to do? And there is a whole breakdown on that
too.

One of the shortcomings of the project was that there really wasn’t a lot of thought given to what
does the audience take away from it? Other than the knowledge or the ‘Ten things you can do to
green your life’. How about giving them some jobs? Or some options? We did that ad hoc but it
was not as effective as it could have been. I would have liked to have seen it evolve into more of a
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‘train the trainer’ situation. One of the issues was the need to retain control over the original
material given it was the intellectual property of Al Gore.

: What was the link between Our Choice and The Climate Project?

The intention was to have Our Choice published quite a lot earlier than it actually was. Once the
presenters got confident and under way and the machine of The Climate Project started to roll
there was a constant clamouring for it: “We need solutions, we need solutions. We are now at
the point where we get 10 minutes in to the presentation and our audience say ‘We know all
that! What can we do?” And we were waiting for this book and unfortunately not able to provide
anything other than general solutions because we kept waiting for that. When it did come out
eventually Al Gore integrated some of those solutions into his updated training material so that
the original slide show evolved over time. Also, when we do training in China obviously the
Americanisation is taken out of it and it’s regionalised.

: On that experience of running the project in other cultures, was China the most

challenging?

The hardest thing about China was doing it right and getting government approval and making
sure we were going through the right portals to not have it marginalised. In order to do that I
worked with a fantastic group called the China-US Sustainable Development Center based out
of Portland, Oregon. So we were introduced to the right ministry, which turned out to be the
Ministry of Science and Technology known as MOST, and they have a training appendage to
that called ‘Agenda 21’ and we worked through that.

I would say, and much to our incredulity, it’s universal! I mean people in China were enraptured
by it; people in India, Spain, UK, Indonesia, you name it... everybody... it’s a universal story, it’s
our planet. Some of the images were geared towards their cultural or geographic references —
obviously the American flag and the slide about the revolutionary war wouldn’t resonate all that
well in Beijing, but Mr. Gore was careful to substitute a lot of that. But it had universal appeal.

What’s your view as to the impact and the effectiveness of the Our Choice book and
the film as a solutions package and the impact of both on the general public — and
also on key decision makers?

On the general public initially, I can honestly say I think it had a huge impact. The movie’s been
seen by more people than have seen a presentation and of course it’s a drop in the bucket,
whether its 50 million people... whether it’s 20 million people, but I think the timing of it was
brilliant. In the United States that’s the first time people were actually listening to the possibility
that there may be something in this talk about global warming, climate change. The movie and
the slide show in tandem with the work of The Climate Project presenters resonates really
strongly with people, it doesn’t talk down to the public. It assumes a level of intelligence but it’s
also very easy to digest and to get your head around. It’s the right pace — there’s despair...there’s
hope.

Fear budget... hope budget...

Exactly and I think the pace of it is a work of art. Between what Al did and what David
Guggenheim did to turn it into a watchable film that people took their parents to or took their
kids to, is genius! The Academy Award people thought so too and obviously he got another nod
of approval from the Nobel Peace Prize Committee. The scientists and others were beating their
head against a wall, trying desperately to get people to listen. And he put a voice to that — a
picture, a story — and people started to listen. Mid-2006 is when people started to prick up their
ears and say ‘stop making fun of it’. Just a few years before Bush won, deriding Al Gore being
‘Ozone Man’ as a big joke, and suddenly a few years later there he is, winning international
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prizes all over the place. He just found the right pitch. So it was a tipping point in terms of
public awareness and I think that’s what it set out to do.

What is your assessment of the impact of this work on people in positions of
power?

Well, it’s easy to be despairing about that because you know in the United States it came to
absolute nought, on a federal level. Maybe if they had gone for it in 2007 or early-2008, we may
have had a different result but with the global economic crisis which has been felt very keenly in
the United States, people’s minds and efforts turned to survival and paying the mortgage or
figuring out where they’re going to live if they lose their house and their jobs. It went off the
radar. There are still a lot of people talking about it but it was no longer a priority issue and
remains that way in the United States. So you could say it had very little effect on them, at least
in terms of positive legislation.

But, having said that I don’t think it’s going to go away. I don’t think people make fun of it any
more, even in the United States which is a lot less aware ...you hear about it a great deal less in
the United States than you do here in Australia. Whenever there’s an extreme weather event
there is speculation — ‘is this climate change? Is this climate change?’ It’s given legitimacy now.
On local levels I think it has had an impact. I do believe in the power of grassroots. Legislators
want to stay elected and they’re going to listen to the electorate. When the clamour is loud
enough, about whatever the issue is and in this case it’s “climate change — do something! ...We
are worried about this.” Then, politicians start listening. They’re in the business to want to get
elected so basically until they hear that clamour loud enough to feel threatened in their jobs I
don’t think they’re going to change...

What do you feel are the greatest barriers to significant action, particularly in the
United States and what needs to be done to begin to overcome that?

Well... a very simplistic answer to a very complicated question. I think its vested interests of the
fossil fuel industries, oil and coal. There is a lot to be lost by phasing them out and they make an
awful lot of money so they make a formidable adversary in terms of their ability to buy eyes and
ears and the media. And so as long as they continue this campaign, I don’t believe that the
climate change, green movement, or however you would like to characterise the other side can
compete... not in the media. They also have a lot a lot of lobbying influence with politicians. The
other big obstacle is that in the United States we’re still putting both sides of the issue on climate
change on a split screen on a television interview saying ‘here to represent pro-climate change
action is so-and-so. And here is the denier on the other side’ as if it’s 50/50!

Which we don’t do on the question of a flat earth.....

The flat earth example is fantastic. The other example is the anti-smoking campaign. It took 20,
25 years for that to turn around for the phony science and the fake scientists and doctors to be
discredited. How does that happen? This is what we’re all looking at. How do you reach the
point where the media should be ashamed of itself for putting a flat earth guy against somebody
who believes the earth is round? So until people are either more informed to realise that that’s
just hogwash, or until the media itself becomes a little more knowledgeable itself and the same
goes for politicians. You hear politicians saying things that are just ridiculously untrue! And
they’re just parroting what right wing commentators are hearing from the information they’re
being fed by fake scientists.

It comes down to education, which is what The Climate Project was all about, educate, educate,
educate. To the point where people can no longer, with a straight face say, “maybe there’s this
other side. Maybe these deniers have a point”. But they're still doing that far too much. It’s a
little discouraging...it’s a lot discouraging.
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Can I ask you to put on your optimistic hat? Thinking about the world in 2030 —
over the next 20 years — in which the journey to a post carbon future has well and
truly begun, what would that look like in the United States? What would the US
economy and society look like that is different to today? And what were the key
actions that got us there?

A lot of it depends on what the US economy is going to be like 20 years from now, what the US
position in the world, as a world leader, will look like. At the moment there seems to be a fear,
almost a terror that they’re losing their number one position in the world, and some of these
fears may be grounded. But nonetheless it’s not going to disappear as a powerhouse altogether.

My hope is that we’re heading towards tipping it the other way so that it’s no longer equal
validity, the pro and the con side. Little by little, every year, the evidence, the talk the increased
education of the public, of the politicians, the work from businesses who are feeling corporate
responsibility, who are looking to the bottom line profit of the next quarter, but also looking for
ways to do that in a more socially responsible and sustainable way. All of this inch-by-inch is
going to have the effect of making the deniers and those who profess to do nothing and put more
money into drilling oil, digging out coal, more and more marginalised.

So I would hope that, gradually, in 20 years we are going to be moving much more towards
renewable energies. We've got it. It’s doable. We’ve dropped the ball. But just because we did not
start it as early as we should have or put as much resources into it in the United States as we
should have 10-15 years ago. We're still here now. And 10-15 years from now we’ll be there. So I
would say we’ve got to start step-by-step. It’s the only way I can keep up any hope that you just
think: ‘OK, tomorrow what do we do?’ And the day after ‘what do we do?’ Don’t think about 20
years from now. Because if we did a lot of us would just throw up our hands and say ‘it’s a waste
of time!’ I think you just keep your feet to the fire, you just keep plodding along, we keep doing
what we’re doing, doing what you're doing John, finding ways to do it, getting to people one-by-
one.

You know the Australian independent MP Tony Windsor, his mind was changed by one of The
Climate Project Australia presenters. She was tenacious, she got to him, she gave him the
presentation, she drilled and thumped the table until he rolled over and said ‘OK, I'm a believer’
and he was willing to risk his political future, and put everything on the line because of
something he believed in. Now we need some more courageous politicians.

There always have been people who have been prepared to take a stand on
tobacco, or apartheid, or the Berlin Wall. There’s a range of examples where
people in high places, have been prepared to stand out from the crowd. I’'m really
interested in why that happens. Do you have any views on that?

I have some experience of it with all of the people that were trained in The Climate Project. One
of our trainings was a faith training and by definition in the US they tend to be more Republican
and yet there’s one thing that everybody had in common which was that they wanted to look at
what’s in this problem, because they believe that man has a stewardship of God’s planet — that
it’s our responsibility to look after this planet. So a lot of them were prepared, with an open
mind, to listen. I've seen many ‘Tony Windsors” who went from being a complete sceptic and
making fun of it, to a complete believer. I've seen that transition happen. How does it happen?
It’s obviously to some extent individual make-up: how deeply do they think? How much do they
actually study? You say they have the information...how many of them read it with an open
mind? How many of them have the sceptics on one page and the proponents on the other and
they say ‘these don’t add up, but I'd prefer to believe this because it’s too scary to believe what
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the scientists/alarmists are telling us. Denial is not just being stubborn. I don’t think many
people want to believe it, do you? I'd much rather put my little head in the sand!

Basically I think the person has personal courage to put their own career, their own credibility
on the line...that person has actually been educated...taken the time to have an open mind and
receive the education, and process it, accept it, believe it, and then on top of that to have the
courage to believe it. Because that takes courage too, because it’s a lot of fear. As you mentioned
before ‘the hope-budget, the fear-budget’, that is something we have to negotiate, those of us
who are trying to work in climate change education, all the time because there is a burn-out,
there is a turn-off rate that you wouldn’t believe. Even among people who know it. They say ‘I
know it but I've got a baby now, I have to pay the mortgage, I'm not going to think about this
anymore.’ So again its two steps forward, one step back.

JW: And there’s the step from ‘yeah I get it’ to ‘yeah I’m going to act on it’...

JC: And is that enough? Yes I'm recycling, yes I'm carpooling, yes turn the tap off when I brush my
teeth etcetera. All these personal things. But, is that enough?

JW: So the next step...to give one example, say I’'m the head of a large corporation, a
car company: Am I prepared to speak publicly? Am I prepared to go on TV? The
question then is, why some and not others?

JC: They care. I think some of them care. Maybe they saw An Inconvenient Truth. I've heard many
people say: ‘that changed my life’. The woman who started [community climate action group]
Lighter Footprints in Australia, she said that was a direct initiative from Al Gore. Something
clicks in their brain and they go for it. Maybe there aren’t distractions; maybe they have the time
to focus on it.

Everybody is different. But, why do some take that initiative? Why do some not? I've talked to a
CEO who was in charge of Australia and all of Asia of one of the largest PR-media organisations
in the world called Egis Media. He’s a Swede, he was based in Singapore, and he said ‘I got to
Singapore and I didn’t like the way things were being done’. Now his job is to do PR and
marketing and media, it’s not to ‘green’ his organisation. He’s Swedish so maybe that’s
something, he comes from a background of conservation and so forth. But he put down the
gauntlet and said ‘you’re using too much. Why don’t we have a competition and I challenge you
all to reduce your carbon footprint by 10% in 6 months’ and they all got into it. Apparently, it
became a huge competition and the net result is 6 months later it was 30% down. So why can’t
we have more of those kind of CEOs? Why can’t we have an Al Gore training of like-minded
CEOs who could do something like that, who could go back to their companies and say: ‘we’re
going to do this.’

JW: In addition to Mr. Gore, which individuals or groups of individuals do you feel
have provided the most valuable or inspiring examples of effective action on
climate politics in the last 4 or 5 years?

JC: Rather than groups or individuals, it’s long been my belief that without the triangle of people,
business and government working interchangeably all around you’re not going to get a lot of
movement forward. Everybody’s got to be working together, pressure from above and from the
grassroots up. I think there is a noticeable change in a lot of businesses — you only have to
search Google about sustainability in companies and the fact that it’s in their mind set now.
They’re doing things. And it’s not just brain washing because it’s so patently obvious to be able
to see through that these days.

People like Lee Scott who was CEO of Walmart deserves a hell of a lot of credit. Obviously he did
it with the eye to making money, but he was courageous, he went around speaking to lots and
lots of groups. I first heard him in London with a group that was put together by Prince Charles’
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group for business leaders, the Cambridge Program for Industries. There was a lot of senior
leaders there...there was Lee Scott preaching how it needs to be. He set the legacy even though
there are a lot of other bad things about Walmart, they are working really hard. Other groups
that I've worked with, even luxury manufacturers Louis Vuitton, they are working hard at doing
what they can to make themselves less bad. I have a lot of respect for teachers. There are
countless initiatives in this country and all over the place that are being worked on within the
schools. Politically... 'm drawing much more of a blank here.

It is interesting to look at the two or three developed countries which are
providing a degree of leadership. I’'m thinking of Germany and perhaps the UK
alongside some of the Scandinavian countries. But it’s interesting that Germany
and the UK both have conservative governments and have been prepared to go out
in front of others...

There’s a lot of reasons for that. The Germans and the British... they have the legacy of World
War Two and being left with virtually nothing. So conservation and non-wastefulness has been
part of their culture for a long, long time so in terms of being sustainable, recycling and getting
that mentality going with people, that has been an easy sell for a long, long time. But yes I agree
the leadership they’re showing is laudable.

A more cynical response is that they also don’t have the same sort of level of
mineral resources and fossil fuel resources as...

But we’ll take what we can get! If it’s an example that we can follow or feel slightly embarrassed
that we’re not doing, then all the better for that.

One of the striking features of looking through the range of both government and
non-government post carbon economy plans and strategies is the difference
between those which, when you boil it down, say ‘The answer is renewables. If we
can just get enough solar, enough wind, that’s going to do the trick’ and those
which say ‘well that’s obviously critical but, we’ve also got to change consumption
patterns and therefore that will require some shift in the way consumers operate
and the way in which the economy operates.’

What’s your view on that debate? To what extent do you believe it is possible to
achieve the required reductions in greenhouse gas emissions without significant
changes in the structure of the economy (i.e. what’s made, how it’s made and how
it’s governed)?

Well, those are the two things that have to shift. Hard as it is the first one: shifting to renewable
energies, or gradually shifting that way and shutting down coal plants and coal mining
operations — that, sadly, is an easier sell than getting human beings to say ‘oh, I don’t need so
much’. Unless that’s for other reasons, like because the whole economic consumerism system
breaks down because of a prolonged recession or even a depression.

Look at developing countries now, emerging economies. They want what America has been so
good at showing them they could possibly get and what we’re screaming about not having so
much of. People tend to be gluttonous as a society and I think if it’s there, they want it. So
changing that paradigm or the mentality is going to be very difficult. It may happen because the
economies— for reasons that have very little to do with climate change — may just slow or grind
to almost a halt, in which case so will consumerism. That could be the silver lining to that
problem I suppose.
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JW: How has your experience of the last six years in this educational work changed
your own choices about where you want to choose to put energy over the next five
to ten years?

JC: Ialways had environmentalist leanings. I wasn’t educated that way. I wouldn’t describe myself
as a ‘greenie’ necessarily, but having been brought up partly in New Zealand I think it was
second nature to me not to waste. I've always been a little appalled about how much waste I see
going on in the United States. It really almost makes me sick, so it was a natural fit when I did
fall into the job as the Executive Director of The Climate Project. But having said that, it has
definitely changed me. There is no way I could go and feel good about myself in a work effort
that was not sustainable in terms of the output.

My background before this apart from law was in conflict resolution and mediation. I like to
make things better rather than increase the divide from a lawyers’ point of view. Sustainability is
where my interests lie and [working on it] makes my heart feel better. So I know I will continue
along this way. Whether I'll continue in the educating area or not, I don’t know. Right now I'm
focused more on business and what I can do to help business jump over that divide and get in
that space and start working towards a more sustainable future for themselves as a company
and for us overall.

JW: One last question. If you had the opportunity to communicate one really effective,
cut through message to the most influential people in the world at the moment
about climate change — if you had the proverbial one minute in the lift — what
would that message be?

JC: Iwould say what I said to my old, old friend who lives outside of Sydney who is a very intelligent
man, a lawyer, who’s been a sceptic, who’s a little less sceptical this time than he was two years
ago when I saw him before. He’s saying ‘yeah, well it might be true, but we’ve got a hundred or
two hundred years don’t we? I'm not going to worry about that.” And I said to him ‘Paul, go away
and spend a day reading about this first from credible sources, educate yourself, read up, just
spend a day or even half a day and then when you’ve done that, come back and let’s talk because
I can’t talk to you like this now. It’s not going to be me that changes your mind.’

It’s got to come from them. And they’ve got to start out by listening with an open mind and
believing that...you know what? The world might actually be round after all? And so what are we
going to do about that? How is that going to affect our businesses, our future? So educate
yourself.

24



IGNITING MORAL COURAGE THROUGH THE CLIMATE REALITY
PROJECT

AN INTERVIEW WITH KEVIN CURTIS, CHIEF PROGRAM AND ADVOCACY OFFICER, THE
CLIMATE REALITY PROJECT

Date of interview: 31/05/2012

Interviewer: John Wiseman

| .
I 2

Kevin Curtis: The Climate Reality Project was founded six years ago by our Chairman, Al Gore. It
was founded on the heels of the success of his movie An Inconvenient Truth. He pursues
climate solutions in a variety of ways, but we were his philanthropic part. Even though the
organisation is only six years old, we’ve had three different parts to our life and we’re in the
third right now.

John Wiseman: Could you begin by giving a short summary of the
key aims of the Climate Reality Project?

The best way to think about it is that the first phase of the Alliance was 2007/08. This was prior
to the election of President Obama and was the last two years of the Bush administration. There
was no legislative or presidential push for national climate legislation, so the organisation was
small. It was based in California and focused on building public education; about how we can
work together to solve the climate crisis. One of our most famous products from that era was the
television ad that had Nancy Pelosi and Newt Gingrich sitting on the couch saying ‘we don’t
agree on much, but we agree on the need to solve climate.” That was Phase One.

Phase Two came about due to the election of President Obama and the subsequent desire of the
President, Speaker Pelosi and others including Rep. Henry Waxman, to pass comprehensive
climate legislation quickly. In response to this legislative opportunity, the organisation was re-
tooled and moved to Washington D.C. and was a leader of, and a major contributor to, a large
collaborative effort by the climate advocacy community to support and pass legislation.

So over the next 18-24 months the organisation grew to a staff of 250. We aggressively
supported the Waxman-Markey comprehensive climate legislation in the House; and the efforts
to secure corresponding legislation in the Senate. The necessary goal was 60 votes. I think we
came in at — though there was never a formal vote - at 57 Senate supporters, so we were close,
but not close enough. That was Phase Two.

Phase Three is essentially, if you will, a blending of Phase One and Two, where we have returned
to public education about the realities of the climate crisis and the building of political will; but
doing it with an eye towards bringing the pendulum back and passing climate legislation.

As of now, in 2012, our policy goals remain the same as before - they never wavered. They are
the adoption of national legislation and ultimately an international agreement. In terms of
national legislation we have two parts of our policy goals. Part A is the abolition of as many
subsidies for fossil fuel as possible. Part B is the adoption of national legislation that puts a cap
or price on carbon in order to bring down the use of carbon-based fuels by capturing more of the
costs to society, which will make it more expensive and lead to the development of alternatives
and get carbon emissions coming down.
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In terms of a strategy to achieve these goals, we firmly believe that a committed and vocal
minority in the American population can bring about the change we need. The Climate Reality
Project organisation is focused on enabling, empowering, connecting, strengthening that vocal
minority in the US to bring about change.

We apply the same model internationally, but our priority is in the US; due to the size of the
economy and the emissions and also because that’s where we are physically located.

So we’re pursuing the energising of the vocal minority to bring about change by focusing on two
messages to reach that target audience. The first message is “connecting the dots.” It’s really
just trying to make climate change as real to people as possible in their everyday lives. It’s not
this theoretical thing that will happen in the future; it’s happening now. The emissions have
gone up now, the climate’s changing, the impacts are happening. Severe weather is probably the
best example of that impact and the way to make the connections.

The second area of message focus for us is on trying to undercut the power of the opposition.
One of the challenges of this fight is there’s a very well entrenched status quo that’s taken 150
years to build. On one level, it’s a wonderful status quo. It’s why we have power and electricity
and air conditioning in our homes; but it’s a fossil fuel based energy system and to solve this
crisis we have to adopt a non-fossil fuel based solution.

So we try to point out that there’s an entrenched economic self-interest that is behind much of
the confusion or delay or obfuscation on this issue. We try to use humour, satire and
amusement, because it’s too strong a foe to take on head on. If we can chip away at their
credibility, then they’re less effective.

There are some assumptions underpinning that strategy about political obstacles.
Can you say a bit more about your analysis, about the key obstacles to action both
in the US and globally at the moment?

Yes we believe the key obstacle is lack of political will, lack of public support. I certainly
experienced the lack of that intensity during the legislative fight, when we were up on the Hill
trying to promote legislation. You could sense that the public supports it, but not intensely. So
we're trying to build that public support and public will for action now. That’s assumption one.

Assumption two is that building that political will in the United States will take many different
approaches, many different messages, as well as different messengers. One of Mr Gore’s
favourite lines is ‘it will take a symphony not a solo’. We see ourselves as a key part of that
symphony. But our part of the symphony is, as I said earlier, to really focus on the people who
already believe climate change is happening, but just aren’t sufficiently motivated.

Let me read our Mission statement to you... ‘The Climate Reality Project is dedicated to
revealing the complete truth about the climate crisis, in a way that ignites the moral courage in
each of us’. So that’s what we’re trying to do.

: You talked about a symphony, not just a solo and therefore a range of audiences

that you’re trying to impact. But there must be some key priorities. Who would be
at the top of the list?

There are. I don’t know if you're familiar with the Yale-George Mason Universities’ Six Americas
study on Climate Change? Our audience is in the first two categories of the six groups they use
— which are ‘the alarmed’ and ‘the concerned’ — which together include approximately 25-30%
of the American public. One of the things we’ve discovered as we started analysing that
demographic, is that all walks of American life are included in that 20-30% who are most
concerned about climate change.

I would presume that these two demographic groups would be heavy to Democrats, heavy to
environmental group members. While true, it’s equally true that every demographic of current
day America is included in the 30% or so of Americans who are very alarmed or concerned
about climate change. There are retired CEOs, existing CEOs of utilities, there are faith leaders,
there are middle-aged white guys like me, there are young kids, there are people of
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colour...Probably the only group that’s not really statistically present in these first two categories
are the most conservative part of American society, the Tea Party members if you will. They're
not there, but every other major demographic segment is.

So our focus is to find those people from all different walks of life and connect them. That’s our

communication strategy. Some people answer youth, some people will answer ‘blue states’. We
want to find all the people who are most concerned about climate change and connect them and
activate them.

There’s a debate about the extent to which information and evidence is a
fundamentally critical part of achieving that aim; or whether that’s insufficient
and that there are other key messages that are important as well. What’s your
view about the balance there?

My personal view is that providing good information about the reality of climate change is an
essential but insufficient piece of the communication and education effort. For much of the
debate and particularly the demographic groups we are focusing on, they already know it’s a
problem. What they need to be armed with and supported on is how to go win the conversation;
how to make the case to their neighbours, to their friends, to their grandparents, to their
grumpy uncle who talks about sunspots at Thanksgiving dinner.

Then I think it’s really trying to connect people with each other. So they draw their strength
from each other, get a sense of a community and really arm themselves with the internal belief
that they can change the conversation. Because at the end of the day, what we’re really talking
about is building a movement. Because in order to de-carbonise the American economy and the
world economy in the timeframe we need it to happen; it’s not an evolutionary change. It’s a
very revolutionary change, which will take a movement and a commitment to solving it. The
good news is that there’s a wealth of solutions out there that accommodate and need varying
and different approaches. But what’s lacking is the political will to pursue those solutions. And
that’s what we’re focused on generating.

Can I ask you a question about timing and urgency? Some people say “yes, there
are solutions and there are promising signs but, perhaps unlike any other issue,
this is an issue where time is of the essence.” And indeed there are people who,
given the extent of climate change and emissions already locked in, use the phrase
‘too late’. What’s your response to that kind of concern?

I think it’s easy to wallow and get stuck in the ‘it’s too late’ category, but that doesn’t solve the
problem. As I think about the future of the world, I think about it through my eyes and through
the eyes of my children. We have to solve this problem and the sooner we solve it the less
damage will be caused by the change in climate. So sure, it would have been great to have
solved it 30 years ago, but it’s better to solve it in the next 20 years than to wait another 50
years. So that’s how I think —that’s the mindset we bring.

I’'m interested also in your reflections on the state of play in relation to key
decision makers in the United States. How would you summarise the mainstream
political debate at the moment and what do you think are the prospects over the
next few years?

The American political system’s a mess. The good news, if you will, is that that’s not new news.
There are some new factors contributing to the mess such as the role of money in elections. But
if you look at American history...Congress has rarely been a beacon of leadership. Look at the
civil rights movement. The country was, way, way ahead of the Congress. The southern lock on
committee chairs in Congress meant that 25 senators from the south could block any
meaningful legislation on civil rights, well into the 60s.

But the way they were defeated was to finally build enough political will in the system so that
President Johnson and President Kennedy before him found a way around it. I think that’s the
same situation we’re building. So I think Congress will be the last people - the last piece to fall
into place.
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One of the criticisms that I make of myself and of the environmental community at large on
climate, is that for the last 5 or 10 years we’ve been too focused on an ‘inside the beltway - top
down solution’. It is a strategy where we’ve started with what was possible — that is, what was
possible in Congress given its make-up and the influence of the fossil fuel industry. I think
that’s a guaranteed way to not get there. Instead, we need to really build the political support
and public demand for action now. Then we can figure out how to get as much through the
Congress as fast as possible.

Turning to the global story... There are also those who say — particularly post-
Copenhagen - that a reliance on the global governance system to achieve
significant change is unwise. What’s your assessment of the state of play in
relation to global governance on climate change?

As dysfunctional as the American political system is...I think you could say the world governance
system is equally dysfunctional — dysfunctional is too harsh a term — equally unlikely to lead to
success. So again, I think that the bottom up approach is what takes place there. Lots of very
capable, very bright people have mapped out how this can happen. What they’re all lacking -
from the current Secretary General of the UN, to the current predecessors, to Tim Wirth at the
UN Foundation — what they’re lacking is not a path; but they’re lacking the political support for
it.

In the same way we are proposing in the US; we’re going to build political support and demand
for action, bottom up. I think that globally you do it too and instead of focusing on demographic
groups within the U.S., you focus on key countries around the world. You start with bilateral
agreements, regional agreements, and building pressure inside key countries including the large
emitters to take action. That will then lead to the next generation of international agreements,
rather than crafting it in these 168 country meetings that demand consensus. That will not get
us there.

What about the relationship between technological and economic solutions? One
of the comments that a wide range of the people I’ve been speaking to have made is
that if you summarise the two or three key aspects of the solution, it’s clearly going
to be about energy efficiency. It’s clearly going to be about transition from fossil
fuels to renewables and it may well also require some shift in aggregate demand
for resources and energy.

There is a view that says that even on the most optimistic of assessments - energy
efficiency and renewables still won’t be the full answer. Therefore, some
reassessment of aggregate demand will also be important. Do you have a view on
that?

That sort of dissection can often be a political trap, because the other side will say “ah ha — I
knew it - you want to prohibit the developing world from having the same living standards as
the existing developed world”. Or “it’s a socialist plot to bring us down and stand in the way of
capitalism and American growth”. The way I prefer to answer that sort of question is that as we
engage in solving this crisis, as people really unlock the technology, grasp the scale of the
problem and what’s needed to solve it, people will start making changes in their personal
behaviour that make sense to them.

It’s nothing forced on them; it’s just as they truly recognise that if we are to produce energy in
the same way that we have for the previous 150 years and we all want to live the way Americans
do, or Western Europeans, or choose your favourite developed country; is that would take the
equivalent of three earths — the resources of three earths. We only have one earth and we all
need to live in this together; but that doesn’t mean we all have to live in mud huts. It means we
have to re-imagine what a world of seven plus billion people looks like in a carbon-constrained
economy. I personally am convinced that it looks like a wonderful world. It has lots of potential
that we haven’t yet imagined.

When you look around the world, or indeed the United States, at other
organisations, initiatives, agencies, movements that you find particularly
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innovative or creative — working in the same space — who do you draw on for
inspiration? Who is providing the benchmarks I suppose?

That’s a great question and I'm going to give you an answer that — doesn’t directly answer your
question and maybe it’s a reflective of my grey hair. I think increasingly it is organisations and
efforts led by people under the age of 40. Led by people who aren’t Washington hands the way I
am; who are really re-imagining what the world looks like and have grown up with the current
generation of technology and the current economic situation and are really making very
different decisions about what’s important to them, how they live their lives, how they work or
what it means to do business.

I think that points you to the next generation or the next evolution of what a market economy
looks like. Markets are very efficient and yet people are finding limits to that drive for efficiency
and they want other things. So I think there isn’t one benchmark out there, but I get a sense
that there is a fun combination of realism and “thinking out of the box” by many people who I
associate with being under 40 that will bring about this evolution in the marketplace and
economy. On my good days I like to think that I'm kind of thinking like them, but on my bad
days I know I'm not.

Can you identify any examples of the kind of organisation or the kind of initiative
you’ve got in mind there?

We ran a small pilot effort here at Climate Reality during the legislative fight. At the same time
we had 220 people focus on passing the climate legislation, we also had a small team of about 10
people working on a pilot project called ‘Repower at Home’. This group consisted of a bunch of
20-somethings; several of whom were incredibly gifted computer/social media/internet type
people, who’d cut their teeth on ‘Obama 08’ or computer science at school. And they built a
social online process where they essentially made doing energy efficiency at home cool.

They turned it into a game, a competition, and a collaborative community of people who would
take efforts to learn about the savings of energy efficiency; apply those savings in their own
homes and their own lives and then share that with their neighbours, their friends and their
social networks. Over the six months to nine months they were able to experiment with this
process, they brought about a bunch of changes and increases in energy efficiency in several
counties in the state of Maryland, where they were focused.

It was a trial, it was a pilot, there were many mistakes; but it’s that sort of energy that will
ultimately produce the solutions we need. They weren’t waiting for government action. They
acknowledged they would benefit from government action if there were a price on carbon or
some sort of limit on carbon that had the market signals there. But even without the market
signals, they were using social media, gaming, technology, a desire for community to try and
bring about the change. It was a totally ‘outside the box’ thing, it was just fabulous to see. I
think there are many, many efforts around the country now and I think we’re just starting to
hear about them and one of them’s just going to pop.

Who knows what’s going to come out of India or China or...?

: Yes and I'm speaking to the country I know, which is America. Ijust know the same energy and

experimentation is going on in your country, Australia, and the large developing economies of
China, India, Brazil, Argentina; there’s good stuff going on.

Do you have direct connections with developing countries?

The other half of this organisation...what used to be called the Climate Project and is now called
the Climate Leader’s Program, consists of 3500 people who have been trained by Al Gore
himself to give his slideshow and we’re adapting that model to call it ‘winning the conversation
going forward’. To answer your question, of those 3500 trained presenters, approximately half
— 1500-1700 - are not in the US and are in other parts of the world; China, Indonesia, Australia,
Europe.
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We have partnerships with many different hosting organisations. In Australia, it’s the
Australian Conservation Foundation, which hosts the Climate Project in Australia. It’s the Good
Planet Foundation in Europe. It’s the David Suzuki Foundation in Canada. We work with
different groups, we partner with them; we try and share best practices.

: Can I ask you to put on your most optimistic hat?
: Which is hard. I'm Irish Catholic; we don’t do optimism!

: Well let’s give it a go anyway. Imagine it’s 2030 - about 20 years from now.

Imagine we’re sitting here and we’re living in a world where the transition to a
decarbonised economy is really happening and where preventing runaway climate
change is well and truly on track. Looking back from 2030, how did we get there?
Tell me the story of how we got to where we needed to be.

How we get there is a collection of individual acts of leadership by leaders; existing leaders and
leaders who emerged to seize the moment. Who just said ‘no we cannot let our climate be so
fundamentally changed. We cannot grow our average temperature by 6 to 8 degrees centigrade
by the end of the century. We can’t afford what that’s going to do; so we are going to solve this
together’. It will be individual acts of leadership and it will be business leaders leading their
companies into different directions, including supporting laws, calling for change.

It'll be consumers demanding new products, it'll be companies providing new products, it’ll be
media; it’ll just be a movement. It’ll be people from all walks of life having demonstrated true
leadership, taking on the status quo, taking on a sense of negativism and ‘it’s too late-ness’ that
we've talked about and of saying ‘no we can’t let this happen and we’ll work together’. I think
we’ve had moments like that in the world and I think we’ll have it again.

I don’t think we’ve had a moment like this facing the world before, where we know there’s a
looming crisis that impacts us all. As that awareness grows over the next five or 10 years, I'm
convinced there will be a burst of leadership, spontaneous leadership from around the globe,
around the sectors, who are just saying ‘no we have to do something’. It won’t be coordinated, it
won’t be led, it won’t be controlled, it will just happen and it will happen if all of us in the next
five years - get the word out.

JW: A lot of people talk about tipping points and that there might be particular
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weather-driven or other type of tipping point. But this isn’t proposing an argument
of waiting for tipping points, it’s an argument that there’s a whole series of tasks to
be done now...

It’s doing everything we can to accelerate getting to that tipping point through education,
through community building, through awareness. Sadly that’s the optimistic half; now let me
give you the Irish pessimist half. 'm afraid there will probably be some more crises that will
impact more people that will bring home the reality of climate change in some very sad and
devastating ways and that will probably also help catalyse the system.

If you look at the history of environmental legislation in the United States, it’s often in response
to a crisis. I hope we avoid that because this crisis is a big one; but there will probably be early
impacts that will help catalyse the system too. I'm convinced that we have the ability to educate
ourselves and see this one coming.

: I’d be interested in your own reflections of all of the many things, the many

choices, that you could make personally over the next few years. Where have you
decided to put your energy; your personal energy and why?

For me the journey has been one of 30-plus years of working in Washington DC. I love
government, and the political process. It’s sloppy, it’s messy, but it’s the best one we’ve got.
Democracy is where the best ideas compete and you have fair fights and unfair fights; but it’s
how we make decisions. I even love Congress, and the way it works or not. For the longest time
I felt we were solving a ‘problem’.
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My first job out of college was being the lowest paid political appointee at the Department of
Energy under President Jimmy Carter during which we experienced the first energy shock; the
Middle East, Iran, the gasoline lines here. I've worked on energy policy on and off since then.
For me the journey is ‘this is not a problem to solve, this is a movement to build’, that talks
about the future of the planet. I sound evangelical, maybe even a little wacky; but I think it’s the
awareness that that’s the scale of what we’re talking about. It’s, for me, been a transition point
in the past year and I see it happening with many of my colleagues.

I think it’s that sort of passion and appreciation of the scale of the problem and the scale of the
solution required on the public will and political education scale that energises me and that I
think is what’s needed. It’s different. It’s not just a long pass. It’s a different way of producing
energy.

: My last question is an ‘elevator pitch’ question. If you had time to say two or three

sentences to the most senior decision makers in this country and globally, what
would you say to them about what needs to be done and why, in relation to the
climate crisis?

I would tell them to speak the truth. Speak the truth about the severity of the climate crisis;
speak the truth about the need to build political will and public education. Speak the truth
about the fact that it’s solvable, once we get the political will and truly lead on this issue; not see
it as a political problem, but truly see it as a massive problem and a massive opportunity. Again,
to speak truth to the American people; speak truth to their staff and commit to solving it. That’s
what I would say.

JW: Thank you.
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“A VISION THAT IS BOLD AND COMPREHENSIVE AND
SUPPORTED BY A LOT OF GOOD ANALYSIS..”

AN INTERVIEW WITH DR MARK A. DELUCCHI, RESEARCH SCIENTIST AT THE INSTITUTE
OF TRANSPORTATION STUDIES, UNIVERSITY OF CALIFORNIA, DAVIS

Date of interview: 25/04/2012

Interviewer: John Wiseman

John Wiseman: What were the key aims and impacts of your
report published in Scientific American, ‘A Plan to Power 100
percent of the Planet with Renewables’?

Mark Delucchi: I think the most important impact was putting out a vision that is bold and
comprehensive and supported by a lot of good analysis. It allowed people to start talking about
the possibility and the details of having 100% of our energy, for all purposes, provided not just
from renewable energy in general but more specifically from wind, water and solar power. I
don’t believe that anybody had done it the way we had done it before; all energy sectors, the
entire world, and wind, water and solar power exclusively.

We focused on wind, water and solar power because even though, as everybody is quick to point
out, no energy source is perfect — no energy source has no environmental impact, literally — we
believe, and I think most people also believe, those three have the lowest environmental impact
of any energy source available and are less controversial in a number of ways than nuclear
power.

So what we wanted to do was provide a first cut answer to the question: if we look at these three
energy sources, are they sustainable? Broadly put, are there any key economic, material,
technical, or resource availability issues that might seriously limit the potential contribution of
these? And what if we define that contribution to be as large as possible: everywhere in the
world, all energy demand? Framing the question that way, with that breadth, focusing on those
three and with that boldness — if I may say, that was unique.

Our answer was that while there’s a good deal of uncertainty and there remains work to do, we
did not see any obvious show-stoppers, including addressing the question of the variability of
these sources. The answer was, we think that we can use those wind, water and solar sources to
provide energy for all end-uses reliably to meet projected demand in the long run — we looked at
2050 — to provide energy demand reliably and at reasonable cost, with no obvious constraints
on materials or technical availability. So the question was bold and unique, and the answer was
encouraging. You put that together and it points to a potential way forward. It opens the door
for saying, ‘oh, this path is possible and definitely worth looking at in detail’.

We were careful to say, of course, that we have not designed a system. We were far from
designing an actual system. We understand very well that the devil is in the details. Not only
did we not get down to the details, we didn't even conceptually sketch out in any concrete way
what an optimised system would look like — the mix of resources, the mix of demand
management strategies, what is produced where and when and how you match variability in
supply to the actual demand curve. We didn't optimise that in any way.

What we were trying to do was a feasibility analysis, a proof-of-concept analysis to see if there
was anything that would stop people from wanting to do further analyses. And the answer was,
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‘well, there isn’t, so we should take the next steps’. The next steps are a combination of doing
more detailed work or doing some actual optimisations where you try and find what the best
mix of supply and demand management is. The next steps after that would be to do some more
detailed regional specific studies and case studies — the system will differ, of course, from region
to region. This work, because of a) its boldness and b) its positive answer to this general
conceptual feasibility question, generated an enormous amount of discussion.

Mark Jacobson just sent me a note from the journal Energy Policy that said that over the entire
year of 2011, our two articles were number one and number two, the most downloaded for the
journal for the entire year, which didn't surprise me too much because when they were first
published, it generated an enormous amount of blog commentary and we had some actual
published commentaries on it. So it has, in fact, generated quite a bit of interest.

Has that interest been from academic sources — but also government, business
and other stakeholders as well?

Yes, it has. We had a great deal of interest from people in Europe. For example, a member of
the German Parliament came out to talk to us. I think he’s invited Mark Jacobson to Germany
to talk about this work and other work that Mark is doing similar to this. So there is a lot of
international interest. I was invited to conferences in England, which were looking at the
question of a large-scale renewable electricity or energy grid for Europe.

The Europeans have been more aggressive in studying this scheme and the question of having
very high levels of renewable energy and having it integrated — which is the key attribute you
need to accomplish, having it integrated across large regions. And so people on the academic
and the policy / regulatory side in Europe are interested in that and have been talking to us.

Given your conclusions about the technical and perhaps financial and economic
broad feasibility, what do you see as the biggest obstacles, the biggest challenges to
actually moving to development and implementation of optimised systems?

There are a number of obstacles. Fortunately, I think, none of them are fundamental technical
or economic obstacles, as I said. But that doesn’t mean that the obstacles that I will talk about
aren’t real and perhaps difficult to overcome, because they are.

There is an institutional inertia that has to be overcome. Institutions, especially in the US but
probably elsewhere too, tend to not be designed or used to thinking about very long-term and
very large-scale integrated systems like this.

Just look, for example, at the [US] Energy Information Administration (EIA) which is an
analytical outfit that does modelling of the national energy system, not one that’s responsible for
actually putting stuff on the ground. The EIA’s National Energy Modelling System cannot
handle, by the way it’s structured, a 100% renewable energy system. It has built-in limits on
how much wind energy you can have and how much intermittent energy you can have because
it, just simply by structure, can’t accommodate the sorts of interconnections and system changes
you’d have to have in order to expand and integrate renewables.

So there is analytical and regulatory and institutional inertia and habits that get in the way of
thinking about this because this isn’t an incremental difference. It would be a little bit hard to
get from where we are today to the sort of system we’re talking about within the same
institutional regulatory and analytical structure because they’re just not really at all set up to be
able to accommodate that change. So there is that problem.

Partially related to that is that many of the businesses and the politicians and regulatory
agencies that are involved with those businesses have an interest of one kind or another in the
present system or in making only incremental changes to the present system. So their interests
get in the way of making a radical change.

Then there is, in the US especially, a reluctance — that apparently has grown stronger over the
last decade or two — to undertake grand infrastructure projects, which is unfortunate and
something that other people have lamented with respect to other kinds of infrastructure
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projects. As we said in our paper and as many people have observed, in the not too distant past
the US was quite happy to take on very large infrastructure projects that required national-level
planning and maybe even international-level planning.

: So that might be the Apollo project or...?
MD:

The Highway program, the Apollo program. There are lots of examples like that. There’s really
no reason, in principle, or for fundamental social, political or economic reasons that we can’t
and shouldn’t do that again. It’s just that we happen, in my view, to be living through a time
where we now have a little more hostility to federal government, more knee-jerk belief that
markets can do everything, which is absurd because markets could never have built the
interstate highway system or the Apollo program and they can’t build this giant energy system
we're talking about. Not all by themselves. It’s clear that they have a role but the planning part
of it? That’s for the government.

So there’s hostility to federal government and hostility to grand planning and hostility to
anything that’s not framed only in terms of the market. I believe this is a transitory
phenomenon and that people eventually will look back and go, ‘oh, that was kind of a weird
phase we were in where we somehow believed that we had to talk only about markets because
anything else made you a Socialist or something strange like that’. Probably because
Republicans have co-opted the debate in this area which is due to a little bit of spinelessness on
the part of Democrats. These are my views but I think there’s something to them. This is
generally an obstacle: the conversation we want to have requires talking about things and scales
and government involvement that right now are a bit out of fashion. So that’s an obstacle, too.

I think those are actually the biggest obstacles and what’s probably underneath it, although
there’s a possibility for change, is public interest and public perception. Because even if one is
very cynical, one has to recognise that in the US and in Europe, what people seem to want and
what they push for directly and indirectly eventually, I believe, will filter through.

We just saw Obama make a statement on gay marriage and this is obviously related to changes
in public perception, so it’s an odd example but it makes my point. I think that perhaps we will
get to the sort of system we’re talking about only if there is a lot of public support and the way to
get public support is to have people be inspired by the vision and to have enough analytical
underpinnings for them to believe that, ‘oh, actually, it feels like it could be feasible and it’s
certainly worth trying to do’. Then it creates more of the groundwork because right now, the
model where you just rely on a visionary leader to go ahead and just start it — like may have been
the case with the interstate highway program — I don’t know, it’s just not going to happen.

: Could you talk about the assumptions that were built into your work about future

changes in economic consumption and demand? And more broadly, how do you
respond to the view that even at the most optimistic end of improvements in
carbon intensity and energy efficiency, to really get the kind of reductions in
greenhouse gas emissions that are required will also require some shift in the
aggregate level of demand for energy and resources?

That’s an interesting question. To add a bit of context to my answer, I will say that we had the
most resistance to our analysis from two groups of people, one that I expected right away and
one that I was a little bit surprised by but then understood.

The one that I expected was from the nuclear power people, of course, even though the subject
of our paper was not claiming nuclear power is bad, and we spent only a page or so discussing
why we weren’t going to look at nuclear power in detail. Still, the nuclear power advocates got
up in arms.

The second group that I was initially a little surprised by were the people who were interested in
either energy efficiency or demand reduction. Both of those groups thought that by focusing on
what they put as supply — they thought exclusively on supply — that we were undermining what
they thought were important cases to be made for improving energy efficiency and reducing
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aggregate demand. We pointed out, that well, no, we actually assumed improvements in energy
efficiency.

We did not address the question of the need for reduction in aggregate demand because we
thought we didn't have to. That is, reduction in aggregate demand meaning changes in total
economic activity. You can reduce aggregate demand — well, consumption — by improving
energy efficiency as well as actually contracting the demand.

We'll just talk about services versus energy. There’s a question for total energy consumption
and there’s a question of demand for services, right? We clearly said, yes, we are going to
assume that the efficiency with which services are provided — the energy efficiency — not only
can continue to be improved but ought to be and, in fact, we're going to assume some
acceleration of that. However, we didn't address the question of: should there be an actual
contraction of demand for services per se? I don’t think there needs to be, although there can be
a shifting around of demand. It’s subtle, it’s not a clear line of how some of these service needs
are provided.

So on to the specifics. We started with the EIA, the organisation I talked about, the analytical
arm of the US Department of Energy. We started with their predictions, projections actually,
based on their international energy modelling system, of the total demand for energy in
different sectors in different parts of the world — all energy sectors. We did it for the year 2010
and the year 2030. I think they only went out to 2030.

Then we looked at those in detail and said, okay, the EIA’s analysis of total energy consumption
in the year 2030 is based on a fairly detailed analysis that takes into account total population,
the nature of technology change, some assumed changes in energy efficiency, economic activity
in relation to just the management sector. And so we did not reproduce that. We relied on that
as a starting point. Then we said, let’s go through some of these sectors and look at a couple of
things.

First, if we do substitute wind, water and solar power in all end-uses, what sort of inherent
technical changes are there in the total energy demands of the economy? For example, there is
going to be no more energy used in the industrial sector to produce petroleum-refined products,
for example, so we can eliminate that sector of the industry. There’s going to be less energy
required in some other sectors as well and you might have increased energy requirements in
some materials manufacturing sectors and we discussed this broadly. You can call it kind of a
systems or life cycle approach. We just did a very simple first broad cut to see, okay, part of the
energy that we use is used to keep the energy system itself going. We have a different energy
system. The embodied energy, or the upstream energy, is going to change and we captured a few
of those changes.

Then we looked at the inherent differences in the end-use efficiency of some of these
technologies that will be using wind, water and solar power versus what is used by the end-use
technology in the EIA’s base case. So again, for example, the base case for the EIA 2030
projections assumes that there are mainly petroleum-powered vehicles and they require a
certain amount of energy to provide a certain service to travel a certain mile, right?

We said, well, we have a wind, water and solar power world so these are going to be electric
vehicles so we can’t just simply substitute the same energy content of electricity because an
electric vehicle uses its energy or converts BTUs to miles of service at a different rate than does a
gasoline vehicle. So we made a few corrections for that and those turned out to be significant
because electric vehicles are more efficient in delivering their primary energy to work than
combustion vehicles are.

The third thing we did was we said, “there are also opportunities for demand management and
for further demand shifting and efficiency improvements beyond what is in the EIA base case.”
So we went through and looked at some of these sectors and made a few assumptions about
there being additional improvements to energy efficiency and the efficiency with which
industrial operations use energy. For example, since there are even industrial operations now
that use electricity, we might assume that they’re even more efficient than the EIA assumes.
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So we actually did account for further improvements in energy efficiency than the EIA assumed
but what we did not do was get into the EIA’s underlying details and actually reduce the
aggregate demand for the services. We didn't, for example, say, ‘oh, well what if, actually, the
total amount of travel, for example, required by vehicles was radically reduced because people
just drove less or drove a lot less?’” So we didn't address that question because we believed we
didn't have to.

What we showed with the adjustments that I just described to the life cycle production of
energy, to inherent differences in end-use technology, energy conversion and further
improvements in energy efficiency), was that the total aggregate demand for energy globally
would be 30% less than the EIA base case.

We then compared that to what we thought was a decent estimate of available supply and
concluded that the available supply was at least an order of magnitude greater. And that was
what we wanted to show: with just some simple analytics capturing some of the basic factors,
that there was no obvious constraint on the supply side.

: Can I ask the same kind of question but from a back-casting point of view? Imagine

we’re sitting here in about 2040 or 2050... and the journey has well and truly
begun into a renewable energy-powered world. How did we get there? Looking
back from 2040 how would you imagine that story might unfold... in your most
optimistic moments?

Looking back, we probably would see that there was a combination of institutional change and I
do believe, broadly, social, cultural and political change that addressed this ephemeral
fascination with markets and adverse lack of faith in big infrastructure projects. We would see in
the year 2050, in this optimistic case, that that changed because I can’t see how the system can
come about without some grand public commitment to big infrastructure at least, in terms of
planning coordination. There would seem to be almost no way to avoid that.

I suppose there are two ways. It’s either that and we look back and say what happened is people
got inspired by this as another big project and they rallied behind it. They dropped their
antipathy to big government projects and said, ‘hey, this will be exciting and a worthy venture or
adventure’.

The alternative is that we got there because people turned a little more locally and made it work
at the local level. In large part, I am imagining because they were willing to undertake more
changes at that neighbourhood, city and regional level. It is possible, I believe, to get to this sort
of 100% wind, water and solar power world if you do make a lot of adjustments and changes to
how you live your life at the local level.

For example, a lot of people are very willing, as willing as they could possibly be, feasibly,
technically and economically, to put solar PV panels on their houses, to buy small cars and to
live in a world in which very small efficient vehicles are feasible, to take public transit more, to
do other things like that.

We haven't done the analysis but I think you can rely much less on having a big integrated
system in which demand is met reliably because of a lot of redundancy in our connections. If
we’re not going that route in this 2050, optimistic world, then we must have gone another route
where people are willing to make changes and have more local self-sufficiency. So it would have
to be one of those two things.

Either of those two require that people look at the world and how they live their life and how
they view their interactions with government at all levels, differently than they do at this
peculiar moment in our history.

: What are the one or two most impressive complementary sorts of initiatives to the

work that you’ve done? Who do you find most inspiring or interesting at the
moment in this space around the world?
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JW:

I think that my friend and colleague, the well-known Amory Lovins, has done good work on this
for a long time and I've been inspired, it’s the right word, by his energy and his vision and his
enthusiasm as well as his analysis for 20 years. I mean, he’s written about this for more than
that. Ilike the way he approaches things. There’s enthusiasm in his vision and detailed
analysis. He has pretty unflagging energy for this. Beyond that, I'd probably have to think a
little harder about somebody who’s more politically inspiring and I guess there’s nobody who
comes to mind.

: I’ll finish with an elevator pitch question. If you had a minute or two with the

people with the capacity to drive change, the really senior leadership positions
around the world...and you really wanted to convince them of the need to step up
to the plate and lead the kind of grand public commitment to investment that
you’ve mentioned, what would your case be? What would you say in a sentence or
two?

With as much enthusiasm as I could muster, I would say in two very long run-on
sentences...That I believe very strongly that we right now have the knowledge and the technical
skill to make the world as much of a paradise and to improve human welfare and mitigate
suffering and misery in the world as we need. I believe very strongly that we can do that and
that the obstacles to us doing that are social, political, cultural and religious, which means that if
we can get our head together on it, it would make an enormous difference in the welfare of
people on this planet. I very strongly believe that.

These are not technological and fundamental economic resource use problems and if we can
convince people to focus on what matters — just the welfare of people, especially the welfare of
people who are worst off — and to be excited about that, and to claim that as our vision, we can
change the world. I actually believe that.

Thank you.
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“IT SEEMS WE ARE QUITE CLOSE TO A SOLAR REVOLUTION...”

AN INTERVIEW WITH JEAN-PHILIPPE DENRUYTER, MANAGER, GLOBAL RENEWABLE
ENERGY POLICY, WORLD WIDE FUND FOR NATURE (WWF)

Date of interview: 13/09/2012

Interviewer: Taegen Edwards

Taegen Edwards: Could you begin by saying a bit about your role
at WWF and particularly the involvement you had with The
Energy Report?

Jean-Philippe Denruyter: I've worked for the WWF for ten years now and I was an energy trader

TE:

before. My work has been more focused on renewable energy policy and applied solutions rather
than economics but for the last two years my focus has mainly been on access to energy,
especially looking at Africa, Asia and a bit of Latin America. I've been working on various
scenarios for WWF and in the past I was the technical editor for The Energy Report. Stephan
Singer was the principal editor. I was following the scenario making and the choice of numbers
and assumptions. I was not making the scenario myself — you have read The Energy Report so
you know that was [consultants from] Ecofys. That’s how The Energy Report went. It took us
two years to make.

Could you tell us about the key aims and assumptions of The Energy Report?

JPD: The main idea is that there are a lot of discussions about the energy sector and about

TE:

renewable energy and still there is a lot of skepticism about the impact that renewable energy
can have on the global energy mix despite the fact that various scenarios were regularly showing
that the potential for renewables was quite high. One of them, for example, is the Energy
Revolution scenario by Greenpeace.

We wanted to see whether it was possible to go for the full 100 per cent and there are different
reasons for that. One is that it would be a full and beautiful demonstration of the fact that
having base load power is not necessarily a constraint for a fully renewable world. But also it
sends an important message. If you can go for 100 per cent you can basically live without fossil
fuels and nuclear fuels. If you don’t go for 100 per cent there is still this kind of thing remaining
somewhere. So 100 per cent renewable energy is a very important and clear message. That’s a
message we have been repeating since then and now we have the scenario to back it up.

So that was the main thing. The other thing is when you don’t go for 100 per cent you leave the
most difficult sectors out. If you go for 100 per cent you need to include everything and that’s
where you see the difficult choices that you have to make so that was one of the other reasons
that it’s been an interesting exercise to do.

It was a while ago when I read the report but I remember the scenario ended up
being 95 per cent renewable energy. Is that right?

JPD: Yes, indeed, because we wanted to be able to give the message of 100 per cent renewable

energy but we didn’t want it to be unrealistic and so Ecofys discovered that there were some
sectors where for the moment there is no technology on the shelf, not commercially available at
least, that would enable us to remove the last five per cent. I can think of some very high
temperature processes and some chemical processes, in the cement sector for example.

The thing is that it’s by 2050 and so the speed we gave it in the first part of the report is okay.
We have 95 per cent with this scenario and we hope that in the next 40 years we’ll be able to
remove the last five per cent from the equation. So fair enough, yes, indeed, we want the
message of 100 per cent and the scenario went up to 95 but we were not discouraged by that.

38



TE: No, and all of the reports that we’ve looked at [for the Post Carbon Pathways
project] are based on assumptions about technological development and so on, so
that was pretty consistent. Who were the key audiences for The Energy Report?

JPD: There are different ones but I would say the biggest one is of course the policy makers because
we want them to take this report and to use it for their own policies. But then of course you have
the scientists working on their own scenarios, you have the energy professionals and companies,
etc. They were very interesting audiences as well for this report.

TE: What impact do you think it’s had on those audiences? That is, on the public
debate — did it hit the media, did it generate discussion and amongst whom? And
also how did it impact on policy makers that you were targeting directly?

JPD: It’s sometimes difficult of course to quantify the result of a report. The first thing is that there
were a lot of discussions in different fora that were triggered by this report but also by other
reports of course. We see that one of the most important achievements with this report was that
a lot of colleagues or other people were inspired to do 100 per cent renewable reports for their
countries and that then triggered the governments to want to do their own scenarios.

The countries where the report has been translated into a national scenario are Sweden,
Mexico... now in the making India and China, [also] Turkey, the Philippines, Germany. And
then, for example, last week there was a workshop in Mexico with WWF Mexico with people in
high level positions. Basically the government is also working on a scenario for the country.

I remember being in Madagascar, and Madagascar is maybe a country that is less meaningful at
the global scale, but it was very interesting that presenting the global energy report triggered a
big debate about the energy future for Madagascar. Of course, with very different questions than
the debate in Sweden. When you have 10 per cent of the people that have access to electricity the
debate must be different. But now the country is working on a vision as well for the energy
sector, based on that first conference when it triggered the debate with the energy ministry, etc.
So, I think it inspires policy makers. It puts a bit of pressure on them if the report is well
received in the media [to ask]: “what does that mean for us? Is that the future that we want?
Okay, but does our country or government think about this?” It triggers some reaction on the
policy side.

It was also interesting to see companies’ reactions to this. Not only energy companies but also
energy consuming companies (and all of them are energy consuming in some way) thinking
about what the scenario means to them, for their sector. And our business colleagues work a lot
with some of the companies we partner with to think about this. For example, we work with
Volvo trucks. So, what does 100 per cent renewable energy mean for Volvo trucks in terms of
making the trucks more environmentally friendly and more energy efficient or run on electricity
or hydrogen? We made different presentations to several of the companies’ annual meetings,
etc., with their CEOs or their managers. It was very interesting.

We did that with Volvo trucks, we have also presented the report to Skanska, to construction
companies, to transport companies, to pharmaceutical companies, chemical companies, etc.,
and the idea was to ask “what does it mean for your company? Can you come up with ten things
that you want to do to go in the direction of 100 per cent renewable energy?” It was very
interesting.

In terms of energy utilities I cannot say that we have had a lot of impacts because these utilities
are confronted with this debate regularly anyway. But there is one anecdote which I find quite
interesting. Recently there was a debate in Brussels, I don’t remember whether it was in the
parliament or whether it was a private conference, and WWF was not present but we heard from
contacts afterwards The Energy Report was mentioned several times while WWF was not
presenting [it] and WWF was not in the room. The fact that it goes for 100 per cent I think is
important and it makes people think and it seems that it is on people’s minds now.

I think it will continue despite the fact that it was launched in February 2011. It continues
through the national reports now but also with our discussions with companies and it’s got a life
of its own now. Ecofys has now published two scientific papers. One about the biomass part of
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The Energy Report and one about The Energy Report in general which have been accepted by
energy journals.

And what do you think have been the biggest challenges in terms of broadening
support for 100 per cent renewable energy? What have come up as the barriers?

JPD: Interestingly, probably the most ambitious part of The Energy Report in the scenario is the

TE:

energy efficiency part. I'd have to check the numbers, but the amount of energy efficiency
assumed is big if you consider that we go up to nine billion people in the scenario and go for
more energy consumption in emerging economies and developing countries. It’s a huge
ambition in terms of energy efficiency and that has not been questioned or criticised. People
would bring it up but would not say this is impossible because it’s basically using existing
technologies. So that was quite interesting.

What caused more of a debate is the bioenergy part — biomass and biofuels. And that’s not
surprising because it’s still big in The Energy Report despite all of our efforts to reduce it to the
minimum. The first debate happened before the launch of the report because within WWF we
had a very serious and long debate about how much biomass we would accept in this report and
for which sectors and how would we explain that because you don’t put 110 EJ of bioenergy in a
report from WWF without explaining why.

I think that’s what makes the report quite strong that we had that debate and we thought a lot
about what this chunk of biomass means. And the conclusion was, okay we accept that Ecofys
has included that quantity of biomass in the scenario but at WWF we would like a different
pathway by 2050. We don’t say it’s impossible. We say quantitatively it’s possible. It’s probably
possible to do it sustainably but we would like it to happen differently, with different
technologies.

So you said to leave it as a last resort?

JPD: Yes. Basically our demand with this report is we want to go for 100 per cent renewable energy.

TE:

It’s possible and if we can achieve it with less biomass and more electricity for example from
other sources that would be great. I think that triggered another discussion relating to the
question of how innovative and bold you want to be in your assumptions, as compared to being
concerned about the acceptance of the report.

How radical?

JPD: Yes. Ecofys was very much interested in having a very serious credible scenario where you

base it on existing commercially available technologies. I think the only exception is algae but
that’s only kicking in in 2035. At WWF we were saying we want something very credible and we
don’t want to forget all the technologies or all the social changes that could happen and that
would make it much easier to achieve 100 per cent renewables.

Because, if you have a debate about transport not only do you need a high density fuel, you also
need a good distribution sector and infrastructure for the people to be able to recharge their
cars, etc., but then you get very quickly to a debate about how much you want people to have a
car. Especially in the cities, it doesn’t really make sense to have a car and how much can we
push for train infrastructure? How much can we push for a modal shift in general? And that is
not a technological debate. Yes, we can talk about the electrification of transport but we know
that actually that’s possible, especially for cars. Actually it’s more commercially on-the-shelf
today than two years ago when we were writing the report and I'm pretty sure we could change
that scenario now but it’s also a question of penetration rates and how quickly you can get that
change.

But the biggest debate was how acceptable it is, first of all in the industrialised countries and
then for emerging countries, to jump directly to that and not have this kind of current
development. Although if you look at big cities in emerging countries I'd say that they are
probably very eager to reduce the load of cars on their roads. So that for me was a very
interesting part of the report.
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What you’re talking about is this question of what’s possible or what’s realistic and
the answers basically depend on what your view of how to achieve social change is.

JPD: Yes, and I think another problem that we discovered with this report is that the scientific

information available for the power sector is really good at least in some parts of the world. The
scientific information available for the industrial sector is relatively good. The scientific
information about transport whether it’s aviation or cars is pretty bad. The scientific
information about city development is very limited... And so when you develop a scenario you
want it to be based as much as possible on science and existing data and that’s a problem and I
think if a university wants to do something in the future... city development, having a vision for
what is it going to look like until 2050 and how you integrate that in your thinking about
transport and housing and all these things, is very important, and it’s a black box.

TE: Are there any other lessons that you learned in the process of developing The

Energy Report that you haven’t mentioned?

JPD: For me one important thing is probably to think more about innovation and possible options.

TE:

If I had to re-write the report now I would probably include the ten most important changes that
could make it easier to get to 100 per cent renewable energy. To push for some types of
innovation or social changes so that people reading it can say “Okay, we can do it but we could
actually do it in a much easier way if people didn’t want to drive in cities”.

That’s something that I push for when people are developing their scenarios now at a national
level for example. I ask them to keep some flexibility in how they can integrate some innovation
and social change. Because if you are a government, maybe you will stick to what’s happening
today and the next five years, at least some politicians do think like that, but as WWF I think we
can afford to try to show a better world. It sounds very ‘hippie’ but we can try to think about
what could make our life easier.

Like a vision for the future. A positive vision.

JPD: Exactly. A 100 per cent renewable energy vision by 2050 is what we want to deliver but that

TE:

needs to be visionary. It needs to be serious, it needs to be based on facts but it should be
visionary as well. Even despite the fact that we talk about 100 per cent renewable energy, I don’t
think if we look at our scenario, that we're very visionary. I think we could be more visionary
but again we get back to the trade-off I was talking about.

The trade off with the credibility, trying to be politically relevant today, and the
vision?

JPD: Exactly. If you can try to combine both by adding, for example, a section on innovation and

TE:

social change it would bring some value to the debate.

Are you aware of other similar plans, we call them large-scale post carbon
economy transition plans, that you think are particularly useful models or
templates and that might have done things slightly differently to WWF?

JPD: Since I'm not a specialist climate modeller I don’t know so many scenarios. I think on energy,

TE:

as I said the Greenpeace Revolution scenarios are interesting also because they are updated
regularly and what is fascinating is if you look at previous scenarios from Greenpeace until
today... they have been underestimating the development of renewables. Basically the world has
done better than what Greenpeace was announcing in the past and that’s fascinating isn’t it?
[Because] some are saying that Greenpeace is not realistic, right?

Since I've been based in Brussels I've been more exposed to some of the scenarios that have
been developed for Europe and I think the ECF [European Climate Foundation] scenarios for
Europe are quite interesting. The Blueprint Germany is a very strong scenario by WWF
Germany that goes very much in-depth — more than The Energy Report — but it focuses on
Germany.

And it has a chance of being implemented there.
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JPD: Yes, indeed. Yes, they can be optimistic to some extent. Although I have to be honest, it would

TE:

be easier to implement it in Australia. The amount of sun that you have and the amount of land
that you have compared to the amount of inhabitants, 100 per cent renewable energy in
Australia would be much easier than in Germany or in Europe.

Sorry, I want to go back to the lessons learned and the things that are missing. I was talking
about various things but what I forgot to mention is that there is no good scenario for the
developing world. I’'m not talking about China or India here, I'm talking about Africa. I'm
working very much on that now with my colleagues in Madagascar and my colleagues in
Uganda. South Africa has of course its own. But the countries where access to energy is a huge
issue, where dependency on traditional biomass is a huge issue. These countries most of the
time don’t have scenarios. Of course, sometimes it’s difficult to guess what’s going to happen
but they need to have a vision somehow.

The good thing is that more and more of the funds that become available for improving access to
energy push these countries. There is also local demand and pressure for modern energy access.
So there’s something in the making but you don’t hear politicians talk about the future of the
energy sector as you can hear it here. Of course, the priorities are different again and
unfortunately the priority of several politicians in Africa is that they give electricity to the big
industry rather than to the people. But I think that’s where research is needed to try to get
visionary scenarios for Africa and optimistic scenarios of what could happen in terms of energy
and of course you will have a lot of questions about decentralised versus centralised and about
priorities, etc., but this is something very interesting.

Yes, absolutely. I also have a general question about the landscape of climate
change politics and campaigning in Europe. What do you think have been some of
the more interesting developments toward starting to see transitions implemented
in Europe from your point of view over the last couple of years?

JPD: Gosh, I haven’t worked in Europe for a long time but I can try my best and see where it gets us.

TE:

I think one of the lessons has been that it’s difficult to keep the attention of people on this topic
for a long time because you hear about it nearly every day now, about the Arctic, about
desertification. Climate change is not virtual any more. People see it happening. You can see
the seasons changing, you can see more droughts even in England. It’s in people’s minds but it
doesn’t mean that people change.

Somehow I think the NGOs and the concerned people in governments have not managed to
convince the people to do something differently. I may be a bit too pessimistic here because
some people do think... but it’s very difficult for them to move it seems.

It’s been more or less on politicians’ agenda depending on the country and unfortunately as
soon as there is something happening economically or socially it goes back to the back rung.
Greece and Spain or Italy are maybe the difficult ones right now but as soon as you have an
economic crisis the environment goes to the background and oil exploration or coal extraction
claws back...

It’s not something that is inherently integrated in politics. It’s a side subject that is pushed
forward when necessary in terms of political agendas, etc., but it’s not a recurrent integrated
topic and that’s where I think somehow there has been a failure. I think Germany or Denmark
or Sweden are examples of countries where that hasn’t been the case. But despite that you can
see quality changes in the electricity sector. You can see that transport is an issue because
biofuels were believed to be a good solution and now people realise that it’s too much to use
biofuels for road transport and it should probably be kept for other stuff, so electrification is a
discussion. It’s slowly picking up but it doesn’t go very quickly.

I think that sometimes it’s a bit slow compared to what could happen and there’s not enough
people pressure; there’s not enough campaigning by people to enable a radical change by
companies and by governments. It’s gradual. It’s not radical.

Just on that, given that climate scientists are saying that things are very urgent —
the Arctic melt at the moment and so on — there would be people who say that even
100 per cent renewables by 2050 is not good enough and we’re saying it’s hard
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enough to present that as not too radical. So, how do you respond to the view that
preventing runaway climate change is just impossible and that it’s too late to do
that?

JPD: I think that people who say that it’s too late take an easy way out. You can avoid doing

TE:

something by saying that it doesn’t happen, it doesn’t exist, it’s a hoax or whatever and the other
way is to say it’s too late.

The scientific debate would be about how many degrees we already have and how many degrees
we can still avoid and of course if we get to two degrees instead of five it would be nice and given
the scientific uncertainty about the variation between these degrees, I would say it’s always
worthwhile trying to reduce. The quicker we can do that the better for the world and then if we
are still at plus three degrees well at least we will have tried and probably the impact will still be
lower than if we go higher. I think there’s no good reason for not acting. To say that it’s too late
is just a way to avoid the debate.

Do you have any specific examples of really promising opportunities — either
technological or political — or things that come to mind as breakthrough trends?

JPD: Iwill just mention one which I think is really impressive and I hope that people will realise

that very quickly and that’s solar PV because if you look at the internal rate of return of the solar
PV project for a household you see that basically with the existing electricity prices there are
already five or six countries in the world where it’s financially interesting for a household to put
a solar PV panel on their roof with an internal rate of return of 6 per cent over 10 years which
means that it’s much better to build solar on your roof than to leave your money in a bank
account or even in State Bonds.

So, under some circumstances you don’t need subsidies, you don’t need support schemes
anymore as long as you have the right dimension of solar panel on your roof and net metering.
Why? You may produce more during the day and consume more during the night. Net
metering only calculates every month or every year how much you have over-produced or over-
consumed. For example if you have a solar PV panel on your roof and you have produced 3000
kWhs over a year and you have consumed 3500 kWhs you will just have to pay for the 500 kWhs
that you consumed on top at the end of the year instead of receiving money for what you
produce every day or every second and paying for everything that you consume.

If you consume as much as you produce and the situation is as I described before, that means
that with existing electricity prices it’s interesting for you to put a solar panel on your roof, you
just need a good loan and you’re ready to go.

If you produce more than you consume the problem is at which price will you be able to sell the
500 kWhs or 1000 kWhs that you produced on top to the local market and if you can sell it only
for the price that the utilities get for their gross production then you will lose money. Basically,
if people are clever enough to install solar panels on their roof that are not over-producing — so
they just have to look at the assessment of their consumption every year and just build a bit
under that — basically you don’t need support schemes anymore and it’s cheaper than buying
your electricity.

To cut this story short, it seems we are quite close to a solar revolution, where prices are low
enough for people to massively invest in panels. If governments and grid operators handle this
in a smart way, we’ll see the solar revolution. If people understand that you don’t need policies
and support schemes that go up and down every year... From now on, get a good loan and you
will make money by producing solar electricity on your roof. I think in Australia, it would be the
perfect argument to convince everybody to put solar PV panels on their roof.

There is analysis by Bloomberg that shows, I think it’s five countries, and that includes Italy,
Germany, maybe Denmark and I think maybe Australia, [that have achieved grid parity — where
solar panels produce electricity at less than or equal to the price of purchasing electricity from
the grid]. And grid parity at household level is only possible if you don’t over-produce on your
roof obviously otherwise, again, you have a different equation but given that that’s the case now,
I cannot see why, and there are more and more countries are getting into that group because the
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electricity prices are going up and the solar PV prices are going down. For me, that’s what could
change the equation in the coming years. It can be very interesting. A good loan program by the
government with the banks and you can get a very quick change on solar PV. Very, very quick.

Is there anything that you can see blocking that?

JPD: Idon’t think so because the only criticism that people can give against solar PV is the cost. As
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that cost is going down I can see opposition at the grid level because that will change a lot how
the grid works. There will be] a need to strengthen the grid and a need for thinking about
storage and virtual power plants and all these things but basically more solar PV will create
more employment and more smaller companies because you will need maintenance and
installers, etc. Yes, a lot of solar PV panels will be produced in China. So what? The iPhones
are also produced in China. Who cares? People will have to get used to it. Anyway most of the
jobs are not in the production process they’re in the installation and maintenance process.

So really I think the grids will be a big discussion but on the other hand what we see is that a lot
of the big entities are getting into the solar sector as well because they see that coming as well. I
think they won’t necessarily oppose it. That’s where I can see that there may be still some issues
but I think the solar PV, hopefully and I'm crossing fingers, in the coming years will explode.
Actually in Italy now solar PV produces more electricity than wind which is quite impressive. I
mean not that they’re the champions in wind but it’s quite impressive compared to a few years
ago.

Is there anything that you’re working on now that’s relevant to this and what are
WWPF’s plans? Will there be updates of The Energy Report or are you going to
continue to focus on the national scenarios?

JPD: Yes. Ithink the biggest thing that we will be doing is continuing developing national scenarios
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including at the more country/national level. I think that’s one. The second thing is continuing
making it concrete for companies so sometimes developing visions for a certain sector. That’s
what I think are the main things that are in the making right now.

I’d just like to finish with a question, which is the elevator pitch, if you like. If you
had some of the most influential decision makers in the world and you had a
moment to communicate the need to do more about climate change or to
implement this 100 per cent renewables solution, what is it that you would say?

JPD: The problem is that it depends on the politician... I would say basically that the energy

TE:

revolution that we're suggesting is actually economically interesting. For most countries it will
reduce their dependency on energy from unreliable countries. That’s it, because that’s the only
thing most of them are interested in isn’t it?

Thanks so much for your time.
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TIME FOR AN HONEST ACCEPTANCE OF OUR INTEGRATED
CLIMATE, ENERGY AND SUSTAINABILITY CHALLENGES

AN INTERVIEW WITH IAN DUNLOP, CHAIRMAN OF SAFE CLIMATE AUSTRALIA, DEPUTY
CONVENOR OF THE AUSTRALIAN ASSOCIATION FOR THE STUDY OF PEAK OIL AND
MEMBER OF THE CLUB OF ROME

Date of interview: 30/07/2012
Interviewer: Taegen Edwards

Taegen Edwards: To begin, could you tell us about where you
have been putting your energy in recent months in terms of your
work on climate change?

Ian Dunlop: My work has been focused for a long time on the integrated problem of climate, energy
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and other major sustainability issues, such as food and water security, because you have to look
at them as an integrated package. You cannot treat climate change in isolation, so I look for
integrated solutions and encourage policy makers to do the same. There is a tendency in
Australia to treat each of these major issues in separate silos without understanding that they
are inextricably linked. Policy based on this type of thinking can lead to disastrous results.

A case in point is the recent Draft Energy White Paper issued by the Federal Government, which
is virtually a blueprint for the continuation of our high-carbon economy, without any apparent
understanding of the urgency of addressing climate change by moving rapidly to low-carbon
lifestyles. Major strategic errors of this kind will prove extremely costly for the Australian
community, both economically and socially.

How would you describe the current state of play in relation to climate change
politics and policy internationally?

Globally, there is still almost total denial on the real size of the climate challenge. The
acceptance of climate change varies widely. There is certainly much more awareness in Europe
than in Australia and more recognition that we have to take action urgently, even if the action
does not match the rhetoric!

In the US, that understanding is totally missing at the federal level. However, in the states in
the US, there is much more acceptance of both the challenge and the need for action, with
several states cooperating to introduce cap-and-trade emission systems. In Asia, it is most
encouraging that several nations seem to have a far better grasp of both the challenges and
opportunities it offers than we do, and are taking action, particularly China and South Korea.

But if you honestly accept what the latest science is telling us, the level of reform that is going to
be required to avoid dangerous climate change is far greater than is catered for in current global
climate policies. In Australia, we are way behind the rest of the world. Despite the sound and
fury from our two main political parties about carbon “taxes” and emissions trading, neither of
them are seriously thinking about the real climate challenge; the debate is little more than
posturing in the lead up to the next election.

The Australian Government’s Clean Energy Futures Package is a small first step to a much
bigger task. We should give credit to the government and the Greens in persevering to get the
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legislation passed. However, it is most unfortunate that what started out as sensible policy has
been largely emasculated by the horse-trading necessary to satisfy various vested interests. So
emissions trading, as a mechanism for example, is severely compromised by the level of
compensation that’s been given and the escape clauses built into it allowing permits to be
purchased offshore. In reality, while the two major political parties pay lip service to the need to
take rapid action on climate change, neither of them are serious about it. The Opposition just
do not believe it is a problem but feel the electorate want something done. That something is
their ‘Direct Action’ policy, which is quite unrealistic. The government itself, having got its
Clean Energy Futures Package up, and I accept that they have worked long and hard on it, have
ticked climate change and said, ‘Well, we’ve done that so we’ll move on”. But evidence around
the world is now making it abundantly clear that the changes we face are infinitely greater than
are capable of being handled through that package.

Rapid ice melt in the Arctic, extreme drought in the US and continuing escalation of extreme
weather events around the world this summer, coming on top of a history of increasingly
extreme events in recent years, suggests that climate change is happening far faster than
expected scientifically, and certainly politically. We must completely change the way we think
about solutions. A major difficulty, of course, is that both main political parties have dug
themselves a hole by denying the real problem, from which they will have great difficulty in
extricating themselves!

TE: You’ve talked a bit about the fairly dire situation, especially with the political
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situation in Australia. Just thinking about where there’s been a bit more success
on climate change and renewable energy policy in recent years, what sorts of
things do you think have been important lessons?

The first thing is to get a sensible price on carbon and, unfortunately, nobody has yet done that
properly. The European scheme set out with the best of intentions but it was designed centrally
by the EU, and then implemented regionally by national governments within the European
Community. Whilst the central design had merit, implementation by the nation states, meant
that everybody tried to gain advantage by issuing far too many carbon permits, the result being
that the carbon price slumped, a problem which has still not been fully sorted out. So there has
to be a far more disciplined political process in introducing carbon pricing. On the other hand,
there have been very successful renewable energy and efficiency initiatives in countries like
Germany, which has made big progress in terms of feed-in tariffs and increased solar and wind.
It’s the same in Holland, Denmark and other Scandinavian countries.

This progress has been overshadowed by the current European financial crisis which people
tend to look at as a separate issue, but in fact it’s part of the same climate and energy problem.
The original 2008 global financial crisis was triggered in part by resource shortages, particularly
oil, as the oil price increased to US$147 per barrel, causing consumers to default on sub-prime
mortgages in the US. The crisis then spread around the world. In response, in Europe, the US
and Australia, money was spent on stimulus packages in trying to kick-start economies back
onto the 20t Century growth path, in effect to recreate the situation which caused the crisis in
the first place. Thus we used up our financial flexibility, which should have been applied to
introduce low-carbon technologies. Some countries got it right, for example South Korea and
China, who put much of their stimulus into low-carbon innovation.

The Western economies now have a real difficulty, in that they have to move to a completely
new, low-carbon, development path, abandoning growth in the conventional sense — in short a
new 21% Century economic and social model. That is not at all understood or accepted in the
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corridors of power right now! And it will have to be done at a time when many countries have
already used up their financial flexibility in dealing with the unfolding crises.

Given that — the scale of the gap between what’s needed and what’s happening —
how do you respond to the view that the action that we need is just not possible or
that perhaps whatever we do, it’s just going to be too late?

We are running out of both time and options because we are not being honest about what has to
be done. The solutions exist, but unless you are honest about the problem, they will never be
adopted.

However, that is about to change as the speed and impact of climate change accelerates.
Whether it will be in the next six months or in the next six years, is hard to tell, but I suspect it
will be sooner rather than later. Unfortunately the trigger may have to be further natural
disasters, and you can see the sequence of events already unfolding. We had the European
heatwave in 2003 - that shook people a bit but it wasn’t enough to change perceptions.
Subsequently, we had a sequence of events around the world, including the floods in Australia in
2010 and last year. Those floods cost us over $30 billion in hard-nosed economic terms, but we
still tend to say, “It’s got nothing to do with climate change. This is a rough, tough country,
those things happen. You’ve got to be prepared to put up with it.” The frontier spirit, which is a
form of total denial.

But in the US food bowl states right now, we are seeing the worst drought in living memory.
That is going to lead to a big increase in food prices around the world over the next few months,
as the impact on the soybean and corn crop has been disastrous. There have also been a lot of
other extremes in the US, not just heat, but storms on the East Coast, extreme rainfall in Florida
and so on.

This is changing attitudes, with even the extreme right media starting to think this might have
something to do with climate change. Food price increases are not going away, and they have
impact. In fact, food shortages and price increases were some of the main reasons for the Arab
Spring conflicts, which nobody talks about very much. The Mediterranean has also been
experiencing unusual drought for several years now and dictatorial regimes in the Middle East
have found it harder and harder to maintain essential food supplies. Hence social and political
pressure for change — it is certainly a factor in Syria at the moment.

If you look at the cost of these events to the US, probably in the hundreds of billions of dollars,
when they are already financially strapped because of global commitments and economic
problems, you can’t keep ignoring the fact that climate has something to do with it.

So you’re talking about connecting the dots really, in many different ways. Have
you seen any good examples of where there have been breakthroughs on things
like connecting food price trends to climate change or connecting natural disasters
to climate change? Are there any examples of where you feel that’s being
communicated well?

I think it is just starting to happen. Many scientists are now becoming far more blunt about the
speed of climate change and its implications. For example, John Schellnhuber, Director of the
Potsdam Institute, has been very frank on the implications of a 4° C temperature increase, which
is where we are currently heading — it is a world of 1 billion people rather than the 7 billion we
have today. Many people may be reluctant to talk in those terms, but we need to be honest if we
are serious about taking action. In the end, we may choose not to do anything, but if so, we
should be fully aware of the implications.

I did not really answer your earlier question — is it too late to actually do anything seriously?

No, it is not too late, but it’s not going to happen with the conventional political and corporate
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reform processes that we have used through the latter part of the 20t century. It is not possible
for adversarial politics to achieve the type of change we now need in the time required. In this
country, emissions must reduce, ideally, by around 50% by 2020 and by 100% no later than
2050. Using the Potsdam budgetary approach to carbon reduction, our budget runs out in
about four or five years’ time.

If you talk to government ministers and corporate leaders, they think this is far too extreme and
completely unrealistic. But that depends on your view of realism. If you think realism is the
way the world worked in the 20t century, the China boom and a high-carbon economy, then
this may seem a bit extreme. But if you think, as I do, that we are in the midst of a major global
discontinuity in transitioning to a low-carbon world, and that its implications are far greater
than the economic concerns currently preoccupying our leaders, there will come a point, as
climate change and other resource scarcities bite, that the change process suddenly gains
momentum.

It will not happen conventionally. Given the speed of change required, we will have to move to a
war-footing approach, akin to the manner in which economies were restructured in the lead up
to WWIL.

Could you elaborate on one or two characteristics of that sort of approach, what
we might see happen? What sorts of critical decisions will need to be made
urgently and how might that come about?

There is no silver bullet to solve this — the solutions are many and varied. One of the most
important is to change the concept of economic growth in the Western world, as it is not going
to be possible to continue growing in conventional terms given the need to reduce emissions and
contend with other resource shortages.

There is a sound argument for the developing world to continue growing, in order to raise
standards of living and alleviate poverty, but the size of the climate challenge may mean that the
flexibility to do so disappears. The developing countries will have to evolve in a very different
way from ourselves — introducing new technologies rapidly and leapfrogging the West. The
West itself will have to cut back on its growth expectations, and on consumption, introducing a
wide range of low-carbon solutions. For example, energy efficiency and conservation, which has
to be top priority because it is the cheapest and the most extensive option. Then you have the
whole suite of renewable energies, the costs of which are rapidly reducing. Carbon pricing is
essential — but it’s not the $23 per tonne carbon price we are agonising over today. That is far
too low - it will have to increase to $150 - 200 per tonne to be effective. Certainly it has to be
increased in a way which does not decimate the economy in the short term, but we must accept
that is where we are headed.

Then there is nuclear energy. I think nuclear cannot be ignored - the degree of change is so great
that we need to consider all possible solutions. Nuclear research must continue but it’s not
going to be a major contributor to our energy needs very quickly.

There are then the supposed “official” solutions to climate change, such as carbon capture and
storage and clean coal. Unfortunately, none of those are working, Carbon capture and storage is
not rocket science. It has been used in the oil industry for many years, storing carbon dioxide in
depleted oil and gas reservoirs. But those reservoirs are in limited supply and it is not going to
work on the scale now required to sequester global carbon emissions. To sequester even 20% of
current world emissions, you need an industry which is about 70% bigger than the world oil
industry. Itis technically much harder to store CO. in reservoirs that are not depleted oil and
gas reservoirs, for example water aquifers and salt domes. It is also very costly. The other clean
coal technologies are not delivering much, either.
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So we have to be realistic about our options to sequester carbon to maintain fossil fuel
consumption. The IEA [International Energy Agency] estimates that we need around 3,000
major carbon capture storage projects by 2035 or thereabouts. Today only one project is
working on a conventional power station, and many trials have been mothballed for various
reasons. In the absence of a viable carbon sequestration technology, the coal industry is going
to have to wind back, as is the gas industry. Gas replacing coal may be a temporary bridge to a
genuine low-carbon world, but it’s not going to be the panacea often suggested, and it’s not a
solution to climate change. In fact, gas may actually be worse than using more coal when
account is taken of direct methane leakage to the atmosphere during the collection process

As many people have said, the climate — energy dilemma is a diabolical problem, and it will take
all our technological and societal skills to handle it in the time available. But the starting point
has to be honesty about the challenge we face.

You’ve mentioned quite a few of the barriers but do you want to briefly summarise
what you think the key sources of opposition to action on climate change have
been?

At the top of the list are the vested interests, individuals or organisations, who have succeeded
under our conventional, high-carbon economic system, most of whom are in positions of power.
If humanity is to continue evolving with improving quality of life, we have to fundamentally
change the social and economic systems under which we operate, moving away from
conventional economic growth. Many of these vested interests will not retain their influence in
such a world, and therefore resistance to change is inevitable.

Currently there is little acceptance at national level of the changes that are coming. However,
the major supranational organisations around the world, such as the IEA, the OECD, the UN,
the World Bank, the IMF, are now continually putting out reports emphasising the need for such
change, and the form that might take. Political leaders, who supposedly govern those
organisations, are essentially ignoring that advice. A case in point is the recent Australian Draft
Energy White Paper which, in effectively advocating a continuation of our high-carbon
economy, is totally at variance with the advice of the IEA in their annual World Energy Outlook
reports. That is also happening in other parts of the world, and the supranational organisations
are getting increasingly concerned about the lack of action.

Major business organisations around the world are also well aware of the real climate challenge
- they have skills, the expertise and the resources to really understand it. I believe that there are
increasing numbers of people at the top of those organisations who, whilst understanding it, do
not want to be the first to articulate solutions publicly. They’re looking for an umbrella under
which they can collectively come to grips with the challenge.

Do you see that as an opportunity for overcoming that sort of barrier? How do you
see that playing out?

It is difficult. Our political system is not capable of providing an umbrella because it is so tied
up in short-termism and adversarial infighting that it is incapable of addressing anything of a
long-term nature. Nor is the corporate world, albeit for different reasons. The NGO climate
change movement, which should be leading activism in this arena with one or two notable
exceptions has made a major strategic mistake, being overly concerned about being in the
government tent talking about the government’s solutions. That means that you have to talk on
the government’s terms, rather than holding out for the real solutions. The net result is that
NGOs end up supporting initiatives like the Clean Energy Futures package, which is a long way
from what is required. They are then rewarded with funding to support implementation of the
package. By so doing they lose the ability to address the real problem and solutions.

49



TE:

ID:

TE:

ID:

Behind it all, the major barrier to action is the incentive system under which the corporate world
operates. Bonus incentives have become the dominant form of remuneration since their
introduction in the early-1990s from the US, based predominantly on short-term performance.
Previously you had organisations who were seriously prepared to look at the long-term and to
take decisions accordingly. You had statesmen who considered not just the next six months’
financial performance but what might happen in 20 to 30 years’ time. There are still big
organisations who claim to do that but, in fact, the day-to-day performance of those groups
almost totally dominates decision-making. Short-term pressure also comes from the financial
markets and superannuation funds, all of whom are paid the same way, and all of whom are
looking for instant gratification in terms of financial returns.

The focus of the business world has moved from one which took a balanced view of the short-
and long-term, to one which, whatever is said publicly on websites and sustainability reports, is
almost entirely short-term focused. That attitude also spread to the political world and the
politicisation of the public service. The result is that our institutions are ill-equipped to handle
the long-term issues such as climate change, which are now our major challenges.

The pressure for change will have to build from the community, forcing perverse incentives to
be changed and demanding leadership that is prepared to take a longer-term view. That
pressure will start building as the escalation of extreme weather events continues.

So it’s only when the community will start to really feel the impacts that we’ll be
seeing the push-back and the opportunity to change some fundamental parts of the
system? That’s what you’re saying?

Probably that will be the case. It would be nice to think we had the maturity to take proactive
steps before those events materialised, but there is little evidence of that happening so far.

Changing incentives is one of the most fundamental steps that must be taken. Without that, it’s
hard to see solutions, but there are signs that change might be in the wind. The Chairman of Rio
Tinto, Jan du Plessis, gave a speech in London recently to the Royal Institute for International
Affairs in which he asked how business could recreate trust with the community in light of the
scandals which triggered the GFC, and which are still continuing notwithstanding the massive
bail out of banks. He stated that the escalation of executive remuneration, which has occurred
over recent years, cannot continue. It’s a long time since we heard such sentiments from a
senior business figure.

But the issue is much more deep-seated than stopping the escalation in remuneration. These
incentives threaten the very foundations of democratic society, as they prevent long term issues
from being addressed. So not only must the escalation be stopped, but the quantum of
remuneration reduced to more realistic levels, otherwise it’s just going to be another bit of
window-dressing. We have seen similar statements before, for example in 2010 from Marius
Kloppers, CEO of BHP. He made strong statements about the need to address climate change
but little has happened in the way that BHP as an organisation operates, pushing to increase
coal exports, oil and gas production at a time when we can ill afford to burn even our proven
fossil-fuel reserves if dangerous climate change is to be avoided.

As part of the Post Carbon Pathways project, we’ve been looking at large-scale post
carbon economy transition plans — so, the articulated strategies for transitions.
Which examples do you think have provided the most useful models and
templates? And what do you think are the key strengths and weaknesses of
articulating transition strategies in that way?

It is difficult to pick one that stands out given that they all have good points to them. The ones I
tend to focus on are those that take an integrated approach to sustainability, encompassing
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climate, energy, food, water etc. For example, Beyond Zero Emissions have been doing good
work. They started off looking at stationary energy and they’re now going on to analyse a range
of other sectors with a very motivated team. In due course they will encompass the whole field,
but it takes time to do that.

Some of the Danish work, for example by Katherine Richardson’s team, has an excellent
integrated approach. The Chinese five year plans are very interesting, as a process of initiating
major change in a complex system. Paul Gilding’s “Great Disruption” and “One Degree War
Plan” initiatives are good in that they recognise the real extent of change we have to encompass,
and the speed with which it must occur. Others assume you have the luxury of spreading change
over a longer period of time.

Each of these plans has good components and a lot of good work is going into thinking through
overall transition plans. Unfortunately so far it has not reached a critical mass, largely because
the funding and resources have not been available to do the work comprehensively. The amount
of money spent on lobbying to maintain our high-carbon economy is enormous. In comparison,
the amount available to design the real changes required, is miniscule. That resourcing
imbalance has to change. Ideally there should be a coordinated approach between governments
and the private sector but that will not happen until we break through the denial barrier.

Denial is interesting, politically and corporately, because the moment you accept that you have a
problem, and the seriousness of it, then you have to do something about it. For example,
directors have a fiduciary responsibility to objectively assess the critical risks to which their
companies are exposed, and take action to ensure these risks are adequately managed. But if
they acknowledge climate change as a serious risk, they are bound to act, which requires a
radical redirection of Australian business away from our addiction to high-carbon coal and gas,
our most powerful vested interests losing out in the process. Better then to stick to absolute
denial, irrespective of the consequences.

This flows through to politicians, NGOs and the bureaucracy, who are subjected to immense
pressure from the corporate sector not to rock the “business-as-usual” boat. The pressure to
overcome this barrier will have to come from the community.

Can I ask you to put on a fairly optimistic hat and think into the future about the
world in about 2040 and imagine that we have actually succeeded in averting the
worst of climate change and preventing runaway climate change. What are the key
things that must have happened leading up to that time? What sorts of
transformations must have occurred?

The first pre-requisite is a form of supranational governance. Not government, but a global
organisation charged apolitically with addressing the integrated sustainability challenge,
covering climate, energy, water, food etc., the premise being that there will be, by 2050, a range
of issues that have to be managed globally for the common good. For example, by then we will
probably have major shortages of oil because of the peaking of global oil supply which, despite
the current hype around unconventional oil, is likely to be problem. So oil will become a matter
of equitable allocation around the world, as occurred in the 1970s when the International
Energy Agency was formed.

National governments will work within that supranational framework in implementing policy at
the local level. Solutions will vary from country to country depending on your particular
circumstances, but will all conform with a global framework. Scientific and technological
advisory groups will develop the best possible solutions, based on an honest definition of the
challenge we face, with proactive support from governments and business, rather than change
being white-anted by vested interests in an attempt to maintain the status quo.
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Business incentives will no longer be based on bonus-type payments, and the quantum under
which senior executives are paid will be wound back to more realistic levels, with corporate
objectives focused on long-term sustainability.

The coal industry will be in major decline long before then. It will be winding down
constructively, with transfer mechanisms in place to relocate and retrain the workforce for a
range of low-carbon industries. Iron ore will be much the same, as different ways of producing
steel will have emerged. We will have a major financial stimulus coming from investment in
green technologies and we will have recreated Australian manufacturing to enable us to be a
major player, given our extensive renewable energy resource base.

Rural and urban society will be redesigned in much more sustainable forms. On the one hand,
agriculture will be brought into the cities and on the other hand we will move away from
traditional farming practices which have been seriously degrading soils. Soil carbon will be a
major activity with significant benefits for carbon sequestration and agricultural productivity,
albeit it may not be as extensive a solution as some would hope.

Priorities will also have to be re-thought in the light of increasing temperatures. For example the
interaction between coal seam gas and arable land. We will need arable land as a top priority for
food security, and gas is not going to be a long-term energy solution. We have to move away
from both coal and gas.

For transportation, we will move from the internal combustion engine to far greater use of
public transport, built around renewable energy-powered rail systems, with cities designed
accordingly. Rural transport will receive priority from limited liquid fuel supply.

How do you think all of those things could be put into place? How quickly would
things need to change and who are the main players in making those changes?
The trigger is going to be some sort of natural disaster that wakes people up and we’re already
seeing that happening, in that we’re probably locked into irreversible change in the Arctic with
the disappearance of the sea-ice. That will bring very big changes to the global climate. Before
long the community will wake up to what is occurring and demand action, along the lines that:
“We have been looking at the problem for 30 years and done virtually nothing. Now we have to
really start moving”. The pressure will then come on the business and political worlds for real
action.

It will require different leadership from anything we’ve seen before, as we will have to move to
the war-footing I mentioned earlier. Probably that will develop into a government of national
unity at the nation state level, with supranational governance bodies globally handling the
overall sustainability strategy.

Just one final question. I know you have been in the same room and had a lot of
discussions with key decision-makers and political leaders, both here and
overseas. You may have already had a chance to practice your elevator pitch, if
you like, but when you have that opportunity or if you did have one in the future,
to communicate just one cut-through message to the most influential decision-
makers in the world, how would you state that?

Be honest about the climate and sustainability challenge we really face. Once you cross that
threshold, then the solutions fall into place.

Is there anything else you wanted to add?

Yes. It is very easy to become pessimistic about the changes we are talking about, and whether
they can be achieved in the limited time required. We do, as a species, tend to leave things until
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the last possible minute, particularly major changes of the kind ahead. But on the positive side,
having woken up and accepted the need for change, we are capable of moving extremely fast.
The low-carbon world we are entering does not mean our quality of life deteriorates; on the
contrary it will continue to improve if we are proactive about change. Certainly we have to re-
think our values and consumption patterns, but we have to do that anyway as our current way-
of-life is not sustainable.
What the climate challenge has given us is the great opportunity to establish a genuinely
sustainable world. It now needs the community to develop the pressure to make it happen.

TE: Thanks very much.
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LEARNING FROM RECENT UK CLIMATE CHANGE POLICY
DEVELOPMENT AND IMPLEMENTATION

AN INTERVIEW WITH THE UK COMMITTEE ON CLIMATE CHANGE'S ADRIAN GAULT,
CHIEF ECONOMIST, AND ALEX KAZAGLIS, SENIOR POLICY ANALYST

Date of interview: 08/11/2012
Interviewer: John Wiseman

John Wiseman: Could you begin by briefly
summarising the key features of the UK
Carbon Plan?

Adrian Gault: I want start by being very clear about the role of the Committee on Climate Change.
There are different kinds of plans that we could talk about. Clearly, the UK Government has
published its Carbon Plan. The Committee on Climate Change, established by the 2008 Climate
Change Act, monitors progress in the UK towards delivering our carbon budgets and we advise
the Government on the level at which we think it should set those carbon budgets. So far, it has
legislated budgets in line with our advice.

In producing our work, we also develop scenarios about where we think we need to be headed
nationally and sector by sector in terms of carbon reduction and lay out some of the measures or
the opportunities for carbon reduction. A lot of what Alex and I will draw on will represent the
Committee on Climate Change view of the scenarios and what we need to be doing. At a high
level, there’s a lot of consistency with what the Government is aiming for and obviously we have
legislated carbon budgets that have got to be achieved, but there may be some differences
between us and the Government’s view in its Carbon Plan. I think it’s important to explain that
background. We're not government. We're advisory to government so we’re not here to defend
or justify the UK Government’s Carbon Plan. Our role is very much to comment and advise on
that.

In terms of background, the Climate Change Act came in in 2008, establishing in legislation a
high level framework for carbon planning in the UK. It established in legislation the long-term
target for an 80% reduction by 2050 on 1990 levels of emissions and also the system of five-
yearly carbon budgets, where there must be at least three of those budgets legislated for at any
one time. There are currently four budgets that go out to 2027.

Prior to the Climate Change Act there were perceived difficulties in putting together programs
of climate change measures that were consistent with the Government’s stated ambitions. The
previous Labour government had an objective for CO2 reductions in 2010. One of the issues
there was actually that it was not looking far enough forward. There were difficulties in putting a
program together across different government departments with different concerns in relation
to security, prices and costs and so on. But the time frame was also too short, in terms of
planning and time available to implement measures that would then be consistent with meeting
that target. So there was an issue about what were you aiming for long term and providing that
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signal to industry about where you were headed. There was a perception that the climate
change program was going to fail to meet the previous government’s commitment or target on
CO2 emissions.

Now, in practice, it turns out that we would have come very close to hitting that target, largely as
a result of the recession, rather than measures that were implemented. But there was a
perception before the Climate Change Act that we were going to fail to meet that target, largely
through a kind of policy failure to be able to put together the necessary measures. Part of that
led to pressure for longer term targets in the UK, legislated targets, giving much greater
certainty and direction of travel for the UK — greater certainty to industry and other players that
the government was serious about the measures and would be committed to putting together
packages that would be consistent with meeting those targets.

JW: What is the importance, in your view, of having legislated targets that are

reasonably long term?

AG: We obviously think it’s important. But there’s also a message from industry that they actually

think it is very important. There was a lot of support for the Climate Change Act. It wasn’t
imposed on industry. There was a lot of background support from industry for that kind of
framework to give them greater certainty about where we were headed and help them to plan
investments.

Alex Kazaglis: It’s worth defining what we mean by long term here. Obviously, a 2050 target is

AK:

beyond the tenure of governments and also beyond the kind of time horizons that business work
with. One of the roles of the Committee on Climate Change is to work out what that long-term
target means for the medium-term and the short-term as well and having certainty over the
medium-term view, which is what the carbon budgets do, i.e. 15, 20 years ahead. That’s an
important time horizon for business making larger (e.g. supply chain) investments.

The 2050 target gives them an idea but by itself that doesn’t provide credibility. You wouldn’t
make investments just because 40 years ahead the government had made a commitment. But
the 10, 15, 20 year commitments in the carbon budgets are the things that provide more
certainty to business. That’s certainly the feedback we have.

Can you summarise the key measures being put in place to achieve those targets?

There’s an underlying strategy... of electrification. If you had to say what it was in one line, it
would be extending electricity to areas of the economy which use energy at the moment,
transport and heat, and then decarbonising the electricity sector.

AG: Yes, certainly decarbonisation of electricity. There’s also quite a strong energy efficiency element

as well in the earlier years of the program. It becomes more difficult, I think, as you move
further into the 2020s but there is quite a big energy efficiency story in industry and households
and the commercial sector, over the coming years.

: That leads to a question about judgments as to the success of implementation to

AG:

date in regard to key performance indicators. What would be your comment on
that?

Well, overall, we probably have to say it’s been mixed progress. The Committee has a role in
tracking progress and we have to produce an annual progress report to parliament on how we’re
doing towards meeting the budgets. In the first progress report back in 2009, we set out a broad
framework of indicators that we were going to track in judging progress.

The message from our assessments over the last few years has generally been one of being
broadly on track on these indicators, ahead on some, a bit behind on some others. But the key
thing is that those indicators for the first few years were not set at a very ambitious level,
because we recognised that there would be a period of policy development and you couldn’t
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expect to move immediately towards a particularly high level of progress. We’re now getting
towards the end of that period of policy development where we need to see the rate of reduction
in emissions ramping up. So the key thing is whether progress reports over the next couple of
years start to show that acceleration.

We have forward-looking indicators where we’re looking at whether policy development and
things like investments moving into the planning system, give an indication that things are
likely to ramp up in future years. It’s mixed there, again. On some of the signals, on investment
in wind, for example - the amount of offshore wind that’s in the planning system, the amount
that’s got approval but hasn’t yet started construction - there’s enough there to suggest that
those kinds of investments could still be on track for the next few years.

On the policy development side, the government is doing a number of the right kind of things.
It’s looking at electricity market reform; it has a new ‘Green Deal’ for looking at greater
household energy efficiency improvement. The key thing is really going to be about the strength
of delivery of those measures. We have got some concerns about both of those areas in terms of
whether they would really be implemented at the strength that is required. Electricity market
reform, in particular, is key over the coming months in terms of what the government decides
there.

That leads me to a question about key challenges or obstacles? What would you
say, in your view, are the largest obstacles to effective implementation?

There are questions around costs and implications for competitiveness and linked to that, issues
about flexibility of policy or technology response, with some in government or industry
perceiving risks of tie-in to particular paths. Now, aside from the need to meet the carbon
budgets, we’re not seeking to tie-in to particular paths, either. But there are benefits from
keeping options open, which require that we should be making some investments now.

Particular issues in the UK at the moment are around rising gas and electricity prices. Now, a
big part of the price increases to date is actually linked to the rising price of gas in international
markets, it’s not a reflection of low carbon policy, which is actually a relatively small element.
But obviously, at the current time, with high energy prices and the effects of recession, there are
lots of concerns about further price impacts going forward.

There are also some commentators looking at shale gas in the US, looking at the low gas price in
the US. There is a lot of uncertainty about the availability of unconventional gas to the UK, to
Europe, and the impact of that on prices going forward. The use of gas going forward,
particularly in power generation, is a major issue. For us, gas does have a role, but in the 2020s
it would increasingly be a role that would have to be gas with carbon capture and storage (CCS),
with a relatively small role by 2030 of unabated gas generation if we’re going to be meeting our
carbon targets. That’s the kind of question that’s being debated. What’s the cost of that? How
much gas generation should we be planning for or, potentially, allowing?

Just to add to that. I think there’s a challenge, a political challenge I suppose, that’s ongoing for
the climate change program which the gas story is one example of. We had political consensus
when the Climate Change Act was set up but maintaining that political will over time is difficult
because you get these things cropping up like a recession which tries to push it off course and
pulls the politics in a different direction. You’ve got shale gas happening in the States which is,
again, pulling politics in a direction, apparently away from the committed carbon budgets, and
so these things sort of come up over time and it’s a challenge to keep the political will focused on
the climate change program. I think that is an obstacle and does hold things up or slow things
up at particular periods of time and we're seeing that at the moment.
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One of the lessons, I think, from what’s happened in the UK is that having a Climate Change Act
which sets things out in law, where there’s implications for government if they don’t continue on
the track that’s set out in that Act, sort of legal implications, and an independent watchdog,
that’s us, overseeing progress. Those things help to bind the politics to the long-term targets
that it’s set itself so when these other factors come up, it doesn’t completely knock it off course.
We’ve seen that in the recession and I think you could say that that was pulling things away
from spending on climate change policy and they stuck to their guns and legislated even deeper
targets in the fourth carbon budget, just after the height of the recession, so there’s a lesson
there that we were able to stay on track through that as a result of the Climate Change Act and,
hopefully, through other challenges to the politics in the future.

: A range of the people I’'ve been interviewing have made the comment that while, of

course, there are any number of technological and financial challenges, the biggest
challenges are the ones that you’ve just spoken about — of politics, of governance,
of maintaining support across the relevant stakeholders. That sounds consistent
with some of the things you’ve been saying?

Yes, I think these sort of issues — these problems - are endemic to the policy area where you're
trying to stick to something that’s essentially a long-term problem. You're not solving
immediate solutions where the politics is obvious.

Are there any other comments you’d like to make about the success of the UK
strategy in keeping the public debate on track, keeping stakeholders broadly
behind the approach — about what’s worked, what can be learned from, what’s
been most effective?

To add to the point Adrian made about the energy bills — it’s the same in Australia, isn’t it, a lot
of media around cost of energy to households? And the media seeking to link that to the low
carbon agenda saying, “If we get rid of the low carbon agenda, then our bills will go back down
to nice levels”.

One of the things that worked here reasonably well is the Committee stepping into that debate
and providing an evidence-based response to the question of what is driving up bills. Last year
we had a lot of media around this and then the Committee produced a report and put some
numbers around it and since then we’ve seen our numbers used in the press, saying, “The bills
are going up but only this much is due to low carbon and the rest of it is due to wholesale gas
price” and so forth. That provides some evidence to the argument and deflates some of the more
hysterical narratives.

The other thing about public opinion is that it is fickle and it does come and go, like the politics.
Ideally, you would have all the public on board all the time and they’d be helping but maybe it’s
not realistic and maybe it doesn’t completely matter if you don’t have 100% of the public on
board the whole time. So I don’t know if the public opinion at the moment in the UK is actually
that high in terms of support for climate change policy. I suspect it’s lower than it was several
years ago but that doesn’t mean that we’re not cracking on with the policies and getting on with
the business of responding to climate change.

I think what we see about public support, it’s definitely less than it was but it’s still running at
quite a high level. There are clearly issues around energy prices and bills, and we tried to put
something out in the public domain. It was analytical and evidence-based and that has been
picked up by lots of commentators.

In relation to electricity market reform, we’ve been calling for the government to adopt a target
for 2030 about the level of decarbonisation of the power sector and what’s been interesting
there is that there’s been a lot of support that’s come through from industry and the power
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sector. So this is still something to be decided by government, but it has been very interesting
that many of the bigger companies involved there have come in support of that kind of clarity —
using the same arguments that we’ve been making, that this is necessary to provide clarity and
to help provide the investment signal.

You’ve touched on the relationship between the implementation of the Carbon
Plan and changing economic and fiscal circumstances and challenges facing
Europe. Could you comment a little on how difficult that has made the task and
how you see that developing from here?

It has increased the problems because — you've had this in Australia as well — some will regard
what we’re doing as out ahead of others and, therefore, imposing costs that are greater than
others maybe are committed to. That may then have implications for competitiveness and,
potentially, a transfer of that production overseas, lessening any greenhouse gas benefits that go
with those policies. So that has been a significant issue.

It’s partly behind the government’s fourth carbon budget review. So when the government
accepted our advice on the fourth carbon budget - and legislated the level of that fourth carbon
budget for 2023-27- at the same time it said that it would come back in 2014 and review that
budget, depending on the progress that the EU has made, particularly on tightening the EU
Emissions Trading Scheme. So there is that possibility that the government has in mind, that it
would loosen the fourth carbon budget. Now, we need to provide advice on that and probably,
at the moment, I think we could not see too many reasons to think that our advice on that
budget would change but we do need to go through further work on that.

Most of the evidence would suggest that it’s a relatively small number of sectors that you’d be
worried about in terms of the effects on costs and then on competitiveness. You then have to
consider what there is that you can do about attacking those problems for those particular
sectors. It doesn’t look, at the moment, that there’s going to be a very quick transition across the
EU towards tightening the EU ETS - that’s what, in effect, would be the first best solution. We’d
like to see the EU moving towards a commitment to 30% reduction in emissions by 2020, rather
than the 20% it’s currently committed to. We’d like to see the EU moving towards tightening
the EU ETS as part of that and also providing greater clarity on the rate of reduction in the EU
ETS cap through the 2020’s. Now, it doesn’t look, at the moment, that that’s imminent.

There are some other things that the EU’s looking at. The Commission’s looking at withdrawing
some allowances to try and increase the price but, again, there’s some uncertainty there because
it’s not clear those allowances have been permanently removed. They might come back into the
system later on. But, you know, you look at the EU’s carbon price and it’s extremely low and it’s
not at a level that would be incentivising much by way of low carbon investment.

Can I ask you to broaden your reflections beyond the UK Carbon Plan to any
general lessons from the last four or five years in the UK and internationally about
the most effective strategies for rapid reductions in emissions? What do you think
we’ve learned, for example, about the reliance on international treaties or national
level strategies - or the importance of markets?

I'd start this by saying that it’s not the role of the Committee to advise others internationally on
what they should be doing. Our role is very much a domestic one — to advise the UK
government given our UK targets, and our role is how best to achieve the UK ambitions. But we
can say something about some lessons. I think the first one is actually the point that Alex made
earlier. It is about the lessons of having that framework domestically, longer term, to which you
are committed and not then being blown off course by some of the fluctuations of the
international negotiations, or recession or other shorter term factors.
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AK: It’s actually surprised people here how well the ideas set out in the Climate Change Act have
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worked — creating an independent committee, enshrining that in legislation, making sure that
they set budgets that are practical but cost effective and on the path to delivering the UK’s share
of moving to the target. That sort of framework, taking the politics out of that process and
letting an independent body have the authority to recommend and persuade government to do
it, has been incredibly effective and I think being able to weather the recession and have those
recommendations continue to be legislated has surprised a lot of people. So I think that’s
something that’s worked.

You asked if we have learned anything about markets, and this is just a personal reflection but I
think there is a new consensus about the role of markets in this area that’s evolved in Europe
and in the UK. That is, that having had several years of the EU ETS and seeing the problems
associated with that and now people are talking about — well, we’ve got a carbon price floor in
the UK, tightening the EU ETS, the need for additional complementary policies. So the focus is
really on the idea that we need a market mechanism, sure, but that’s nowhere near enough.

It’s interesting when we do talk to people overseas and their reaction is still sort of, “Well, don’t
you just set the carbon price and then let the market work it out?” Well, I think the new
consensus, the new economic consensus in the UK, is no, that doesn’t work. You need a market,
yes, but you need a policy toolbox which has all sorts of other supporting mechanisms in it, and
in some cases, the market might not be appropriate at all. For example, in trying to incentivise
the insulating of the housing stock, the UK government has created what is effectively a market
mechanism for incentivising households but they’ve had to support that with direct subsidies for
insulation measures. So what you end up with is not really a market mechanism; it’s a hybrid.

Similarly, on the electricity market reform, which is part of the Energy Bill that’s going through
— that’s supposed to level the playing field for investment in low carbon generation with high
carbon gas. That framework, it’s a market framework but it involves long-term contracts and
strike prices that are actually a sort of price-setting tool and also meant to bring on certain
quantities so you don’t really have something that looks that much like a completely free market
mechanism there. You've got something that’s, again, more of a hybrid mechanism and I think
the UK’s been on a journey where we understand why that’s necessary and when you speak to
someone who hasn’t been part of that journey, it’s surprising to them. It sounds a little bit like
central planning but, actually, it’s a bit of a new consensus in the economics.

That’s all consistent with the Stern Review. Stern pointed to the need for measures around three
areas and one — carbon pricing the market — was central and important but it was absolutely not
sufficient. You needed a whole range of other interventions, regulatory and so on to deal with
other barriers and you also needed forward-looking policy on innovation and R&D. Those were
his three tenets and what we’ve seen over recent years is increasing recognition of that. If you
look at the policy framework in the UK, it is extremely complex. There’s an awful lot going on.
The Government is very keen on using markets but there’s a lot else beyond that, trying to use
market frameworks but also tackling other barriers.

You’ve mentioned a number of complementary measures there. You’ve also
mentioned the encouragement of innovation. Are there any measures or
initiatives that you feel have been particularly successful in relation to innovation
and R&D?

It remains to be seen, I think. Part of the issue here is one around the amount of funding you
need from government to support some of this. That’s obviously been difficult at a time when
public expenditure has been under such pressure. But take, for example, Carbon Capture and
Storage (CCS). That, for us, is an important technology that needs to be demonstrated and the
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government has found a billion pounds which it set aside to fund demonstration of CCS before
the end of this decade. Now, there were substantial problems with its first efforts to launch a
competition to have bids for CCS and that first competition basically failed. But we do think
lessons have been learned. There’s another competition now underway and bids have been
submitted. The Government’s just made some announcements about potentially favoured
projects for that without making final decisions. So, there is some hope there that that is going
to go forward with a number of schemes before the end of the decade.

Partly, it is also about just getting on with doing some of the things that we already know how to
do. It’s not always about innovation. We know quite a lot in the energy efficiency areas —
insulation and so on. There are certainly going to be some more issues around demonstration of
things like heat pumps, which are an important part of the story for us, but there are barriers to
the acceptance of that technology. There are issues around the training of installers and the
people being available with the skills to install those correctly. Without getting those examples
and good practice established, then you can easily turn people off from a few failures.

: On that question of skills and labour market policy - talking to policy makers in

California — the question of availability of a sufficiently skilled-up workforce to do
large-scale retrofitting and large-scale energy efficiency was something they were
talking quite a lot about. Does that continue to be an issue in the UK?

Yes, absolutely, and that’s a problem everywhere, I think. The policies which focus on
retrofitting as opposed to policies where people are buying something new. Retrofitting
something that somebody already owns is the more difficult policy type and part of that is the
need for third parties like the installers and the middle men who are negotiating between the
government policy and individuals. I think that’s where all the risks come in because that’s
where the rubber hits the road, that’s where people see the evidence of government policies. So
if you have a few of these technologies installed badly and they end up increasing energy bills
rather than decreasing them or if you poorly install insulation and this leads to fires (as in the
Australian example).

Those sorts of problems end up jettisoning the whole scheme so it’s a problem for a couple of
reasons. It’s a problem because the ambition is very high and you need a lot of people to be able
to deliver it. But there’s ways of getting those numbers and the problem then is once you’ve got
the numbers, making sure that their training is sufficiently accredited and you’ve minimised the
risks of those sorts of problems. Both of those elements are a little bit lacking because it means
that you need a really well-funded accreditation scheme and an accreditation body that’s
monitoring all of the installers that are out there on the ground.

And it’s an all too common story — you speak to people who’ve tried to install solar panels on
their roof — how difficult it was and the guy that they dealt with didn’t seem to know all the
different options and had his own agenda and so forth. So, there’s a whole raft of issues there
that are very difficult to overcome and I think they’re not the glamorous part of the policy, are
they? Once you've announced the policy, that implementation side gets forgotten a little bit
whereas, actually, in terms of success, it’s critical.

: When you look around the world at other jurisdictions, are there any strategic

approaches which you feel are particularly valuable to learn from, can be applied
directly or are broadly of use to point people to?

An approach that we paid more attention to than others is the EU level pathways. One thing we
observe is quite a lot of commonality in terms of, generally speaking, faster reductions of
emissions in the power sector than elsewhere. A lot of the modelling work that we’ve seen with
the EU and also from the UK, have a move towards greater electrification, both in service
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transport and heat. When we look at the EU, what’s quite important to us is to understand the
differences between the speed of progress that is being suggested in the EU plans, as against the
UK.

This comes back to issues around costs and competitiveness. If the UK is going faster in certain
areas, it’s important for us to be able to understand why that might be the case and whether that
is economically rational. For example, when we compare against the EU plans, the UK’s
trajectory for decarbonisation of the power sector is rather faster than the EU as a whole. We're
working more on that, but we think that may well make some sense economically, given our
options for decarbonisation, moving towards renewables and, potentially, nuclear build and CCS
in the 2020’s. So that’s the kind of thing that’s important to us, understanding why there are
these differences in speeds and seeing if we can establish that that makes good economic sense.
Alongside the potential risks to competitiveness from emissions reductions
strategies is it also useful to talk about increased competitiveness in relation to the
exporting of green technologies by British industry?

AK: Yes, itis. There’s a lot of enthusiasm in some areas about the potential for green growth in that

AG:

AK:

sense. But I think — not to completely pour cold water on it — but we’re probably a bit more
sceptical if you look at the key comparative advantages of the UK. Studies have been done
around where the UK would be able to contribute in the green technology area. There are some
niche areas and, importantly, recently Nissan has decided to manufacture one of its new eco
electric cars in the UK so, clearly, there’s some advantages of locating here with green
technology. If the UK was to become an exporter of those technologies, then there’s a significant
change in industrial policy required to transition the country towards that. I think the power
houses for those green technologies are probably more likely to develop in other countries. A
couple of areas where it might depart from that are CCS - if things move ahead there, then the
UK could develop expertise in CCS, both in the capture of emissions and in storage technology
ahead of others. But in other areas we see, really, the international players on renewable energy,
for example, and on nuclear as well — for example, Hitachi, the Korean company has just won
the contracts for building its first nuclear plant in the UK — so, the expertise is predominantly
coming from overseas at this stage.

We may [also] have some comparative advantages in the areas around offshore wind, perhaps,
but, as Alex says, the important thing for us is trying to get the arguments really straight here.
There are lots of comments from some groups about x number of jobs that are created from
investment in some green technology or at one plant or other. I don’t think that’s an argument
that is necessarily economically correct and I don’t think it’s an argument that will play with the
Treasury or the government. We really need to understand what comparative advantage we
might have in these areas. Then there may be some real gain for the UK in those technologies
but otherwise it’s probably just about switching some jobs in some areas for jobs elsewhere. We
will be doing more work to clarify, on our part, these arguments and really focus on where the
potential is and where we can legitimately claim some real benefits.

I think it’s also a choice as to whether that capacity is developed as well. I mean, the UK could
feasibly invest significant development and commercialisation of low carbon heat technology,
for example, given that the market’s going to be here. You could be investing in manufacture
close to market. Now, we just haven’t seen those sort of policy decisions. But it’s a choice, I
think, and another country might decide to do that, perhaps if they have a different kind of
manufacturing base.

JW: I think I hear you saying that ...yes, there’s lots of things that could be said about

green growth but firstly it is important to be cautious about over-egging this. And
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secondly the focus needs to stay on the main game which is emissions reductions
and, therefore, connecting back to the Act and to the initial targets. Is that partly
what you’re saying?

I suppose. Overall, our assessment is that there are some costs to decarbonisation. They are
relatively low and they're at a level that’s acceptable, in our view. And we should win the
argument that it’s important, I think, on those grounds, and not try and over-egg it. Now, where
there are some other benefits that we can legitimately show, we want to do that and we’re going
to look further at that going forward. We need to win on the right arguments.

There’s a dimension of this that is kind of green growth but not about exporting technologies
and that is a lot of the low carbon strategy is also an energy efficiency strategy and to the extent
that you're making industry more energy-efficient, you're also making them more competitive.
So there’s a high level of overlap between what you would be doing anyway, for a
competitiveness strategy, and the low carbon strategy. So, there’s definitely potential in that
area of green growth.

I’d like to ask how you respond to the argument that its ‘too late’ to keep global
warming below two degrees? I don’t know if you’ve seen the most recent
PricewaterhouseCooper’s report on emissions trends which suggests that current
global emissions reductions trends make a two degree global warming target look
increasingly tough. How do you respond to this kind of analysis?

I'm not sure I've seen that particular report but, yes, it does look increasingly tough worldwide
to be hitting the two degree target. We still believe that is possible but, in any case, what you're
talking about here is questions of probabilities. There’s uncertainty around the science and
around the trajectories and what we might be heading for in temperature terms, so we’re only
talking about trying to aim for something close to two degrees as a broadly central case.

Even if we thought we were on track to that as a central case, there are significant risks around
it, potentially, being an outcome that’s a bit worse than that. For the Committee, it’s extremely
important that we try to avoid the really substantial risks of something like four degree plus
increase and that was partly what informed the level of the carbon budgets, the 80% reduction
target that it recommended to government. So to hit two degrees, requires emissions to be
peaking in the next couple of years and starting to come down before 2020 and coming down at
a pretty fast rate. We still think that is possible. It’s increasingly difficult but we wouldn’t be
giving up on that at the moment.

Yes, I think there are two questions. How likely is it to hit two degrees? And, if we thought it
wasn’t likely, would that change what we are doing? It’s the second one, I suppose, that the
Committee is worried about and, to reiterate what Adrian’s been saying, we were heading
towards a two degree target with around a 50% probability, that’s how we originally set things
up, and a 99% probability of staying below four degrees, so even if you thought it wasn’t likely
we’d hit two degrees, it’s actually going to be two point five or three, well, you probably wouldn’t
change what the Committee was doing about that. So there’s an important distinction to make
there in terms of what you're doing at the domestic level and not to continually be drawn back to
a speculative debate about how ambitious the rest of the world is being because they’re actually
two different discussions.

: If you put on your most optimistic hat and imagine it’s 2030 and the outcomes

have been at the very best end of emissions reductions, in the UK and beyond.
What does that story look like, in your view? What has happened to achieve that?
If we’re here in 2030 and we’re looking backwards, what does a good news story
look like?
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Well, in terms of what’s happened, perhaps, in the UK and many other countries, there’d be big
progress in the power generation sector and moving towards decarbonisation of that sector. It
seems to us that that’s relatively cost-effective and that’s where you’d expect to see the most
rapid progress. That could be through the use of renewables, it could also be through
demonstration and greater deployment of CCS. If that can be demonstrated successfully,
whether it’s here or elsewhere — it would be a program of demonstrations, actually — then others
would potentially be taking that up.

You’d also expect to see, internationally, progress towards joining up some of the developing
trading systems so you’d have greater confidence globally in a carbon price, visibility of the
carbon price going forward and that would be providing an appropriate signal to actions.

Now we’ve just had President Obama re-elected to his second term. It didn’t seem as if climate
change played much of a role in the United States election, but maybe he will come back to this
more strongly in his second term so I think, potentially, we’d be looking for that.

You’d potentially be looking for China and India to be acting and that encouraging the US and
others to be active. But what you also see at the moment is, even without that international
agreement and framework, there’s quite a lot happening at local levels. There’s quite a lot
happening in the US, in California etcetera. In China, they may not be committing to absolute
reduction targets, but when you actually look at what’s happening, there is quite a lot on the
ground that is happening. The hope is that these kinds of actions continue and build up towards
a greater consensus in moving forward internationally.

Yes, in terms of focusing in on what that then looks like on the ground, I think in the UK, if you

were to look down any street or walk into any house, it wouldn’t look that different from how it

does today, except a quarter of the houses on the street would have a low carbon heating system
in 2030.

I think around 30% of the cars and light vans on the streets, 30% of the stock, would be electric
and a high proportion of new sales, I think about 60% in 2030 would be electric.

And then they would be drawing power from a generating system that is something roughly 40%
nuclear or could be 40% renewable?

Yes, could be 40% nuclear. In our central scenario, we have 40% nuclear, 40% renewables, 15%
fossil fuel with CCS and only 5% unabated gas. Now, it could be a different mix to that but,
hopefully, they’re drawing on a generation system which is very largely decarbonised.

And going back to things you said earlier, that’s going to be driven by a
combination of sending the right signals from the market plus a range of
complementary measures plus some continually strong policy leadership as well?

Yes, it is sending those right signals and policy leadership — it requires being very clear on
ambition, what you’re expecting, and then the energy market reforms as a means to achieve that
over time. But it also will need some technology development so it'll need, hopefully, successful
demonstration of CCS and, hopefully, we will see costs of offshore wind coming down. At the
same time, what we’re trying to do now is to put us on a path that’s consistent with that, but as
we learn more about costs and acceptability of some of these options, there is some flexibility to
be able to adjust that. So we’re not trying to commit now to exactly what that looks like in 2030
but as we learn about it, the possibilities and the costs, there are options to move away from that
and to adjust those trajectories in different areas but what you’re doing now is making sure
you’'ve got those options going forward.

If you had the proverbial one or two minutes with the most influential people in,
say, the UK and perhaps more broadly - what would be your cut-through message
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about the necessity and the possibility of rapid action to continue to reduce
emissions on the scale required? What would be your elevator pitch?

My pitch would be around — you've got to regard this as an insurance policy. Think about it in
those terms. You've got potentially huge costs of damage, 2050 and beyond. We can’t say
exactly what that’s going to be and there is a lot of uncertainty there but potentially very high
costs, and a relatively small premium in costs that you need to be paying now in order to reduce
those risks and that really does make good economic sense to be trying to protect yourselves
from the potential worst excesses of climate damage if we don’t take rapid action.

Yes, exactly, an insurance policy, risk management problem is the way to view it. I think maybe
more immediately, though, the other thing is that perhaps the fiscal crises and the climate crises
actually have the same solution immediately. I think that’s the other thing I'd be saying. In
America, isn’t the solution to the fiscal crisis, a carbon tax? And similarly, the IMF have released
a report which says it is for Europe. So if you've got centre right organisations putting forward
those economic strategies, then you’d just be putting those reports in front of influential people
at the moment, I think.

JW: Thank you both very much for your time.
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DISPATCHES FROM THE ONE DEGREE WAR

AN INTERVIEW WITH PAUL GILDING, AUTHOR OF THE GREAT DISRUPTION

Date of interview: 17/2/2012

Interviewer: John Wiseman

John Wiseman: Can you begin by summarising The One Degree
War Plan and The Great Disruption? How would you describe
the aims of that project, who you were trying to reach, and what
were the key messages you were trying to get across?

Paul Gilding: In summary it was the sense that there is going to be a crisis; there is going to be a

PG:

JW:

PG:

dramatic response at some point in the future. I think sooner rather than later - that's debatable
— but there's going to be a crisis response. The history of crisis responses is that we don't plan
for them because we're not expecting a crisis! Whereas if you look at the science and the
economics of climate change and sustainability more broadly, you can see that crisis is going to
come, it is inevitable — and the evidence to date is we are not going to change until the crisis
comes.

We're in this unusual position of knowing that there will be a crisis that will take us by surprise -
not us by surprise, but most people by surprise. So therefore what Jorgen [Randers] and I
focused on was when that happens, if people aren't going to be ready for it, how are we going to
work out what that looks like?

So it was twofold really: one aim was to satisfy ourselves, as experts in the area, that it's possible
to actually have a crisis response plan and that you can do remarkable change quickly — because
otherwise we're in deep trouble in terms of the process unfolding. Secondly, having done that,
we thought, “Well, let's try and trigger a debate. Let's try and trigger a response by other people
either to critique the plan or at least to have a conversation about whether or not we should have
a plan”. That was the basic idea of it.

: So, the key audience was the general public or a more specific audience?

No, very much not the general public; very much the kind of people who would think about
these issues in that context. People like the military, big corporate strategy groupings that are in
or around corporations, universities and the like. Activists, in the sense that there is a subtext
here around it being "too late" — i.e. that if we leave it too late, we're fried, as though there is a
binary choice between "everything's fine" or "it's the end of civilisation". And of course that's not
true. It's a whole range of possibilities in that continuum.

A lot of people read it and thought, "Okay, good. So it's still worth working." There was a sense
of despair growing... and so I think we found an unexpected audience. Not just activists in the
sense of the Greenpeace types, though that was certainly part of it, but policy people, who were
working on post-Kyoto agreements. They were kind of panicking, sensing that, "Okay, there's a
certain point where this becomes out of control." That's only true if you don't think about The
One Degree War Plan sort of concept. It is true if we assume 20, 30, 40-year gentle transitions.
But if you can imagine a sort of World War II mobilisation, that becomes a different idea.

So that leads to the question: how successful has The Great Disruption been?
What sort of impact do you think it's had?

Yes, very interesting question — and interesting timing. We first put this out in 2008 as a draft
for discussion and for talking to experts. Then it was formally published in the Journal of Global
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Responsibility in 2010. So three or four years ago now — and it's just beginning to get a stand
now.

Some of the reaction to it initially was from people who were deeply involved in the Copenhagen
climate negotiations who thought that it was an affront to them because it was like saying, "Your
work is not worthwhile. That work you're doing on the formal process we know won't be
successful and therefore we're putting up a plan B backup plan” — which they took quite
offensively, to an extent. So the first response from those people was quite negative. Not as in,
"You're wrong", but as in, "We don't want to talk about that."

JW: Also that it's rocking the boat or too radical?

PG:

Not that it was too radical. It's almost like if you convince people we're going to act in 10 years'
time (or in this case, six to eight year's time) then you'll give the message that it's not going to
work today. So there's a sense of, “Don't give them an out; don't let them believe that they can
leave it and then have a panic response, [which can] undermine the current momentum for a
response”. I wish people thought that deeply about it — they don't actually. So I think that was
important.

But then what's been happening just in the last couple of years is a much deeper-level
engagement by various networks like the Kokoda Foundation which is a former military officers
group in Australia, a think tank. There's an ex-Shell guy, Jack Giacometti, who's working with
NATO people. So there are a whole bunch of people who are now looking at this crisis response
— driven by the financial crisis.

Remember, we wrote this plan before the financial crisis, when there was a sense that the
market was still immortal, whereas now people are nervous about the whole system being shaky
and therefore climate change is one more trigger. Once that happened, then it became a kind of
iconic example of, "This is what it would look like if we had a crisis." Therefore people at that
level are now engaging a lot more deeply around that, which is very satisfying.

I wrote the book, The Great Disruption, as well and The One Degree War Plan was a really good
part of that process because it gave my otherwise very theoretical big picture crisis ideas a very
concrete example of how this will unfold on the one issue of climate change and therefore gave
substance to the idea... Once people acknowledge that a crisis is inevitable, and get over the
almost grieving process that comes with accepting that — which is quite a difficult thing to come
to terms with — they think, "Actually that's okay. Well, it's not okay but that's where we are. But
it's not the end. There is another path here." And that I think has been very important.

JW: You mentioned the impact on groups like activists, the military and so on. What

PG:

about two other specific groups — the top end of the corporate world and senior
bureaucrats and politicians?

Let's look at the business community first. There’s been virtually no reaction or no active
response to it from the big end of town. So, really the reaction has been, "Boy, that's scary. I
don’t know how to handle that — therefore I hope it doesn't happen." Because they see it as a
sort of catastrophic impact on their business - which it mostly is.

There has been a broader denial, not in the sense of the highly ideological climate denialism, but
a tactical denial almost by the corporate sector, especially those with a high exposure to carbon
investments. I understand that. It’s quite an uncomfortable discussion with them because what
they say is, " I understand the logic that says if we're going to two degrees then this whole
business strategy of ours is broken. But the market's currently saying we're not doing that, so I
can't respond. I actually can't react because if I react in today's high prices, all these assets, then
I'm giving away the upside from here”.

The investor response is also interesting. I wrote another paper, with Phil Preston, on the
financial implications of the carbon bubble a couple of years ago as well. That went around the
financial sector a lot, superannuation and pension funds in particular. Basically it pointed out
the problem that if you have 75 per cent of your assets in fossil fuels that can't ever be burnt
unless we go past two degrees, that's a financial risk. There was a lot of engagement around that
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but there's this sort of naive belief in the market that they will get out early. They give it at least
a 50/50 chance of it happening that way. But they say, “We're smart so we'll disinvest just at the
last minute." They all think that they'll be the first out the door. It's a very interesting naivety
around how markets actually work.

: Can you talk a little more about these barriers to change in the corporate sector

and how you might overcome them?

I honestly don't think you can overcome them. I think that they have to see it happen. I think it's
almost too much to ask, frankly. If you think about it, if you're running a company and you're
making a motza, as they are right now in industry from oil and coal and gas, then even if you're
told that this is logically unsustainable and will come crashing down at some point, they don't
have the mandate to change that from their owners, investors, boards.

They can have a strategy to reduce the risk and offset it. But the reality is it's not in their
financial interests to do that. Their financial interest is actually highest in denying it because
they are thinking one/two/three years. They think, "If it was that bad, Paul, then the
government would be responding. If it was that bad then investors would be worried and
pushing us about it. They're not. So even though I can't argue with what you're saying, I can't
respond to it."

I understand that in a way, even though it's incredibly frustrating. I think you have to let the
market fail - and their market fail; you have to keep pushing them. It doesn't mean it's not worth
talking to them but ultimately it's the investors not the companies that will change. The ‘Carbon
Tracker’ work in the UK is very important on that and they're now engaging the Reserve Bank of
England. There's a whole bunch of those risk issues and I think people are starting to wake up to
the systemic risk.

So there's an investor view and then there's a corporate view. The change won't come from the
corporates. It will come from the investors but quite late. Then there's a whole different
response from the business community which is the ‘new economy response’.

: Which is a potential opportunity?

Yes. I have a lot of venture capital funds coming to me saying, "This is really exciting and we're
going to help you save the world, Paul — i.e. make a lot of money — in the process. How do we
track this? How do we get ready for this moment? When's it going to happen?" So there's no
resistance — it's like, "Bring it on! That sort of chaotic disruptive transformation is where we get
our biggest excitement from." They're very comfortable with that disruption. There is now,
coming out of the dot com investors on the US West Coast, that group that says, "Oh, we're
comfortable destroying industries. That's what we do. We disrupt industries, we take out
companies. Kodak goes bankrupt — these things happen. That's what markets are about - let's go
for it." They're excited by it and they see it as a roadmap for that kind of process. So it's a very
different response.

: Yes. So we've talked about the military, we've talked activists, we've talked

business. Tell me about the reaction from politicians and bureaucrats.

They're a bit like the corporate sector... Policy makers now are at such a long way from where we
are that, again they say, “I understand the logic — think it's probably right, or at least there's a
reasonable chance of it being right. But we can't do anything because the politics doesn't line up
with it yet. In Australia, we can't even get a carbon tax through without a big fight. So telling us
we've got to actually face up to the transformation, you know, is not possible.”

However I've had conversations with people who have spoken with very senior government
ministers and cabinet members — and several of them have said in private conversation things
like, "So there really is no future for coal. We're just delaying the inevitable... it's all going to be
gone. It has to all be gone otherwise we can't respond to climate science — and we have to
respond to climate science — so it's finished, isn't it?"
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Of course the answer is, "Yes, it is finished." But again, it's what do I do with that as a politician
or a policy person? There is no mechanism for crisis management in government in that way
and if you're in a fight for your political life for a pathetic insignificant carbon tax that has no
impact on emissions, having someone tell you, "By the way, we're going to go to war on the
issue", the contrast is so great that they can't deal with it.

Yet the logic of your analysis and your theory of change is that there will come a
point that certain things will happen...that will trigger a significant shift in the way
in which key decision makers act.

Yes. Correct.

: Can you paint me a bit more of that picture, of what that could look like?

One of the reasons it's so important to do this work now - and the fact that you're tracking these
plans I think is a very powerful thing to do - is because when they panic, they'll ask for the plan.
Therefore, the more we have that conversation in more places now, the more acceptance there'll
be of these plans as examples.

I sometimes joke that we’re just waiting for the phone calls, saying, "Okay — you were right. We
were wrong. Where's the plan? Let's go." The reason I'm quite focused on the military kind of
side of this is that's often where you go for emergencies. Not just because we're going to shoot
the carbon but because they do that sort of stuff really well. Big systemic risks, which are
undermining national security or global security, like this is, are issues for the military, for
defence.

So it is not so much that it is a practical "take the tanks out and shoot the refugees" sort of issue
— but people who think that way are few and far between in the system. They tend to be big
corporates who have the ability or a division that can look at that, or they tend to be those parts
of the government apparatus — security and defence — so the Office of National Assessments in
Australia, the CIA in the US, the German defence department — they're all looking at these
issues because they see that there are significant security risks involved.

My strategy is to find the people who policy makers talk to and talk to them. I'm going to the
think tanks associated with the military, in the US and here and elsewhere, to have that
conversation. They'll go to their trusted advisers. They won't go to Greenpeace or to us. So the
more we get that into our mind set now, the better off we are.

A question about media reaction...?
No - almost none.
Explain that to me.

Look, hmm — I can't. It's very interesting. There was a great deal of media around The Great
Disruption. 1 spent eight months doing media interviews and stories all around the world and
there was very little focus on that part of it; a lot of focus on the idea of a crisis, on the idea of
disruptive change and threat to civilisation but very little focus on the response. I think it's very
hard to think outside your frame of reference and this is such a long way outside their frame of
reference they can't quite get to that place.

There is a great scene in The Hitchhiker's Guide to the Galaxy where a spaceship lands at Lords
cricket ground and they get up and go, "Well, we're in a spaceship and no one's looking at us -
what's going on?" And he says, "This is so incongruous. You can't see things that are that
incongruous." It was a very insightful idea, which I think explains that... when we can't get
action on climate change at the minor local insignificant level, the idea of going a hundred steps
beyond that is so incomprehensible, people can't see it.

They can't argue it's ridiculous. They ignore it. It's like the Ghandi quote, "First they ignore you,
then they laugh at you, then they fight you, then you win." So we're kind of at the ignoring phase
on that.
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If I was to ask you what you've learned about climate change politics from the last
three or four years — what would be the key lessons?

You need to have a strategy to engage influential people in the system early on. I think what
happens with our plan and other plans in this area, is they're done by people who are on the
edge of the system. What I'm trying to do with Jack [Giacometti] and the Kokoda Foundation
and so on — is to help them and have them design a plan.

Remember, everyone who looks at this issue - Garnaut, Stern et cetera comes to the same
conclusion - because it's not complicated. The science is very straightforward. So they come to
the response, "This is transformational. It can be done. It's not that expensive — but it's big. It's
really significant."

The more you get smart, objective people to look at these issues, the more they come to the same
conclusions, "We need an emergency plan." You don’t have to convince them we're going to
have the emergency; you have to convince them there's a 10 per cent chance of having an
emergency and therefore we should have a plan for that. That's what the military does all the
time. That's what corporates do: “What are the black swans that are a risk to our strategy?”

I'd be interested in your view as to which other initiatives, plans or projects you've
found most valuable or good exemplars?

I think all the ones that look at, on a country basis, how you would practically transform the
energy system to renewables in a decade or two - but in that timeframe. We’re going to have to
overcome this inherent intellectual resistance to the idea that we could do that. Because the
story from the vested interests now is that it's not possible - we can't do that. It's going to take
50 years - which is another way of saying, "I don't want to do it now."

So as soon as you say, "No, we can do it in 10 years," then you suddenly have a different scale of
ambition. Jacobson and Delucchi in Scientific American and BZE [Beyond Zero Emissions] and
the [Al] Gore Plan and the ones in Europe and so on are all the same kind of very concrete
approach: How much will it cost? How would you do it? I think that's important. Not because
the plan has to be followed but because it changes the conversation. I think that's important.

Other stuff I think is important, when you look at a lot of Lester Brown's work, is that it's not
just about climate change. So we're going to have a totally solar-powered economy that will
crash when it hits the limits because it's not about energy; it's about food, water, energy —
everything. I'm not saying we shouldn't do that. We should have a totally 100% renewable
powered economy as far as possible — but don’t delude yourself that there aren't other limits in
the system. So those plans that look beyond climate change are very important.

If I look at the triggers for "the great disruption" as I describe it, it's peak oil and food. One of
those two — maybe both together — are likely to be the triggers for an economic impact which
will trigger a kind of response. Hopefully it is peak oil rather than food because food will result
in a lot more people suffering. Peak oil is obviously a global issue but we're going to be hit
hardest by that in terms of our current economy.

That leads me to a question about the extent to which you think it's possible to
address the climate change challenge without also thinking differently about
economics. Can you talk about your view on whether it's possible to de-carbonise
without also questioning current economic paradigms?

I think if we weren't in such a damn hurry — if it wasn't all coming at us so fast now, then I can
see a relatively gentle path through the crisis. Because the reason we have to have growth now,
according to those that argue for it, is because of developing countries. They can't imagine —
correctly — developing countries tolerating this level of inequality globally, so we have to have
them up to our level. The system is designed around us being at a higher level, which makes the
whole thing impossible.
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If we could transition to solve poverty and then have time to use renewable energy sources to
address other issues and lower our material standards of living, you can conceive of a path
through there. But we don't have that time. That's the issue.

So we can have intellectual conversations around the power of free, clean energy — “free”
relatively speaking — once we get the technology worked out. But we don't have time to
overcome the crisis that will come from other material constraints. I say to people all the time,
"Yes, we can have a conversation about the intellectual potential of this, and the conceptual idea
behind it is right — but I'm living in this decade and in this decade we're going to face food,
energy and climate crises that will prevent us from doing that." It's important to use that
framework to imagine what comes after the crisis. It doesn't get us to avoid the crisis — and
that's a crucial question I think.

What sort of language do you think you can use to open up a debate about different
economic trajectories and paradigms that have some capacity to get traction on
this with decision-makers? The "end of growth" story doesn't work for a range of
audiences, so what's the right way to talk about that?

I think, first of all, the "end of growth story" will work when the growth has ended. The reason
the language is important now to keep using — and I keep using it even though it generates
resistance to my story — is that growth will end. I think growth has ended in developed
countries. We’re now going to be living on debt and bringing forward growth from the future, to
pretend we're growing today - but that's another story. So that's one thing — we keep using it.

But what does work now is to talk about the basic numbers on happiness. We've had, in
Western countries — certainly the UK, Australia, the US and so on — 30 or 40 years of very
consistent economic growth with doubling and tripling of per capita incomes and no
improvement in average quality of life in terms of self-perceived life satisfaction. Why are we
doing this? So you say, "Yes it's going to fail anyway — but by the way it's not working." That's a
different language. It's like there's a better way of doing this which is actually more effective
than the old way. It was broken anyway so it wasn't being effective. That leverages the
inevitability argument.

How do you then answer the person who says, "Okay, I get that but what about
China and India?

Then you have to go back to the physical limits and say, "Well, look, I'm not saying China
shouldn't grow, doesn't want to grow, doesn't need to grow, wouldn't benefit from growing. I'm
saying it's not going to happen." You have to imagine China lowering its growth rate from 10 per
cent to 7 per cent, which is what it’s currently trying to do, to slow down the growth rate. Then
you have to put in your head all of China's current ecological resource constraints of forest, and
water, and food and everything else. Then you have to imagine all those issues being multiplied
by four within 20 years.

So this is not our children's children — this is in our lifetime. 20 years is not long. It's like going
back to 1992 - imagine how the world's changed since then. The answer is not that much,
actually. It's not that long. Then you go forward 20 years and imagine China four times that big -
it's not possible. The resource constraints will kill it in that timeframe. So the argument is not
that China shouldn't grow. It's not a choice. One may argue that they should have different
policies, but we're saying it's not going to happen. So you don't have to convince me or un-
convince me that that isn't right or wrong or moral or immoral. It's physics — and that's a very
different conversation.

I’d like you to expand on the "too late" question. When people say to you, "Yes, I
fully agree with everything you say and it's probably inevitable but actually it's just
too late and really I should go and grow vegetables." What is your response to
that?

I get that. The most consistent emails I get from people are, "Like your work. I'm glad you're
optimistic. I'm not. We're screwed. We're stupid and we're done and we'll fall over." My

70



JW:

PG:

JW:

PG:

response, which is well-considered and well-practised, is, "So what do you do with that? Why do
you bother? Why do you bother talking to me about it actually? There’s nothing to do with that.
I mean, you can't act on that — and you could be wrong.”

You get to the point of saying, "Well, if you genuinely believe there's a 100 cent chance that we're
fried and society is going to collapse, then there's nothing for me to discuss with you because I
can't do anything with that — apart from give up and grow vegetables. If you believe that you're
going to go and grow vegetables in the middle of nowhere — your choice. But it's not an
actionable kind of analysis." Then I say to them, "And by the way, the reason you're wrong is you
can't be sure." You cannot be sure. You can't be a hundred per cent sure that that is going to
happen.

Then you argue, "Okay, given that there is actually some potential, which actually I think is very
high — some would argue it's very low — but even if you think there's a 10 per cent chance that
we can avoid catastrophic collapse and go somewhere else, then why wouldn't you do that?" So
there's a whole strategic argument for that.

Then you get to what I think is the killer argument which is the political strategy. If you're
involved in this debate and you don't believe that we can get through it, you will be ineffective. If
you don't believe that there is a path that makes sense for this that's worth pursuing, then you're
basically lying every day in your work. If you don't internalise that belief, then you will fail. So
you have to get yourself to that place.

Then you're in the sort of psychotherapy about, "Why do people want to give up and why do
people think it's hopeless?" I talk in the book about this great poem from Paul Williams in the
'70s saying, "There's almost a comfort in giving up. There's almost this sort of reassuring, 'Oh,
okay, so it's the end times — bring them on.” Basically I think that’s pointless. You're basically
saying "Give up." If you've given up, that's perfectly understandable — and you might be right.
But there’s no conversation to have with the world. So there's no point engaging in it. It's
actually a destructive kind of thing.

There was a great debate on the Climate Progress website around one of my pieces. Someone
came on saying, "This is hopeless, this analysis is wonderful — but he’s wrong, we're going to
collapse and there's no point." Someone else came on and said, "If this was World War II you
would be a traitor to the country because if you actually believed that there was no point in
fighting the war, you're aiding and abetting the enemy." He'd grown up post-World War II; his
parents had been steeped in World War II at home in the UK and they'd had this sort of
language. He said, "It's treasonous behaviour if you think of the world in that way because you
are aiding and abetting the process of people giving up and so you're on the side of the coal
industry which says there's no point." It was a very interesting, challenging kind of idea.

A variation on that theme of course is the geo-engineering point, which says, "Yes,
the only way we're going to go about this is geo-engineering." What's your
comment on that?

I think that’s right, we're going to do everything. If you think about this as I think about it — this
is a war —we will be painting everything in white, we will be slashing CO2 emissions urgently,
we'll be geo-engineering. We'll be doing everything. I say, "Bring on the geo-engineering debate.
Bring it on now." It's hellishly complicated and I don't want to isolate people with the coal
industry to argue about it as an alternative. I want them in our tent, discussing, okay, what's the
safest thing we can do? I want to do the things that are reversible. So white rooves, mirrors...
We can do things that are quite possibly effective, very reversible. So, don't avoid having those
conversations. It's not a betrayal of the cause to go down that path — we're going down that path.

Some people have commented on The One Degree War Plan and The Great
Disruption saying "Look, my concern here is that it can sound like there will be a
tipping point - fundamentally it's a matter of waiting for a tipping point” — which I
don’t think is what you're saying.

No. No.
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So what would you say are the most important things to be doing now?

I've clearly got this wrong, because people often have that reaction to it which is not what I say. I
don't think I said it but it was certainly what was communicated so therefore I said it. First of all
it's not "sit and wait." If I thought it was "sit and wait", then I would have written a book and
gone home and grown vegetables, right? I'm actively out there arguing for all this change
because I believe it's what we need to be doing.

The answer is we should be doing everything we're doing now but more. We're on the money in
terms of arguing for change because every time you push a bit harder you reduce the resistance.
A friend of mine, a former Greenpeace campaigner, says that campaigning is like campaigning
against a brick wall; the wall always looks the same but is getting thinner and thinner each day
from behind. So you can't see the change — and then one day the brick wall, which feels really
hard, and hurts, and doesn't move, is suddenly rice paper-thin and you just walk on through it.

That's how social change tends to work... and that's not just a philosophical statement. We're
now seeing the breakthrough. Solar is now really accelerating with spectacular growth, dramatic
drops in price; grid parity is around the corner, which is really significant; Germany is phasing
out nuclear. We're talking about things that we dreamed of 20 years ago happening today.

So it's not, "We could do this" — we are doing this — and that's a really important context. That
stuff’s all still important — pushing the new energy system, arguing the change is going to
happen. It's on — the game is on; if you're not part of this you're part of the past which will
collapse and you'll lose. So the inevitability argument I think is one.

The only thing I would say that we need to do differently, though — which is a different sort of
strategy — is that we need to understand that what we're doing is actually not going to achieve
the change; it is just reducing the resistance ready for the transformational change to happen.
We're not going to get there through energy efficiency. We should do all those things but
recognise what it is: it's about breaking down the resistance and getting the system ready for a
much faster change. We have our own denialism and our denialism is we can somehow get there
some other way. It's too late to get there some other way. We're going to go there dramatically.
So that's one thing.

The other thing I've found which I think is part of the same idea is resilience. So we are going to
face - "cataclysmic" is too strong — but we're going to face systemic risks and systemic shocks to
the global economy and society. And the more we build resistance and resilience as a society to
those shocks, the less chance we'll have of panicking and hiding when the going gets tough —
and the more chance we'll have of making our way through it.

That is why the language of war is so important, because we have to recognise that we are
amazingly capable as a species. We are incredibly adaptable. Now, if we had have painted this
financial picture we are facing in the world today five years ago, that would have sounded like
the end of the world. In actual fact it's going just fine — you know, it's not just fine but it's
actually not catastrophic at all. We're adapting to it. Qil prices are at this price —a hundred-
dollar barrel is now the new baseline. It was only a few years ago — five or ten years ago that
people thought it would never go above 20 or 30 dollars in their lifetime. So we adjust to these
new levels. We are very capable of responding — but not if we panic.

You deliberately use war analogies, the war language - and that I'm sure is
controversial at times.

Yes, very.
Can you talk a bit about why you do that and the pros and cons of that?

It's very simple. We've debated it — I have debated it for a long time. It works, basically. People
can relate to it. They have real trouble relating to transformational change; they have trouble
relating to a steady state economy; there are so many things that people don't quite get.
Whereas they know that you can fight wars and win. They know that it's about sacrifice —
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because this will be about sacrifice. They know that war means heavy government involvement,
which this will be. There’s just no better analogy, basically.

I'm former military so I'm comfortable with it as well which I guess makes a difference. But I
just think we are not a kind of green/peace movement at this point. We're talking about the
transformation of the mainstream global economy suddenly — and that requires the mainstream
to be involved in that process and therefore you have to use other words for them.

It works on the public, too. Plenty of people from the general public who read the book, for
example, come across and say, "Oh, I get that. That's okay. We can do that. My parents talked
about that." So there's no other adequate analogy that’s the reason I think it works.

: I want to ask you to do a bit of storytelling. Wearing the most "optimistic hat" you

can possibly wear and imagining it is about 2030, paint me a picture of how we
have got to a point where the change to a post carbon economy is really moving at
speed and scale. Tell me the story of how that's happened.

Yes. So it's messy. So it's not like we suddenly have our climate change Pearl Harbor or invasion
of Poland and then suddenly change. It's much more complicated than that. I think the process
has begun. So I think the picture we go on from the present is that China ramps up its response
dramatically and the US starts to panic about the economic loss in that. Grid parity is going to
be a huge symbolic moment.

We have two moments coming. One is the climate changing — whether the symbol is the
melting of the North Pole sea ice or whatever it is — we’re going to face some climate impacts
that will be unpredictable but surprising when they come. Then we've got to face the market's
response to it - and there's a magical point in markets where they all suddenly tip. I do think
there's a point coming in energy which is like that.

That will happen in this decade, I think, certainly early next decade if not — at which point the
flow of money into the new space is going to be astronomical. Once government believes they
can put in place more radical policies, they will put them in place because they can deliver them.
So right now the resistance to change is very great. Once the money is saying, "Hello - we can do
this!" then the policy will take off.

Then that will become self-fulfilling — which will mean the collapse of the coal industry, the oil
industry and so on — with messy consequences around economies and change. There will be
Argentinas that were top economies that become small economies; there will be little economies
that become big economies; there will be companies that cease to exist, new companies that are
crowded — all that stuff will happen.

By 2030 we are absolutely talking about a multi-polar world where China, India, Brazil, South
Africa — there are some big players out there who will be collectively acting in this area and it
will be less of a "super power" focus, which is a good thing. I think the US will have declined
significantly in terms of economic and military power, and that will be a good thing because I
think we will have to move towards a more global view.

It won't be kind of UN consensus globalisation; it will be what I call ‘the coalition of the cooling’.
It will be that idea that we are going to have a multi-polar world but they are capable of leading
the world in that area.

There will be rogue nations still so rather than having nuclear power they will be building coal
plants. So we can think about it in that context. I think by 2030 there is a real confidence that
has come in society. We are going to go through a difficult phase; we're not quite confident we
can get through this — and I think by 2030 we will be well past that point. By 2030, we'll be
saying, "Look, this was messy. This is still messy and still difficult — but we're getting there."

We're on the path and we can see what the path looks like. We've got a lot of consequences to
deal with, which is the geo-engineering, the food supply crises, famine occurring in different
places — there will be a much more global response to that I think, recognising that we live in a
global world. There will be still this tension between global and local; the people pushing for
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isolationism and "look after our own staff and our own world and our own food." I think that
will be part of the trend but I think the dominant trend will be global.

: On that last point...there is another kind of response that you hear, particularly

from the top end of town which goes, "Yes, absolutely we get all of this - but the
smartest, the most rational response for me, frankly, is to invest a lot of money in
buying a fairly large block of land on the south island of New Zealand, and to make
sure that my own kids and grandkids have access to that." There's a version of that
for Australia that says, "Yes, we know this is happening and the best thing we can
invest in is a stack of nuclear submarines to protect borders. Do you think that's a
risk?

Yes — totally. There will be people who will do that. There's actually a great story in Tasmania of
an American wealthy person who died and his estate is selling off his 20-thousand hectare
wilderness property in Tasmania which he'd bought as a bolt-hole for nuclear war in the "70s.
So, people will do that - but they haven't thought it through.

I had that conversation with big end of town people. I said to them, "How are you going to feed
yourself? When will you learn to grow vegetables when you're a big CEO of this company?
What community will you live in? Do you think this is going to happen in an orderly fashion?
What's going to happen to the 200 million Indonesians if they're hungry?"

These people haven't thought through the consequences of how this unfolds. We live in a
globalised world now so unless you're prepared to invest heavily in military which is capable of
literally bombing the refugees as they come across the ocean — which is what we're talking about
at that point — it's just not practical to live that life of isolation. Because it's not nuclear war, you
know; it's not like everyone dies and you have to hide from the radiation. Everyone's alive -
right? Even if you have a massive famine, you've still got seven billion people left — even by
2050 if you lose two billion — who are looking for somewhere to go.

There's a really great comparison I heard from a friend who spent his life in the overseas aid and
development area. I was talking about this isolationism in the UK and people saying, "In the UK
we should pull up the borders. We're an island. We can protect ourselves. That's how we should
do it." His response was, "What they don't get are the numbers involved." He said, "The first
billion will fill up the Channel and the second billion will walk over them into England."

It's obviously symbolic — but this is not about a couple of million refugees going away and dying
quietly in refugee camps. This is whole countries moving. This is like half a billion people here
wanting to go there. They're not going to go quietly into the night. It's going to be a dismantling
of the system — and if it gets to that stage, then there's nowhere to hide and the castles will fall.
You know, like Gaddafi — when people revolt, the elites do not survive. That's what’s happened
in history.

: Where are you planning to put your energy over the next three to five years and

why have you made that choice?

I've been experimenting for a few years and I think I've worked it out. It's really advocating the
arguments we're talking about here; being a voice for the need to plan for this crisis and the
inevitability of it coming. Prick the bubble of denial within our own movement which is that
there's another path — because there isn't. This is how it's going to unfold. I'm quite convinced
about that — at least 90 per cent convinced. Of course there might be some miraculous
technology that changes the game but I don't think so. So we need to get ready and the advocacy
position for that is important.

A really important thing for me — and one I struggle with personally a bit — is giving people
hope; giving people a belief that it’s not too late — that there is a point that will come when we're
ready to respond, and that there is absolutely a capacity to get to that point and that we have to
learn to believe that. We have to actually believe that.

Of course you can't be a hundred per cent sure it will unfold that way - but you can't be a
hundred per cent sure it won't, and therefore it's the best strategy. That hopeful kind of belief in
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human capacity and acknowledging the fear that we have of failure, and going through the
grieving process — which I've been through — of grieving over the loss and the failure to protect
biodiversity, et cetera, all of which is very real — that’s sort of the inner work that we have to do
collectively to be able to get to the other place. Because when it comes, we are the people who
are going to paint that picture in the future. So we have to believe that process. So my personal
work I think is largely about that; painting that picture and giving people a belief that it's
possible.

JW: The last question is an "elevator pitch" question... You've got two minutes with the
most influential decision makers in the world. What are the two or three cut-
through sentences you would use?

PG: 1think the science clearly says that a crisis is now inevitable. You don't have to believe that I'm
right; you have to believe that there's a possibility of that — whether it is 10 per cent, 50 per cent,
80 per cent - there is rational possibility that we'll face a very serious crisis. If we're ready for
that crisis, or if we put the energy into it now, we will get through it. There is a lot of
opportunity in that transformation but there is a lot of risk if we don't get it right that we will
lose an opportunity.

So your job is to help us get ready. You don't have to buy my whole story — but you have to buy
the fact that it's possible that it will be this way because then a significant investment in getting
ready for the crisis means that we're potentially making a civilisation-saving decision. If we're
wrong, we'll end up with a cleaner world, with cleaner energy, and more energy security and a
nicer place to live. If I'm right, then we end up saving civilisation - and that's worth investing a
bit of effort into.

JW: Thank you.
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“THE IMPORTANCE AND THE CHALLENGE AND THE DIFFICULTY
OF LEADERSHIP”

AN INTERVIEW WITH JAMES GOLDSTENE, FORMER EXECUTIVE OFFICER, CALIFORNIA
AIR RESOURCES BOARD

Date of interview: 06/06/2012

Interviewer: John Wiseman

John Wiseman: Could you briefly summarise the key aims and the
current state of play of the Californian Climate Change Scoping
Plan and AB32?

James Goldstene: Yes, the short answer is that we’re on track to meet the 2020 goals required by

JW:

JG:

AB32. A slightly longer answer is that since the AB32 task began in 2006, the Air Resources
Board (ARB) has been carrying out its responsibilities to first adopt what is known as the
‘Scoping Plan’ and then begin the process to implement the measures in the Scoping Plan.

Not all of the measures in AB32’s Scoping Plan are ARB measures, but most of them are. Not
everyone is aware that while we are responsible for overseeing the implementation and making
sure we achieve the goal as the State of California, we are working very closely with our sister
agencies within California to meet those goals. We work with the Californian Energy
Commission and the Public Utilities Commission, the Department of General Services on
buildings issues; Caltrans - our transportation agency - on transportation issues. I want to make
sure they get the credit they deserve.

In addition to that we want to make sure that we continue to work particularly on legislation
that passed after AB32, called SB375. We want to work with the local governments. We refer in
the Scoping Plan to how important changes in local government planning are to attain the long-
term goals that we need to meet to reduce greenhouse gases by more than 80% by 2050. We
really have a short-term, a medium-term and a long-term view about how to reach 2050. So in
the near term, that really is the AB32 goal - 1990 levels by 2020 and that will be done by the
measures that we’ve implemented or read in the Low Carbon Fuel Standard, Cap & Trade
program, the Advanced Clean Car program or High Global Warming Pollutants.

All of those programs will be in effect and extend beyond 2020 - and 2020 is just an objective; a
goal. All these programs that we’ve implemented — and are implementing, have been designed
to extend past 2020. We really are moving towards the need to meet the 2050 goal and of course
it can’t just be California. We hope that what we’re doing here becomes something that can be
adopted by others around the world.

One common comment in other interviews we’ve conducted has been the
increasing importance of working closely with local government agencies and
other local agencies. Is that consistent with your experience in Californian
implementation?

Absolutely. In fact some local governments in California were ahead of the State in terms of
working on energy efficiency buildings and designing their communities better for more transit-
oriented development. Even before AB32 was passed. After the passage of AB32, we reflected
that in the Scoping Plan and the importance, particularly for the long-term, of improving our
transportation systems, making communities more walkable, making the jobs/housing balance
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a priority and community design, things like that. Much of that now is captured in Senate Bill
375. Senate Bill 375 passed the following year and that was a Bill that required the Resources
Board to establish greenhouse gas targets for the large metropolitan planning organisation. So
we give them specific targets to try to achieve over certain time periods.

What have been and are the biggest obstacles and challenges, in both the
development of the Scoping Plan and as it moves through to the various phases of
implementation? And, what’s your comment about the best ways of overcoming
those?

In terms of the Californian experience, you might recall that last year some of the major oil
companies and others funded a state-wide ballot initiative called Proposition 23. That
proposition was defeated soundly by the people. The vote against that proposition totalled more
than all other votes for everything else on the ballot. So it was really a great demonstration, at
least of those who were voting, of support for the work we’re doing.

But that doesn’t mean the challenges have gone away on the political front; they’re still there.
Even those in the oil industry who generally support the idea of combating climate change were
extremely concerned about the economic impact and wanted us to proceed carefully.

We have to be very careful to make sure we consider the impacts of what we’re doing on the
economy. What we were finding on a technological front is that the regulatory efforts that we've
undertaken and that our sister agencies have undertaken, are driving innovation. That the
technological innovation that’s needed to help achieve the goals both for 2020 and beyond, are
often driven by the existence of regulation; that there’s a requirement that something needs to
be done. We've found this particularly over the years with regard to automobiles.

For the last 40 years plus the California Air Resources Board has established a performance
standard for the auto makers to meet about the efficiency of their engines. First our work was
just on the traditional air pollutants and then we had it in the mid-9os and from January 2000
in the Greenhouse Gas Emission Standards as well. Those are now national standards both here
and in Canada. I think also in Australia. Those standards have also gone to other places.

Yes, and it raises an interesting point about the price on carbon as one of the key
levers, or policy interventions here and regulation is another. I take it that you
would say that both of those are important ingredients in the policy package?

Yes. You need it, at least in my view, to drive innovation in the environmental area as it helps
ensure investment in certain technologies or new ideas if there’s a regulation pushing it. It
doesn’t always have to be the case, but it makes a huge difference to those who want to make
choices for investing in alternative fuels, as an example.

That leads me to a question about lessons and priorities at a national level in the
US and indeed beyond. What would be the one or two most significant policy
decisions or interventions - perhaps firstly in the US and secondly globally?

One of the important lessons is that there’s a lot of great work happening at local and regional
levels - local government, state government or groups of state government - like we’re doing
with the Western Climate Initiative or the Regional Greenhouse Gas Initiative (RGGI).

I also think that we certainly saw with the Waxman-Markey effort in Congress a couple of years
ago, the political challenges that can arise as you begin to push for broader policies or more far-
reaching policies. Again, like in so many things political, policy and politics collide. Certain
things need to coalesce at the right time to make them possible; to make them happen. For
example — I'm not sure if AB32 would pass now in our state legislature. In 2006 the timing was
right. People understood the science, we had the right mix of politicians, we had a governor who
was very energetic on the issue and all these things coalesced, to make that possible.

JW: I have been talking with Roy Neel, formerly Al Gore’s Chief of Staff and Kevin

Curtis, from The Climate Reality Project. Both of them commented on the
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importance of the combination of timing and leadership and taking advantage of
particular windows of opportunity...

And you never know when that’s going to happen - and that’s where leadership really comes in.
As soon as you see the opening you've got to strike; that’s the challenge. That’s one of the
challenges and I think that can be overcome over time. Again, one of the overall challenges in
the climate area is that individuals who are paying attention to this don’t yet quite understand it.
They’ve heard about the science, I think in a large way we’ve overcome the doubts about the
science - there’s fewer attacks on that - but it’s still out there.

But even if you understand the science, it’s still hard to connect yourself to the actual effects and
so it’s not surprising at all that people question our efforts to regulate in an area that might have
an economic cost, when they don’t see the actual impact of what we're doing. Or they’ll say,
“California alone is only a small percentage of the overall global emissions - why are we doing
this - if not everybody else is?”

When people say that to you, how do you respond?

The primary response, again, is about leadership. That we are the incubator, that we’re
developing these programs so others can adopt them, and copy them. We can learn from them
and they can learn from us. It really is an issue of ongoing and sustained leadership.

In some parts of the environment movement there are people that are beginning
to say ‘this is too hard, or too late, too difficult’. What do you say to those who say
that the task of reducing emissions at the level and speed that science would tell us
is necessary, is too tough?

I think it’s a very short-sighted argument and it’s wrong. I think we have to act now and I think
we have to act quickly. I think others, in addition to Australia and California, need to act, of
course, but we are seeing that now. Those who don’t even believe in the science are now
beginning to see there are economic benefits. While there might be some pauses, particularly
initially in the implementation of the different rules, over time with energy efficiency, better
fuel, more fuel savings, other things; it actually could cost less in some areas to go about our
business.

Who else do you regard as important benchmarks in the development of large-
scale low carbon economy transition plans? Which other governments and
jurisdictions, do you look to as exemplars?

Well, of course I have to start with my Western Climate Initiative partners and at the beginning
of the WCI British Columbia was really leading. British Columbia and California are working
very closely together. BC was one of the few provinces that had a carbon tax in place and had
strong political leadership from Premier Campbell at the time. They were really very strong
leaders at that point. Right now I think with Premier Clark, they’ve slowed down a bit. I know
they do have an election coming up and we’ll see what happens there.

Also Quebec, and Premier Charest has shown a great deal of leadership and continues to do so,
and it’s been very impressive what they’re working on. In the north-eastern states, the RGGI,
the nine or 10 states that are doing RGGI - is a great example of leadership in this area and the
work they did has helped make it possible for us to develop our Cap and Trade program and how
we've set that up. Of course, we worked very closely at the beginning of designing our program
with the EU and their Cap and Trade program, so we learned a lot from them as well. I also

don’t want to forget about Australia and New Zealand.

I’d like to ask you to crystal ball gaze a little. Imagine we’re talking in 2030 and
imagine we’re in a world where the journey to a low carbon/post-carbon future is
really well and truly underway - the actions needed to really drive down emissions
to an 80% reduction by 2050 are really underway. Can I ask you to tell me the
story of how that has happened? Looking back, what would be the key components
of that narrative?

78



JG:

JW:

JG:

JW:

I like that question and I enjoyed it when you sent it to me. I've been thinking about it and
trying to figure out the way to approach it, how to start that. It partly comes back to the point
that hasn’t happened yet - but that will happen - when there’s an alignment of the policy, the
science and the politics, that allow for the United States - for Congress to act broadly, for other
countries to act too, simultaneously. A part of that is because we’ve seen what’s technologically
possible.

We've come to enjoy living in more pedestrian friendly transit-oriented communities. We've
enjoyed the cleaner air and the less pollution. We’ve seen that the programs that we developed
at the state and local level - let’s say the state level - like a Low Carbon Fuel Standard and the
Cap and Trade program have benefits that we hadn’t even envisioned when we first put them in
place and that national governments adopt them. So Washington D.C. and Ottawa and others
pick them up and they become national programs that everybody accepts as normal, in an effort
to reduce the impacts of what will then be strongly felt, the environmental impacts of climate
change, water supply, fishing, farming, fires and other things.

I think that’s the main story. Then you see leaders of countries working together and these
become very much part of these programs. Those ideas, this effort; becomes a regular part of
the meetings of world leaders when they come together and they really coordinate and achieve
agreement on how to deal with these issues.

My last question is an “elevator pitch” question. If you had a minute or two with
the most influential leaders in the world and you had a few sentences to deliver a
cut through message to them about what they need to do, why, and how quickly
they need to act on ecological and climate issues — what would you say?

I would first assume that they understand the issues, so I wouldn’t have to recap the science or
the environmental need for action. I would focus on the importance and the challenge and
difficulty of leadership, even when it’s hard; that they need to embrace this kind of
transformative change, which is something that would be reflected in their legacy - long after
they’re out of office.

Thank you very much.
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THE POWER OF PARALLEL NARRATIVES... PAINTING A PICTURE
OF A ZERO CARBON BRITAIN

AN INTERVIEW WITH PETER HARPER, HEAD OF RESEARCH AND INNOVATION AT THE
CENTRE FOR ALTERNATIVE TECHNOLOGY, WALES AND CO-AUTHOR OF ZERO CARBON
BRITAIN 2030

Date of interview: 20/07/2012

Interviewer: John Wiseman

John Wiseman: Can you begin by briefly describing the key aims of
. the Zero Carbon Britain plan? What outcomes you were hoping to
achieve?

Peter Harper: It is an attempt to get a plan for a rapid transition to a zero carbon economy
physically right. We felt that the official versions were a bit weak and weren’t actually solving
the problem, which in the end is a physical problem. An important feature of the first version,
called simply Zero Carbon Britain, was to avoid nuclear power and carbon capture and storage.
Part of the object with that plan was to prove that you could do it purely with renewables. You
often hear pundits say it can’t be done without nuclear or CCS. So we developed a purely
renewable scenario, and we felt we did show that, in principle, it could work.

In the second version, Zero Carbon Britain 2030, we tried to do the exercise much more
thoroughly, and particularly to look at the land-use side of things, which is usually ignored. We
also wanted to create a scenario with a strong component of demand reduction, asking how
much reduction is actually possible without damaging quality of life. This is also unusual in
decarbonisation scenarios.

At the end of the analysis we found 10% of emissions left which we just couldn't get rid of. This
is likely for any modern economy. Therefore, in order to get to our stated goal of zero, we had to
have some ‘carbon-negative’ processes. We also wanted to avoid geo-engineering as being
essentially a ‘silver bullet’ approach; so we decided just to use natural photosynthesis, living
plants, to provide the negative processes. But that takes a lot of space, a big deal in Britain.
However, another feature of the scenario came to rescue. We found that to get to zero,
mathematically we had to reduce the grazing livestock rather substantially in order to reduce the
emissions from the agricultural sector. About half of the land of Britain is used for grazing grass,
so if you radically reduce grazing that does free up a lot of land, which then becomes available
for sequestration. It’s a double-whammy.

As far as the energy is concerned, there’s nothing drastically unorthodox except a very large
amount of wind. This has been heavily criticised by some people — but the resource is definitely
there, in spades. British territorial waters are simply awash with wind power. The problem, of
course, is capturing it - and it’s a difficult environment, especially in the deeper offshore waters.
We had to postulate floating wind turbines to get everything that we wanted. The energy’s there,
it’s just whether the engineering is plausible. But floating wind turbines are being actively
developed, and we thought that would clearly be an available technology by, say, 2020.
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We made some important assumptions about technological progress. We felt it was fair to
suppose that in the course of 20 years, technology would improve at the rate it had in the
previous 20 years, especially if it were favoured by high carbon-prices.

You also made some assumptions about lifestyle changes...?

Yes, we tried hard not to make lifestyle changes! I think that’s an important thing. People look
to us at CAT and say, “Oh, you're the lifestyle people,” but no, we took a much more ‘pragmatic’
approach, “Look, if we can do this without anybody noticing, then that’s much more politically
acceptable.”

And assumptions about economic growth...?

We didn't make any explicitly, and this is admittedly a weakness in the analysis. We just said,
“Let’s assume the economy is more or less the same size it is now,” and that is an unrealistic
assumption unless you put in place mechanisms for doing that in a structured fashion. You
can’t just stop the economy growing. Peter Victor’s work on that is very interesting. He shows
that lots of transitions to a stable state are quite unstable, and you need to do it very carefully.
Tim Jackson’s followed a lot of that up as well. Next time, we’ll have to have a look at that.

So we tried not to make any lifestyle changes. But we failed! Given the constraints we adopted,
we found we couldn't deliver the same amount of livestock products and we couldn't deliver the
same amount of aviation. So the aviation level is similar to what it was in the “70s.

The diet that we’ve come up with, surprisingly, is much better - much healthier. It turns out that
to a remarkable extent, low-carbon foods are the ones you should eat more of for optimum
health. There is no getting round the fact that livestock are the biggest problem in low-carbon
food systems. The livestock problem is politically serious because it affects all sorts of very well
organised groups — partly meat consumers, but also stock farmers, the meat and dairy
industries and so on. It’s a big traditional thing. I must emphasise that these are not anti-meat
or ‘vegetarian’ scenarios. They are just trying to get the figures to match up. Inevitably we
produce low-livestock scenarios because nothing else works, and if there’s no penalty in terms of
nutrition and health, then we say, “Okay, this does work in carbon terms. If you don’t like it,
what are you going to do instead?” I have never heard a convincing reply.

It is irritating to find that on a superficial reading, or by hearsay, people think the report is
ideologically anti-meat. I think in Zero Carbon Britain 3, we’re going to start looking much
more closely at cultured meat as a way of feeding low-carbon ‘generic meat’ into the system for
people who like to eat burgers and sausages and all that stuff. I mean, a lot of meat is entirely
generic. You don’t know whether it’s beef, lamb or pork, or tricked out with soya. It’s reasonable
to suppose that in 20 years’ we could produce high quality meat-like stuff, leaving the rest of the
meat — there is still quite a lot of ‘real’ meat in the ZCB system — for high days and holidays.
There are plenty of eggs. There’s less milk and dairy. I must say again, we’re not against all
that. We’d love to bring it back, but we can’t see how you could do it and still deliver the carbon
reductions. If someone comes up with a clever pill for cows, then fine, it’s okay. But then you
will need some other mechanism for sequestration.

Could you talk a little more about the emissions reduction targets that the initial
Zero Carbon plans have been based on and what the view of yourself or the team is
now, given the current state of climate science?

I think the model is pretty similar throughout each phase of the project. When we started it was
partly triggered by the growing realisation that the climate response to greenhouse gas forcing
might not be linear. The orthodox view seemed to be, we’ll just decide how much climate
change we can stand, and then when it gets a bit much, just sort of taper-off the forcings and,
well, job done.
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Once we realised there were likely non-linearities and unpredictable excursions it became a
different kind of problem. I always think of that metaphor of Wally Broecker’s — of the climate
as a sleeping Angry Beast, you know, you’re poking it with a stick and one day it will wake up,
and all sorts of unpredictable things might happen. We realised that on a rather basic
precautionary principle, we ought to be very careful about waking the beast. Other people take a
different view, “If it ain’t broke, don’t fix it. Let’s just hope for the best. Life is full of problems.
Just get on with things.” But it is very characteristic of the green movement to be precautionary,
especially when the stakes are so high. Under the circumstances it seemed to us the only
sensible thing. I mean, do you wear a crash-hat on your bike?

Once we’d realised that the system might be non-linear and subject to abrupt change, we
thought, okay, on our reading of the climate science, how quickly do we need to decarbonise?
The leisurely 60% reductions proposed by many governments at the time, just didn't seem to fit
the bill, especially in view of the need for a world agreement — and Kyoto was just fresh. At that
point we felt we needed to postulate a world binding agreement, so we thought you would need
to put something pretty damn good on the table to get the Third World countries on board. It’s
got to be very fast for the rich world. The rule of thumb was: let’s get down to zero as soon as
possible. How soon is that? After some discussion we thought, well, we could do it in 20 years.
So our first model was a zero carbon UK by 2027.

By the time we got round to the next version, it was three years’ later and so we sort of edged it
up from 2027 to 2030 and that gave us our title. There was quite a lot of argument about
whether we would actually design a trajectory — a transition programme -- or alternatively, an
end state. If you read the whole report, you can see that some contributors are doing it from one
perspective and some from the other, but that wasn’t entirely cleared up. Me, personally, I'm an
end-stater. I think, we need a number of ‘existence proofs’ to say you could have the British
economy or Australian economy, American economy that’s zero carbon at a certain point and it
would look something like ‘this’ [makes a shape with hands]. Here [another shape in another
place] are some variations on it. That’s what I was personally keen on.

Since then, nothing in the theory has changed much, except we have had the great backlash, the
whole ‘ClimateGate’ thing...that, of course, didn't make any difference to people who are
evidence-based, but it was very striking that a large part of the population in Britain were
desperate for some kind of intellectual cover, anything that would allow them not to have to
confront all this. Suddenly, these slightly ridiculous events occurred, and half the population
rushed into it. It’s a bit like money, not worth anything in itself but if there’s enough people who
believe in it, then it’s real. Sceptics can now say, “Well, there’s enough of us and we don’t believe
it, we're not going to believe it, so our view is real.” Personally I find it very difficult to deal with
such smug perversity.

: That leads me to a question about impact and response. How would you describe

the response which the Zero Carbon Britain report has received?

Frankly, I, personally, have been disappointed. Campaigners love it — we’ve got people all over
the country inviting us to give talks and they use the slogan and that’s great. But government?
Well, we hear on the grapevine...they consider it pretty extreme. But it does mean that other
things become slightly more credible.

Which has some value in itself.

Exactly, yes, and the Zero Carbon Australia report in turn has made ours look like a walk in the
park, so that’s helped us. In response to “Isn’t ZCB rather extreme?” we can say “Well, wait till
you see ZCA!”
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So, okay, we're not sure what its role is in government. Academically, I have also been
disappointed. I expected quite a lot of academic critique and I've only had about three or four
people who’ve read it thoroughly enough to start engaging in serious conversation and say, “I
think you’ve made a mistake here...and here.” That’s what I had hoped to bring forth...serious,
elaborate critiques. But with a few exceptions that hasn’t happened. I think it’s probably because
we weren’t exactly clear what we were doing or who it was really aimed at, and the actual report
is rather long. It’s difficult for ordinary lay people to read because it’s too big, but yet there is
not enough actual detail to allow proper critique of it. It’s remarkable how much you need to
make a proper case and to allow serious scholars to evaluate it.

At the same time the broad claims should be robust enough to engage the considered views of
policymakers, opinion-formers, academics and campaigners. It would appear however, that they
could not see the wood for the trees.

One of our dilemmas is that from a government or academic perspective, any hint of lifestyle
change in reports like this immediately places them into a different category of campaigning
literature, ‘to be looked at later if I've got time’, which of course never happens. We strove to
avoid lifestyle changes, but they turned up anyway as a result, not an assumption, and we
reported them frankly, as of course we should. Sadly, it meant the report was much less widely
read than we would have liked, simply because it was mistakenly dumped in the wrong pile.

: So what have been thinking about in relation to the next version? Will you change

your communication strategy?

Yes, I think so. I think we’ll produce a central report which is only about 150 pages, much
slicker; and we’ll try and pick the key graphics and get it across that way; and that will be backed
up by lots of online technical appendices in the form of peer review papers, some of which we
will try to publish...so we’ll actually get more of a scholarly critique.

I don’t know what to say about the academic community because you’d have thought this was
what they’d want. In principle they're all interested in important problems, and when they see
climate change coming along they ought to feel they could get a few brownie points. But for the
most part quite the opposite seems to be the case. They seem to be saying, “Right, I'll pick a
problem. IfI can solve it, I can get a publication.” You actively avoid so-called ‘wicked
problems’ because you can’t solve them, and it just gets into a mess and doesn’t help your peer-
cred or your career! So most academics seem to be playing safe and leaving these messy
problems to politicians. It’s not a problem we’ve got here at CAT, of course!

: So in reflecting on all of that, what do you think are the biggest obstacles or

roadblocks to producing really compelling transition strategies that have a real
chance of being taken seriously?”

Well, I don’t know. I have always thought our job is just to get the science right and lay it all out
without fear or favour and to ignore the politics completely. Because even if you just get a hint of
the political forces, they constantly trammel your thoughts. So I say, “Let’s just stick with the
physical factors, get them right, and then go and deal with the politics and the economics later.”
I felt that’s an important part of our strategy. But of course, that doesn’t work very well as a
communication strategy. It has to be presented and packaged and all those sorts of things.
Personally, that’s not my forte. I just like to have rational arguments with people and get them
to the point where they say, “Well you are right, but I'm not going to do anything about it!”
That’s fine, I don’t mind that, as long as we can get to the point where we’re having a good
dialogue. But, of course, there’s so much irrational thinking of all kinds, and the simplest thing
is just to stick your head in the sand.
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the climate science field — and for people from a scientific background in general —
who are instilled with the view that, fundamentally, how change occurs is the
presentation of scientific evidence and ‘fact’. But for a lot of people, that’s not how
they make decisions and it may not be on the basis of rational evidence in the
normal way that we think about it.

Yes, yes, that’s the world we’re in, but what are we supposed to do? I feel that we’ve got to have
firm ground under our feet, even if we're not expressing it in the normal scientific way. We've
got to have the real data, otherwise, we'’re sort of making it up and then, consequently, you're all
at sea. Ithink there should be sub-communities of people that can just look at the facts directly,
not get too upset about it.

My favoured idea is a ‘parallel narrative’. It’s an interesting story, like a science fiction story,
about how we got to zero. People might enjoy the story, but would say, “Well, thank God we
don’t have to do that. The government itself tells us we don’t have to do it.” This allows them to
rehearse the story without getting scared, because it’s just a story. But nevertheless it does
unconsciously prepare people for potentially rapid changes.

So can I use that as a starting point for asking you to have a go at that task?
Imagine it is 2030 and we are well and truly on the road to a zero carbon economy
and society in Britain. How did we get there?

All right then. Well, we started with this parallel narrative and we got lots of people interested in
it. Perhaps it was a novel written by someone or a play...subsequently made into a film... and
everybody said, “Well, gosh, that’s very credible.” It portrayed a very interesting possible future
and it got people talking. They defended themselves against its real challenge by saying, “Oh,
that’s just literature, you know, just a fantasy, so we can look at it just like we look at any other
film.” Then, gradually, people sort of talked about it and thought, “Oh, that’s not so bad, in fact
it’s quite nice. Could it actually be realistic?”

Meanwhile, on the basis of that, the government encouraged a lot of research on all the things
that we would need to do, as a kind of insurance policy. At that stage we were not asking to
actually transform everything... but we said, “Please, we need to know this, this and this; if we
do need to decarbonise the economy very rapidly there’s all sorts of stuff we don’t know yet but,
please, just get this going, just in case.”

There was a general feeling within the scientific community that, actually, it would be more fun
to have real goals and a kind of applied focus. Once the scientific community latched on to this,
they started demanding more. “We can see perfectly clearly there’s a problem here and we think
we can come up with lots of solutions. Give us the tools and we’ll do it’. So it was more like — I
hesitate to say the Manhattan Project — but something like that, on a world scale. Others have
called it the ‘Apollo-Gaia Project’.

So, okay, we turned the research community around and that was a great start. Meanwhile, at
first the rest of the population carried on its merry way but then there was some kind of
‘enabling event’ that crystallised everyone’s awareness that the situation was now different and
demanded urgent, radical, but entirely humane, actions.

Let me comment in passing on Paul Gilding’s book [The Great Disruption]. He’s saying he
thinks the ‘enabling event’ is endogenous and inevitable rather than some discrete trigger. That
would be brilliant, but personally I can’t quite see how that’s going to happen. I think it probably
needs some kind of exogenous event, like — taking an entirely hypothetical example! — a piece of
the Greenland icecap breaks off causing devastating tsunamis in the Atlantic.
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After such an event, the long-familiar parallel narrative kicks in: everybody’s prepared,
psychologically primed. Very similar, I'm told, to the situation in the 30’s in Britain — lots of
middle-class households talking about what it would be like if there was a war and, “Thank God
there isn’t going to be one. That nice Mr Chamberlain will sort it out.” But they kept talking
about it because it was fascinating. They would say, “Oh, it would mean evacuating the children,
it would mean airfields all over the countryside, barbed wire on the beaches.” But when it
actually became inevitable, they were ready to accept these things and give the government
permission to act in ways that would otherwise be unacceptable. At that point, you could have
very rapid change, as in America with the cessation of private car production in 1943. It just
turned round on a dime, just like that. It can be done...If there’s a sufficiently strong signal, I
think everybody could get on board... and then you’d get a really rapid change.

Then, after that, it could be really fun. I mean, it could be like a bit of a roller-coaster ride.
There’ll be lots of political arguments and debate because there’ll be lots of losers... people
whose interests are affected in various ways, but on the other hand, because you can see where
you're going, and you've got a good goal, then people could really get into it. The required rate
of change is much faster than we’re used to, but to put it in perspective, it would be trivial
compared with some of the horrors of the Second World War.

: What do you say to the parts of the environment movement and climate movement

who say, “Sorry, it’s too late?”

I sometimes go to meetings and I find that people are actually talking about climate change, but
what they mean is just adapting to it. They don’t mean trying to stop it. They just accept it.
They don’t seem to feel it’s their job to stop it. They feel completely passive, disempowered.

I feel there could be a point where it goes the other way from the narrative I've just described.
Eventually everyone throws in the towel. At that moment the green movement would have to
totally recast its ethics. All those lovely old Guardian-reading, Women’s Institute ethics... all go
completely out the window as the tropics start to collapse into savagery and we have to decide
who shall be helped, who to abandon, and how to defend ourselves against the desperate. It’s
the collapse of civilisation in the sense that our hopes about international order are gone. The
UN will collapse. There will be defensive blocs of countries, otherwise small groups of self-
interested people, trying to defend their own things, lifeboat stuff, that’s just too horrible to
think about. It would be a huge mess, my God! You know, I worked so hard on this, I just don’t
want to go to that horrible place. People don’t seem to realise what it means, ethically.

In preference to that, I would go for geo-engineering as a last resort, and I think this should be a
big part of our research programme. We really need this because we might need drastic
emergency measures to stop the whole thing slipping away. Of course there’s better and worse
geo-engineering. Air capture seems the most benign. It can happen anywhere, so find the right
place to actually bury the stuff. Then it’s just a question of energy, and of course we can
decarbonise the energy system. Okay, you might say it’s expensive but, you know... whatever it
costs. So you can imagine huge solar-powered machines in the middle of Australia just quietly
chugging away and the rest of us pay you to do it. See what I mean? Instead of exporting coal,
you’ll be storing carbon on our behalf and we’ll pay you handsomely. And that could happen in a
lot of other places too.

Of course I'd prefer to do it in more benign ways based on photosynthesis, such as we’ve
explored in Zero Carbon Britain. That’s the Rolls Royce solution. But in a desperate emergency
it’s just too slow and too land-intensive. So if it just comes down to a question of energy, we can
do zero-carbon energy, and quite quickly.
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can happen without a shift in how we understand economic growth and what
economic growth means?

I can’t see how we can continue economic growth. The maths just don’t stack up. It just runs
away with you! So I'm in favour of a transition to a very slow growth path, perhaps the Peter
Victor sort of model. I'm not an economist but I just feel that’s the requirement. Above about
$15000 dollars per capita GDP the level seems completely arbitrary anyway, in terms of welfare,
so why not quit while you’re ahead?

The other side of it, of course, is the lifestyle thing, and we’ve striven to avoid imposed lifestyle
changes because we know that just makes it much more difficult. Essentially the ZCB2030
model says, “Hang on, everybody, we’ll do it for you,” and the only noticeable difference is
there’ll be less flying, on average, and less meat and dairy, which just means they’re more
expensive. We think this is what most people would prefer: “You do it for us. Tax us, we’ll pay.
We don’t want to change our lifestyles. We're prepared to work harder and pay for it.”

In ZCB3 we are planning to introduce the idea of ‘encouraged’ low-emitting households, perhaps
as many as 20% of all UK households. We notice that individual households can reduce by up to
80% all on their own, and some would prefer to do this by cultural adaptations rather than
paying high taxes for ‘top-down’ solutions. We think the government ought to find ways to make
such adaptations worthwhile.

: Can I finish an elevator pitch question. If you had a few minutes with the most

influential political, perhaps corporate, leaders in Britain and you had a few
sentences to convince them of the necessity of really urgent decisive action on
climate change, what would you say?

I tend to just go back to the physics. I go back to things like microwave ovens, which everybody
is familiar with. If you come down for your breakfast in the morning and turn the microwave on
and nothing happens, you don’t say, “Oh, physics must be having a day off.” You say, “Well,
what’s wrong with the equipment?” You know that there are ‘invisible rays that cause warming’
and they’re damn well always going to work! So I say, “Look, that’s the situation. We’ve got this
imbalance of radiation.” Obviously the greenhouse gases are there. Nobody argues about that.
They’re there and they are our greenhouse gases. So, therefore, the physics says we should
expect some kind of warming. Indeed it looks as if there is, and it’s about the right sort of level.
So, you know, very simple. The physics says that this is what we would expect and there it is.
Basically all I want from sceptics is to accept that we are not gullible or thick but behaving
reasonably on the balance of probabilities, while remaining open to contrary evidence. And
please show me some!

: And if they then said, “Yes, fair enough, I'm accepting your argument. Tell me the

two or three things we should do as a government immediately?” What are the
priorities?

You can’t do it just by piecemeal tinkering. You've got to have a strategy, so you’ve got to know
where you're going. You need to engage the research and policy communities in exploring very-
low-carbon futures, and transition plans to go with them. At the same time you start steering
research into areas we know we’ll need more data about, based on your future studies, and
allowing for a lot of uncertainties.

Then you’ve got to start promoting the transition, but at first, only as a possibility. Let me
comment that I'm surprised that ‘they’ are not doing that at all. They could do it without
frightening the horses too much. They could make it seem like another possible world, and use
the standard propaganda arts to make it seem a reasonable alternative. They did it once before
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during the Cold War. “There could be a nuclear war, you know.” Well, horrendous. “But we've
got the Civil Defence system; this is how it would be and this is what you do.” It was all a bit
weird, but at least they did promote some kind of alternative public vision. It was indeed widely
mocked, but it was widely discussed. I must say I like the idea that our ‘parallel narratives’ might
get to the state of being mocked!

Probably the government should have plans to contain localised collapses. It might be that the
increasing interconnectedness of everything is more brittle than we think, and once things start
to unravel it could go sour quite quickly. I think that there times when we’ve come perilously
close. In 2000 in Britain we had a strike of fuel delivery drivers. Only three days later the
government had to cave in. Just nothing was working. It was very, very brittle. I think people
would be less nervous about embracing changes in society if they knew that come what may
their basic needs would be taken care of — food, shelter, security, energy, communication. I'd
like to see a kind of emergency guarantee of basic conditions so there is no panic, no
amplification of instability. Perhaps indeed a bit like Civil Defence, but something everybody
has absolute confidence in.

: And your own choices about where you’re going to put your energy over the next

three or four years in relation to the Zero Carbon Britain project and later
projects?

It’s the analysis...I'm particularly interested in the food and land side. Energy is still the most
important factor, but food and land are still much more important than is generally thought,
and even more so in terms of the non-climate aspects of sustainability. So I'll be working on that
in various ways.

In terms of personal ethics, I don’t want to be so beholden to the system that a large part of my
brain is unconsciously back-pedalling. If you're effectively committed to a high carbon lifestyle,
then although you might theoretically, think decarbonisation is good idea, when suddenly you
are faced with its consequences, you find yourself voting for Armageddon.

Although ZCB is essentially a top-down model, there is room in it for radically decarbonising
households that could make a significant contribution. I like to think I know how to be one of
these. Ilike to think ...I'm ready for it, I know what it’s about and, at the drop of a hat, I can just
doit. I could help and show other people that it’s not so difficult; it’s like this, and like that; and
we can learn together. I think that’s what I ought to do.

JW: Thank you.
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POWERING A GREEN PLANET

AN INTERVIEW WITH PROFESSOR MARK Z. JACOBSON, DIRECTOR OF ATMOSPHERE
AND ENERGY AT STANFORD UNIVERSITY

Date of interview: 09/04/2012
Interviewer: John Wiseman

John Wiseman: Could you begin by briefly describing the key aims
] of the research leading to the Scientific American article, ‘A Plan to
| Power 100 per cent of the Planet with Renewables’ and ‘Powering a
Green Planet’? Who were you trying to reach? What were the main
outcomes and impacts you wanted to have?

Mark Z. Jacobson: Our goal in our program and in my research, and also of Mark Delucchi and
others we work with, is to address climate, air pollution and energy security. There are two and
a half to three million people who die every year from air pollution worldwide and climate
problems contribute to these air pollution mortalities. Climate problems have their own
mortalities associated with heat stress and famine and severe weather, and the problems are
only getting worse on a large scale. So my goal is to try to address these public health and
environmental problems and because energy causes these problems it really requires a
transformation of the energy infrastructure.

The other thing is — for a stable society, we need to have stable energy supplies and because the
current energy infrastructure is based on limited resources, regardless of the pollution it’s not a
sustainable energy source. So our goal was to see if it was possible to change the energy
infrastructure into a clean renewable system, which would save all these people’s lives every
year and also reduce the environmental impact significantly.

Really the question is: Is it technically feasible to make a large-scale transformation to 100
percent clean renewable energy where there’s virtually no combustion and no carbon in the
emissions. Also no combustion products that would affect air pollution and health.

JW: What’s your view about the impact the plan has had in the two years since it’s been
available? What sort of feedback have you had? Who do you feel has been most
interested — and most influenced?

MJ: The first step actually before we came up with the whole plan was a ranking of many different
energy technologies. We looked at wind, solar, geothermal, tidal, wave, hydroelectric, nuclear,
coal with carbon capture and certain biofuels to compare and see which ones are the best ones
to use. So that comparison probably drew the most critics because we ended up ranking these
different energy technologies — saying these are the best ones; these are the middle ones and
these are the bad ones.

Of course, the advocates for the middle and the bad ones didn’t like the fact that they weren’t
the best ones and so as a result there was a lot of criticism by those groups, which was expected.
But I say this because since then the next step was to take the best technologies and to develop
this plan to power the world, and see whether it was technically feasible and I would say the
criticism of the overall plan based on these technologies, is not nearly so great as the criticism of
the ranking of the technologies in the first place, maybe because there was less of a constituency
to oppose it.
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We did get criticism on the overall plan and a lot of people suggesting it’s Utopian and pie in the
sky, and asking for too much. In fact, we were really just looking at the technical feasibility of it
rather than saying this will actually happen. We did determine — and we still stick to this
conclusion — that it is technically feasible and we think even economically feasible, but the main
problems are political and social.

This is because of the reasons for the first interaction we had — there are too many competing
interests. So all the technologies that are ingrained in our infrastructure that we need to change,
those groups will try to fight tooth and nail to try to avoid being thrown out of business
effectively. They’ve mostly been receiving subsidies for years and they've developed good
lifestyles as a result. And there are a lot of people whose jobs currently depend on those
industries so there are some legitimate concerns. However, we do think that those people can
be trained for new industries, because the new industries that would replace these other
industries require jobs, require training and they will generate income as well. So there are
people who criticise this large-scale plan, but we think that most of those people have ingrained
interests.

You’ve suggested that this kind of transition is technologically feasible and
probably also economically feasible but the big challenges are social and political
and that, in turn, arises from vested interests and power and path dependencies.
So what’s your answer when people say to you, ‘yes, there are significant political
obstacles here — what should we do about that?’

I think the political obstacles can be overcome through education because, aside from the
people with financial interests, most people don’t really care one way or the other what their
energy infrastructure is. But there are political parties that have positions and those positions
are based in part on the philosophy of the constituents and the philosophy of the vested
interests.

But the constituents — they’re currently used to a certain infrastructure and they have this
impression that clean renewable energy is not efficient, or unreliable or electric cars don’t go
very far, or they’ll break down. They have these stereotypes of what this new energy system
would look like and it’s not a very favourable stereotype. But with examples and with education
I think these people actually would realise that this is a much better energy infrastructure.

Just for example, if people realised that an electric car consumes four to five times less energy
than a gasoline car in raw energy, so requires less energy — and if they also were convinced that
their car would run just as well as the other, the current car, they would be less opposed to
shifting resources from current fossil fuel based cars to electric cars.

Or if they’re aware that wind turbines, even if they don’t like the appearance of the wind
turbine, that they save many people’s lives and even reduce bird kills compared to fossil fuel
plants, that kill birds through pollution in the streams and air and soil. And also if they realised
that in the United States for example, there are 50 to 100,000 people who die from air pollution
every year from the fossil fuel industry. Worldwide it’s two and a half to three million. But
people don’t know that.

When the numbers are brought to people’s attention I think they change their opinion about it
because they didn’t realise that there is a benefit. Otherwise they might ask themselves, “Why
should we bother changing?”
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So one implication of this is that information and education is critical. Does this
also suggest an important role for working examples — for ‘living laboratories’ — so
that people can say - yes, I've seen it over there, that seems to work?’

Yes, this is why I think Tesla was a genius company because they realised that to change the
image of electric cars you need to produce a fast, sporty looking car and I think that has done
more to change people’s perception of electric cars than anything — all the talking in the world.
Having one example, where you have a Tesla roadster beating a Ferrari on a track is really all
you need to make it suddenly cool to have an electric car. So definitely examples are important.
Another example is having a house with solar panels on it and showing that that house doesn’t
require any outside electricity - that you pay up front for the panels and you have free electricity
after you've paid that off, for basically 30 years.

Showing that it can be done is crucial because people are often afraid to change or don’t know
what it takes to change. So the more avenues they see their neighbours doing it, the more likely
they are to do it. If they see something working, that will work. But if something doesn’t work
then the opposite happens. The Chevy Volt had this problem because the battery was heating up
and that made people stop buying Chevy Volts for a while.

Is there also an important argument there about the importance of skilling up a
whole workforce to be able to do renewable energy or do energy efficiency well
and with a high success rate?

Yes, you need a trained workforce. I think it’s kind of a multiplicative process where the more
people you have in an industry, the more likely you can actually accelerate.

On the technology side, in the couple of years since the original work was done,
has your view about the broad mix of technologies of wind and solar remained the
same?

It’s pretty similar. We picked wind and solar as the main elements that you could use to
actually power the whole world with. The other technologies would be great — the more
penetration, the better. But there’s a limited amount of geothermal that is extractable at some
reasonable cost and the same with hydroelectric, most of the hydro is tapped out worldwide and
you can have some growth, but you're never going to get it to power the whole world.

Now with tidal and wave — at the time we were treating them pretty evenly, I think tidal is doing
a little bit better than wave power, but they are still both going to be relatively small
contributions. But between wind and solar, solar prices have come down faster than we’d
anticipated, so that is good. We’ll probably have them in roughly similar proportions no matter
what because part of the solution is to balance the loads and you really need roughly equal
proportions of solar and wind to do that effectively. The solar peaks during the day, often the
wind peaks at night, over land in particular so they’re very complementary in nature; when the
wind is not blowing the sun is usually shining and vice versa.

So if you just rely on one and not the other that’s where all these unreliability stereotypes come
in, which is somewhat true when you're just dealing with one of those resources at a time but
not when you combine them together, because when you combine them they’re much more
reliable. Then there’s the advantage of concentrated solar in that you can store the energy at
night and use it to power electricity at night, which makes solar really a 24-hour source along
with the wind. But they're still very complementary and so we think there should be roughly
similar proportions. Now whether you have more wind or solar is going to depend on your local
location and whether it’s windy or sunnier in that location.

90



JW:

MJ:

MJ:

So the way in which the infrastructure of the grid is put together and its
management systems are also critical questions?

Yes, well in order to get more wind and solar on the grid it’s not necessarily that you need more
transmission pathways, but you need greater capacity of the existing lines. And you may need a
few more pathways to reach out to places that are remote where you’re going to have a lot of
wind or solar.

That’s especially true in Australia and the US, but there are a lot of places that are nearby... for
example, in the US, the whole east coast offshore is right near the coast where most of the
people live, a third of our country is along the eastern seaboard in terms of population. So you
don’t need long transmission for that. But probably one of the biggest barriers is the limitation
of transmission. When I say barriers, it’s not a technological barrier, it’s not necessarily a cost
barrier either, it’s more of a zoning issue to try and convince people to build more transmission
or more capacity for the existing transmission.

In thinking about the United States...what are the two or three most significant
decisions that could be made to really begin to drive a serious transition to
renewables?

One would be eliminating subsidies to fossil fuels and shifting some of those subsidies to
renewables, clean energy technologies and maybe just eliminating the remaining subsidies. But
you really need to take away the subsidies of the fossil fuels. That’s the key part, because that’s
what keeps them in business. We can add new energy infrastructure that’s clean, but that
doesn’t get rid of the old stuff. The old stuff still relies on subsidies. The only way to get rid of
them is through passing a law to make them go out of business.

Another thing you could do is through tougher emission control regulations, which California is
doing in terms of vehicles and particularly the power plants. But definitely in vehicles they’re
gradually ramping down, making it so it will be almost impossible within a few years for a
combustion vehicle to meet the standards — only electric cars will be able to meet those
standards.

Then the other step on the positive side is to increase transmission. That really requires an
organised plan of where you want to put the line. First, an organised plan of where you want to
put the solar, the wind and the geothermal, and then plan the transmissions. So everything is
organised ahead of time and that would make it more efficient as opposed to piecemeal, adding
things here and there. So that would be the second thing.

If you can accomplish those first two things, the first one in particular to grow the renewable
energy sector, that could be enough to spur it along with transmission, to really get things
moving. But a lot depends on how effective that is. The third thing would be to give other types
of incentives to people, or the population in general, to grow the renewable energy technology. I
don’t know if it’s through more research. We know the technologies that exist right now are
sufficient, we think, to power the entire world. But you can always make things even better and
more efficient and less costly.

So certainly focusing the research and education, research on the technologies that we know are
good and make them even better. And then, at the same time, improving people’s education
about renewable energy and the impact of not using renewable energy, I think that would help
to solidify people’s belief that something has to be done.
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: What’s your view on two other potential policy options: first, carbon price or cap

and trade systems — and secondly, feed-in tariffs?

I'm not too tied to any particular policy as long as it works. For example, the revenue neutral
carbon tax - where you tax the bad fuels and give the money to the good fuels. There you can
claim that you’re not actually taxing anybody. I mean there’s no net tax generated, so you're not
really adding more burden to the public.

The feed-in tariff seems to have worked pretty well in Germany and other countries. I mean it
spurred huge amounts of growth of solar panels in places where there is not even a lot of sun,
which is good because you still generate energy from them and it also spurred on industry for
building the panels and that helped to lower the global price of solar and that helped other
places. So that was very successful.

I think the carbon tax would be more successful than the cap and trade. The issue with cap and
trade is that it depends a lot on how people account for things. So the concern is always that
somebody counts the forest growing, and they say we’ll just keep polluting because we paid
$100 for that forest over there.

: California is about to introduce a cap and trade. Is that a risk with that system?

MJ:

They have a lot of stricter requirements for it, but still I don’t think that it’s quite so good
because there are too many options for inaccuracies in the accounting.

: That leads me to several questions about the speed and scale of the actions that

are necessary and possible to have a reasonable chance of heading off the nastier
end of climate change. When people say to you, ‘well this is all very nice, but really
it’s unrealistic to assume that we can make this kind of shift at anything like the
speed required’. What’s your response to that?

I disagree. First there are historical examples in the world of us collectively doing large-scale
projects in short times. In World War 2 the world produced 800,000 aeroplanes in five years.
And the interstate highway system, the polar projects, they were all large-scale projects. Now
this might be larger than those, but those were decades ago.

To power half the world with wind, for example, under what we call a wind, water and sun
economy, where we have everything powered by electricity and hydrogen, we would need about
3.8 million 5-megawatt wind turbines. Four million turbines, to me, is not very many. I mean,
we produce 770 to 80 million cars every year. So to build four million wind turbines that last for
30 years — effectively it’s 100,000 a year. If you are comparing it to automobiles, it’s trivial.
That’s not a technological barrier. We can even ramp it up to do it all in a period of time.

But that’s if everybody agreed to do it. So the real problem is not the technological ability to do
something fast, it’s really the political ability to do it fast. Now sometimes historically certain
technologies, if they’ve been really effective, can actually cause a transformation to occur
without much effort and allow the laws to be passed without much effort.

What sort of examples come to mind?

Take the 1863 Alkali Act - the British Alkali Act it’s called. So can you imagine today a
government or a parliament or a congress, mandating 95 percent reduction of any pollutant
from a source immediately? That’s exactly what they did in 1863, they mandated 95 percent
reduction of hydrochloric acid from alkali factories and nobody complained either, or very few
people complained. But the reason they were able to do this was that somebody just invented a
simple and cheap technology to do this. The technology was basically a scrubber. They had
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alkali factories with smoke coming out that had a lot of hydrochloric acid in it. So what he did
was put the smoke through a chimney and he just put brushwood in the chimney, poured water
down the brushwood and this hydrochloric acid would dissolve in the water and would go into
the stream and destroy the stream...but the fish — well that’s a different story.

But it was so easy that anybody could implement this and prevent the hydrochloric acid from
getting into the air. So it was really easy to pass that law. So now in the case of let’s say, electric
cars — I mean electric car technologies are coming along faster. Now we have cars that can go
310 miles — the Tesla model S — and the charger, their latest charger, is going to be built into the
car. It can charge that 310 miles within about an hour so 440 volts, 160AMP charger. I mean
we didn’t think that was...

: Technologically possible any time soon?

MJ:

Yes, in a short time, but we thought maybe 10 years from now that will happen. But in fact,
they’ve installed along Highway Five from Los Angeles to San Francisco, so there’s certainly an
infrastructure and Nissan wants to put their 440 volt chargers in gas stations around the
country... They’ve built a lot of different levels of chargers, most of them will probably be 220 or
slower - they’re still taking a while, but some of these are really super fast which is really
advantageous if you want to go on long trips.

So the point there is that the technological breakthroughs can become tipping
points and really can change the momentum?

Yes, because that’s what people complained about. I mean for electric cars they were
complaining: (a) where are you going to charge them and (b) they can’t go very far and (c) they
putt-putt around and they’re not very fast. So now they can be fast and second, they can go
longer distances and now, third, you can actually charge them faster than before. So there’s
three barriers that have been broken down within literally four years. They haven’t been on a
worldwide scale right now, but once you do it in one place or you know you can do it and it’s
reasonably cost effective...

What assumptions are built into your work in relation to economic growth? And
more broadly to what extent do you think that climate and other ecological
challenges are solvable even with a really large-scale rapid transition to
renewables. Or does the question of overall growth in energy demand and
consumption also need to be part of the equation?

Our analysis was based on current 2030 energy consumption trends. But going beyond that
there’s going to be further growth and so we’d certainly have to match the demand there. But
our conclusion - the resources in terms of solar and wind are so much larger than - for solar
they’re in the order of 30 times the projected power demand for all purposes and about seven to
10 times for wind. So we don’t think they’re anywhere close to saturating the resources. It does
make it more competitive when we have to find the resources in a given area.

I also think efficiency will get better and better in terms of public transport, transits. I do think
this could be a problem in developing countries that have experienced rapid growth. So unless
they actually do grow with efficiency in mind, that could be problematic because they’ll have
some embedded infrastructure that’s inefficient and to change it later is going to be harder than
to build it from scratch efficiently.

Have you had much conversation with say, the Chinese, or Indians, on that
question?
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MJ: Well my interactions have been more with some individuals or through presenting talks -
they’re pretty favourable. People are so tuned in now through the media and through
communication technology that... when I talk to them about it, they’re aware of a lot of the
technology. They’re not necessarily aware of what happened this year or last year, but they’re
pretty up to date, even if you go to some remote areas and especially when you talk to students
— they really want to make a change and so usually I get a favourable impression.

It’s usually when I talk to utilities — they're a little more sceptical. But I think what I see is a lot
of people really do want to make a change but they sometimes have this attitude that this is all
well and good but they are frustrated by the fact that they are one person and you have to deal
with a few bureaucracies.

JW: Which all comes back to the question of how to bring about the necessary political
and social change?

MJ: These changes really have to come at the policy level through government action. So the
government action requires people to believe and to send messages to the politicians, assuming
you have a democratic society where the politicians are elected. Although, in places where
they’re not elected sometimes it’s even better, because the central authority, if they decide they
want to make this change, can just order it and don’t have to worry about what anybody thinks
about it.

To an extent that’s what happens in China to some degree because, like for example they built
some transmission between three gorges down in Beijing and they’re not worried about — well
here in the US we have these regulations about how much transmission we can put on a given
line and how thick the line can be and how far they have to be apart. There it’s like - this is what
I've heard of and seen - you look at a photograph of it, just lines piled on top of each other. But
they make it work successfully and they get the job done and it went up pretty fast, without
much bureaucracy — so it works.

JW: I’d like you to put on your most optimistic hat and imagine a world - in 2030 or
2040 - where the journey to a post carbon future has seriously begun and we’re
well on the way to a serious transition from fossil fuels to renewables, and to
reducing greenhouse gas emissions at something close to the required rate. Can
you tell me what that world would look like and how might we have got there?

MJ: Ithink if we didn’t have any policies different from today, what would happen is this. You’d
have continued growth of wind and you’d have continued growth of solar. I think electric cars
will grow faster, because there are just a lot of companies making them and the cars are getting
better. And people, once they realise that they pay in the US the equivalent of less than $1 a
gallon of gas, compared to $4 or $5 for gasoline - there’s no reason you would buy a gasoline car
once you've driven an electric car. The fuel costs are just so much lower and it drives so much
more efficiently in terms of acceleration et cetera.

But I would never drive a gasoline car again after driving an electric car. So it’s really strange
that I ever drove a gasoline car. I go...why would I ever do this? So I think once people
experience that and if there are enough cars that are affordable, then there will be a large-scale
transition. I think it’s just because it’s a better technology, just like Apple coming up with an
iPad and people keep wanting to buy it because it’s better than the other brands. So I think, just
on their merits, that these electric cars will win.

JW: That tells me about transport and electric cars. What about stationary energy?
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That’s going to be slower. You'll get mostly renewables but you’ll also start to get natural gas
competing...that’s again if we don’t do anything special.

Tell me about the more game-changing end of the story, the most radical
optimistic end of the spectrum?

I don’t think it takes a whole lot. I mean it just requires one decision to say, look, we want all
new [energy] generation to be clean renewable generation and so therefore, we’re going to,
either through new investment or through a tax on the other ones, make them less competitive.
But it starts with the new generation. Because right now, as I say, wind is say 40 per cent of all
new generation and solar might be 10 per cent or something, but we want those numbers to be -
the total should be — 90 per cent or something like that and the rest should be other renewables
too.

So the key is to get the new stuff and then the old stuff will gradually be replaced with the new
stuff and some will be forced out of business because we also put some kind of taxes on them,
but some will survive. Over the 30-year period, hopefully all the old stuff will go out of business
and everything that’s new will replace it - that’s clean.

But the key is you can’t have natural gas in this mix, which is the other big competitor in terms
of new energy sources, because every natural gas plant is going to be here in 30 years or 40
years. So how do you do that? First you have to be honest about the accounting. Part of the
reason why natural gas has gotten a pass is because people have been looking at the 100-year
timeframe compared to coal, and they say it’s better than coal in a 100-year time frame. But in
fact if you look at the 20-year timeframe it’s worse than coal because of all the methane
especially when you get to the ‘fracking’ and then there are huge amounts of methane coming
out.

That’s relevant because the Arctic sea ice is going to disappear within anywhere from 15 to 30
years. Once that happens then there’s this tipping point in the climate in the north where
there‘ll be ocean below and so you start warming faster and so if you want to save the Arctic ice
you can’t have these methane releases. And so this is a problem and people don’t realise the
connection and also the fact that there’s lots of large emissions from natural gas.

So there’s all this misinformation again, so you come back to education about the effects of
different energy technologies, that natural gas is not a clean thing. In fact on the relevant time
scale it’s actually dirtier than coal in terms of the global warming effect.

Now in terms of the air pollution impact okay, coal is probably the worst. But they’re both bad,
I mean this is the problem and there are things that are better to solve that problem, so really
again information and getting these subsidies, [getting] some policy mechanism to prevent
natural gas from growing - this is very critical. But if that happens, if there are the right policy
measures in place in each country then all the results will follow. So it’s really a question of
getting the policies in place. So you have to convince the policy makers— the public has to be
convinced and they have to put pressure on the policy maker.

Can you imagine that kind of leadership coming from somewhere in the United
States over the next 10 years and if so where?

I think on a state level, California actually is not too far from that. I would almost say that
they’re not too far, but they still make mistakes. But on a national level it’s hard, because there
are so many of these vested interests. Certainly a catastrophe might spur people to action a
little bit.
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kind of catastrophe — some a sort of Pearl Harbor view of how change will occur.
It would be nice to think that regardless of a catastrophe there could be some kind
of leadership?

Another way that change can come about is through solar prices dropping. If they drop even
further, let’s say they drop another 50 per cent, I can see a massive deployment of solar. There
is still going to be the resistance of the tortoise people. I don’t quite understand because a lot of
these solar things they’re not even on the ground, they are raised above the ground... which is
really frustrating because again, that’s education. To me it’s like the bird issue. More birds die
from nuclear plants and from coal plants than from wind. So if you replace coal with wind, you
actually reduce bird deaths, even if you see them getting chopped up, which you don’t really see
much anymore because these turbines rotate very slowly, except the tips.

But again, with solar it’s the same thing - you're displacing, you’re saving human lives and
animal lives by not having something else, so it doesn’t make sense to me why people have these
pet things they’re claiming they're trying to save when they’re actually destroying other ones or
the same species somewhere else.

: I’d be interested to hear what your priorities are over the next few years and

where you’re going to put your own research energy?

Well the focus of our research effort is on resource analysis, like wind and solar resource, to see
where the winds are fast. And we look at the temporal variations and how they change with
climates and also the feedback of say wind energy on the atmosphere itself and what’s the
maximum wind you can extract. So there’s a scientific component of just raw energy resources
available from renewables particularly wind and solar, and that affects wave power too and
hydroelectric, because of the precipitation, we do weather modelling.

We're also looking at the reliability of the grid, optimising the integration of renewables in the
grid, that’s another area where we actually do research, optimisation and that will vary from
place to place. So we’re looking at that in several different scales. For example, we're doing a
study on Ofu and Olosega Island in American Samoa - a small pair of islands where not that
many people live and they currently have a diesel generator that powers the island. We’ve been
measuring wind and sunlight there and we want to optimise as soon as possible to put up a
wind turbine and solar devices and then use pumped hydro for their volcanic rivers to just
provide reliable power. So that’s a case study for a really small confined area.

But we're also doing it for the US as a whole and for California and looking internationally. So
we have PhD students who are looking at those issues and we’re also looking at wave power and
combining wind and wave power, so combining different renewables together.

: Who around the world — individuals or organisations — do you believe is doing the

most inspiring work on these issues, from both a scientific and policy point of
view?

I was really impressed in Australia by the Beyond Zero Emissions group. They had a big group
of people who all had a strong commitment to a common good and a clear focus. I have seen
other groups that want to include everything - like coal with carbon capture or biofuels or this,
that or the other thing. So [hearing about the work that BZE is doing] was very inspiring...

Also I was inspired by Germany. The Green Party is really strong there. But there’s some
people in particular who wanted to build a clean renewable energy infrastructure and our study

96



JW:
MJ:

MJ:

also helped to galvanise, and to focus a little bit more. One particular group, including a
member of parliament... Hans-Josef Fell.

Yes, he was in Melbourne just recently...

Yes, very impressive and he speaks well but he’s also got the right passion and he’s got the right
information and he’s got a lot of experience too in politics. So that inspired me too, because it
was good to see other people with a similar clarity of vision and a willingness to push forward
the policies.

Especially because as I mentioned I don’t really deal with the advocacy part so it’s great to see
someone who is an advocate, who just says, ‘wow this is what we want to do’ or something
similar or at least components of it and on a large scale. There are other people in Europe that
I've met who are similarly interested and there are people working at institutes like in Denmark
and the Netherlands too, working on grid integration issues....

Last question... a kind of elevator pitch question; if you had an opportunity to
meet the most influential decision makers in the world...and you had the
proverbial minute or two to convince them that a shift at speed and scale to
renewables over fossil fuel and really decisive action in relation to greenhouse
gases was critical and possible; what would you say? What would be your pitch?

I did actually give such a five minute talk here...to the chair of the Senate Energy and Resources
Committee, Geoff Bingaman... and one of my students gave a presentation of our plan to Jay
Inslee who is in Congress from Washington State. A week later, he was at a hearing on oil price
issues, so he had Exxon Mobil, all the five oil companies, I have it on video... Here we are. So
this is Rep Inslee and these are the CEO’s of Exxon and a number of other oil companies...

Mark then played the following excerpt from the April 1, 2008 Hearing of the House
Committee Energy Independence and Global Warming on Oil Price Issues, available at:

Rep. Inslee: “Mr. Simon, listening to your testimony makes me even more convinced that we
need to act to create an incentive for decision makers and industry to really make real
investments in the clean energy revolution rather than relatively small ones. And the
reason I say that is that, listening to you, as far as I can tell, you are spending less than
half a percent of your gross revenues on clean energy research. Is that right?”

Sitmon (Exxon): “It would be a very modest amount, I would acknowledge that, but I would
not acknowledge that we are not doing a lot to address greenhouse gas emission.”

Inslee: “Well, considering that we have to cut our greenhouse gas emissions 80% in this
country below our levels by 2050, would you agree that if your company continues on
its present course, it will fall several hundred orders of magnitude short of what we
have to do to prevent cataclysmic global climate change?”

Simon: “Well, the assumption there is that is required in order to do that.”

Inslee: “Well, how else is that going to happen? I mean oil is not all of a sudden going to
become clean. I mean we need to do the research to figure out these technologies.”

Simon: “But the fact is, we are going to have oil and gas and coal, and it’s going to constitute
about 80% of the energy equation. With that as a given, how do we then address and
do what we can to mitigate greenhouse gas emissions with that being the case?”

Inslee: “Would you agree with me sir that if Exxon continues on its present course of having
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less than one half of one percent of its revenues associated with clean energy sources

other than oil and gas, that the world is going to suffer significantly unless Exxon and
its like changes its behaviour?”

Simon: “No, I don’t agree with that, and I think we can do a lot more in terms of mitigating

greenhouse gas emissions by focusing on the areas that we are. Transportation and
efficiency improvements being one.”

Inslee: “So if you don’t put research dollars into it, is it going to come from the, you know, the

oil fairy? Somehow, these new technologies are going to show up? We’ve got to put
some real money in this, don’t we?”

Simon: “Given the fact that, again, we got oil, and it is in our equation, it is going to be a
significant factor. We are focusing on how do we make use of that oil much more

efficient.”

Inslee: “Well, let me suggest that, I hope that you go take from this hearing a much more
optimistic view point of our capability. You mention the money you are putting into
Stanford. I was at Stanford last weekend talking to their scientists, and I was very
excited by going over a report called a ‘Renewable Energy Solution to Global
Warming,” presented by Mark Jacobson, Atmospheric Energy Program, Department
of Civil and Environmental Engineering, Stanford University, and what they
concluded, and I'll just read you a couple of sentences in the summary:

“The U.S. could replace all on-road vehicles with battery electric vehicles powered by
71,000 to 122,000 5 megawatt wind turbines, less than the 300,000 airplanes that the
U.S. produced during World War II. Wind-battery electric vehicles could reduce U.S.
carbon dioxide by 25.5%. Solar-battery electric vehicles can reduce it by 23.4%. Now,
would you agree to me that this is a vision from Stanford, the folks that you are giving
some money to, is one that the United States really needs, and with your pathetically
small research budget, we’re not going to meet, unless something changes?”

Simon: “No, I don’t agree with that, Congressman, and I would invite you to go look yourself
at what we are doing in the Global Climate and Energy Project. I think you would find
it to be quite significant. It has long-term, very significant impacts in terms of what it
can do in terms of the energy equation and greenhouse gas mitigation.”

Inslee “We actually did ask your company to give us the investments they were making in
this, and you refused to give it to us, but you have helped us by telling us that it is less
than one-half percent. Now, I can tell you that there is a lot of constituents that think
that that is an inadequate contribution to the future of the planet Earth, and I just hope
things change, and obviously we gotta change it by changing this tax policy. Thank

»

you.

JW: Thank you, that answers the question very well, and thank you for your time.

98



REINVENTING FIRE THROUGH CORPORATE AND SOCIAL
INNOVATION

AN INTERVIEW WITH AMORY LOVINS, CHAIRMAN AND CHIEF SCIENTIST, ROCKY
MOUNTAIN INSTITUTE

Date of interview: 18/06/2012

Interviewer: John Wiseman
ggf@l’&: John Wiseman: In Reinventing Fire, you argue that it is both
A Lok y possible and desirable for the United States to transition by 2050 to
_ ‘m a prosperous economy without reliance on oil or coal or nuclear
'h Tortt 71 ) energy. Can you briefly summarise why you believe that's the case
“' A and what the actions are that would be needed to achieve that
outcome?

Amory Lovins: Well, 61 of us at Rocky Mountain Institute, with a lot of help from industry on both
content and peer review, over a year-and-a-half looked in depth into what a transition to
efficiency and renewables could look like if you integrated all four energy-using sectors -
transport, buildings, industry and electricity - and if you integrated innovations, not just in
technology and public policy but also in design and strategy.

We found that the United States could indeed run a 2.6-fold bigger economy in 2050 in line with
official projections, with no oil or coal or nuclear energy and a third less natural gas, and this
would cost five trillion dollars less in net present value than "business as usual". It could be done
without new inventions or any act of Congress, and it could be led by business, for profit - the
motive of course being the five trillion dollars on the table.

The use of our most effective institutions - private enterprise co-evolving with civil society sped
by military innovation - to go round our least effective institutions - notably Congress - is rather
novel and the approach has a strong trans-ideological appeal. It makes sense whether you care
most about profits, and jobs and competitive advantage, or about national security, or about
environmental stewardship, climate protection and public health. So we focus on outcomes, not
motives, and that cuts through a lot of the normal political noise.

Now, there are obviously obstacles to doing this and with relentless patience and meticulous
attention to detail, each of these obstacles can be turned into a business opportunity, some of
which are very large and very disruptive.

The two biggest policy changes needed to enable and speed the transition are to reward
electricity and gas providers for cutting your bill, not selling you more energy — we have made
that reform in 14 of the United States but it has yet to come to most places — and for new
automobiles to use what are called ‘feebates’. ‘Feebates’ are fees on inefficient new cars paying
for rebates on efficient ones in a revenue and size-neutral fashion, to bridge the gap in time
value of money between private buyers and society. Private buyers typically want their money
back from efficiency investments in autos in one or two, at most three, years according to much
of the literature — although some will go much further than that, some early adopters. Whereas
society is interested in the fuel and emissions saving over the whole life of the vehicle, typically
over 15 years.

But “feebates” bridge that gap and allow private buyers to use societal investment criteria, and
that would greatly speed the re-tooling of the auto industry to make ultra-light electrified autos,
which have many breakthrough advantages for both the maker and the user because it would
cover the up-front extra cost in the early days, before volume production brings down the cost to
about normal levels.
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There are many other kinds of policy changes needed as well - for example, transparent pricing
and fairer access and competition on the electric grid. But it turns out that all of the policy
changes needed can be done either administratively or at a state level. They don't have to be
done by national legislation - and I think in Australia, where you have got fairly powerful states,
this would be probably even more true.

JW: Your work has been largely in relation to the United States, but would you argue

AL:

2

AL:

JW:

that it is relevant to other developed economies such as Europe or Australia?

Yes, and the technologies, the business strategies, the design innovations that can often make
big savings cheaper than small ones, those are highly fungible; you could translate them to
practically any society, and the public policy innovations will also be largely adaptable or
adoptable. Some details will differ but I think the similarities are much more important than the
differences. I have worked in 50-odd countries and I can't think of one to which this wouldn't
apply broadly. So I think, as it gets worked out in other countries, we will see a family of
strikingly similar results.

But I think it's not only for developed economies, and in fact countries like China and India that
have the fastest growth in need for energy services also have the greatest need and the greatest
opportunity for energy efficiency. It's much easier to build things right the first time than to fix
them later. So if you're building most of your infrastructure, it's a lot easier than the fix-ups that
we have to do in the West.

: I'm interested in the reactions to Reinventing Fire. What have been the responses

from different constituencies — business, media, governments?

We've had a minor ideological criticism from some environmental groups that felt it wasn't
‘dirigiste’ enough; it wasn't calling for enough mandatory policies, particularly on carbon
pricing. We actually found that wasn't necessary to achieve the result we were seeking, although
it would be appropriate and certainly very helpful.

: What is your view on carbon pricing in general?

Oh, appropriate, helpful — not essential; not sufficient, certainly, because if you get the prices
right but don't bust a lot of barriers, not much happens - and in the long run probably not as
important as many suppose because in an efficient market, the carbon price will clear quite low
because there is such a huge amount of unbought efficiency, and by then also renewables would
be even cheaper and they're already often very competitive.

We have had, as far as I know, no criticism of the content of Reinventing Fire from industry -
perhaps because we do most of our work with the private sector and I think are recognised for
solid research. Perhaps because the forewords to the book were written by Marvin Odum,
President of Shell Oil in the United States and by John Rowe, who was then Chair of Exelon, the
largest nuclear and third largest coal utility in the country, and the Dean of the Utility Executive
Community, so that perhaps immunised us a bit.

Of course they didn't say in their forewords that they agreed with everything in the book - you
wouldn't expect that and I didn't - but they did say it was a valuable contribution to honest
debate and you should read it, which is of course what one hopes a foreword would say.

The reaction has been very good. The book has gone through three printings in nine months and
more are on the way. It was summarised in the March/April 2012 issue of Foreign Affairs
magazine - and it also is summarised in a TED Talk at ted.com — it is called something like
"Amory Lovins’ energy plan for the next 50 years." That had 350,000 views in its first month
and the word is spreading rather quickly. I have given upwards of a hundred talks on this,
mainly to business groups, and it has been very well received.

Can I put to you a question from the part of the environment movement, which is
focused particularly on arguments from climate science about the speed of
emissions reductions required: When people from that part of the world say to
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AL:

JW

you, "Yes, but greenhouse gas emissions have to come down extremely urgently -
perhaps it's already too late" - what is your response to that?

Well, I think that climate science does say it is extremely urgent, and in our scenario, the US
carbon emissions would come down 82 to 86 per cent by 2050 with a 2.6-fold bigger economy
and ultimately down by about 100 per cent from burning fuel. They didn't deal with the forest
and agriculture bits or the other trace gases. Those are separate, but have similar arguments.

To do this, we simply assumed, for example, that the rates of efficiency adoption nationwide on
average would take 20 years to ramp up to the levels already achieved in the most advanced
states in recent years and would then stick at 85 per cent of full adoption, so we said there'd be
another 15 per cent you could never reach for one reason or another. It seems to us perfectly
reasonable.

We didn't couple that up to a climate model to see what good it would do because of course for
that you would also want to know what happens in the rest of the world - we weren't ready to
model the rest of the world! But I think it's quite possible that countries like China, for example,
could continue to outpace the West in adopting such changes. They have their own way of doing
it but they're very effective at it.

That leads me to a back-casting question. Imagine we are sitting here in 2050 and
the world has indeed shifted to the kind of economy you are talking about; a
prosperous economy without reliance on oil, coal or nuclear power. Can you give
me a narrative about how that transition occurred? Looking backwards — how did
the change take place? What happened?

Well, what happened is we started to take economics seriously; efficiency and renewables
proved very potent competitors. Already by 2011, half the world's new electric generating
capacity was renewable and had been for four years running. In that year, just the non-hydro
renewables got 225 billion US dollars of global investment and they had an 84 billion loss. This
was not a fringe activity anymore.

As fuller and fairer competition was permitted, even before the subsidies were equalised or
removed between renewable and non-renewable energy, the inherent economic merit of
efficiency and renewables became unbearably obvious. Even by 2010, the orders for coal and
nuclear stations worldwide had been rapidly drying up because there was too much cost risk to
investors.

Also by that time, renewable investment of all sorts had reached half the level of upstream oil
and gas investment so that started to get the attention of the petroleum companies and they
became much more serious players because, with their geographic scope of action shrinking and
their ability to satisfy the customer, or especially investor demands for risk and reward out of an
increasingly risky geological portfolio, those kinds of constraints were closing in on them.

They started to get much more serious about diversifying their activities and applying their skills
and assets to the new world - and they proved very good at it. But much of the running was
made by smaller private firms, which quickly blew past the more cumbersome, say, Chinese
state-owned enterprises.

The same then happened in India; this combined, of course, with the major reversal in the
tenures of innovation which started to flow so noticeably from South to North because of course
brains are evenly distributed - one per person - most of the brains are in the South.

Half the brains are in the heads of women, who started to gain much more of a voice as the
emerging global nervous system, starting around 2000, started to hook us all up, the most
powerful engine we know — six, seven, eight, nine billion minds wrapping round the problem —
started to take on energy and many smart, resourceful people that one hadn't heard of before
came up with very creative solutions.

So as we look back on this now from 2050, one wonders in a way what all the fuss was about -
and I suppose we used to think that catastrophic climate change was a big problem because we
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supposed that it had to be solved by difficult treaties between sovereign and national
governments. Simply because it was a problem of global reach, we supposed it had to be solved
by global agreement.

But that assumed - quite wrongly - that the solutions would be costly and painful rather than
attractive and profitable, for the simple reason - now so blindingly obvious in hindsight - that it
was so much cheaper to save the fuel than to buy it in the first place, let alone burn it.

So as the economic logic gradually overcame the dogma that it must not have been cost-effective
to save energy or we'd have done it already, we really unleashed the dynamism of individual
choice and corporate and social innovation - and that turned out to be much more powerful and
much faster than the public policy, which we had assumed was the only way to solve such
problems. So the money on the table got people's attention and millions of much smarter
choices replaced the millions of uninformed or less intelligent choices that had got us into this
mess in the first place.

2

Of all the many pieces of work — research, policy development, policy
interventions — that could be undertaken in the future, what, in your view, are the
highest priorities to take the ideas in Reinventing Fire forward? What are the next
pieces of work that need to be done?

AL: It would be very instructive for capable groups in each country or each region to say, "If you
applied this portfolio of innovations and technologies in our society, what would it look like?
What obstacles would we run into, given our unique conditions, and how, doing it the way our
society does things, would we overcome those, and turn them into business opportunities?”

That sort of analysis is just starting to happen in a few countries, and as the word spreads, I
think it will happen in a lot more. Of course, at Rocky Mountain Institute we are committed up-
front to a completely transparent analysis; all of the results can be reproduced on a hand
calculator or with a simple spreadsheet, with the exception of the electricity modelling, which
uses a National Lab model that is much more elaborate. All the materials are either posted on

some kind of an analytic kit we can provide to suitable groups to do such work.

I'd also suggest that to get this sort of result, it is important - indeed vital - to integrate all the
energy-using sectors and all the four kinds of innovation: in technology, policy, design and
strategy. The sum of the parts is a lot smaller than what you actually get, and there are some
deeply disruptive business opportunities that emerge only when you look at that whole picture.

Remember also that many of the technologies and design innovations are driven by
international markets. For example, China has been driving the world's plummeting cost and
explosive growth in renewable electricity. China now leads in five renewable technologies: wind,
photovoltaics, small hydro, biogas and solar thermal collectors. It aims to lead in all of them -
and may well do - and many other countries are asserting leadership in specific areas.

So this is not simply a matter of what happens in a given country. We are all caught in the blast
of this extraordinary international competition - and that is I think a good thing. So when
Germany innovates with feed-in tariffs or China with one or another of its novel policies, that
has global implications - not only regional - and the more competition, innovation, emulation
we get, the faster it goes for everybody.

So I am very encouraged by the kinds of contacts we are getting from round the world; the
translation is starting to come out of our Reinventing Fire book, and the parallel analyses that
are emerging around the world. This sort of grand synthesis of what can be done with energy if
we take economics seriously - not literally — It is also a lot of fun to do and I think can get many
somewhat gloomy analysts out of their box!

JW: Thinking of a country like Australia, a country with a very large reliance on fossil
fuels for its current economic...
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AL:

JW:

AL:

And the highest vulnerability to climate change and a long history of very high-quality analysts
and innovators.

Indeed. What would be your comments, specifically in relation to an economy and
a society like Australia, the opportunities as much as the risks?

Well, that you have more climate risk than probably anybody, except conceivably Bangladesh -
their problem is too much water; yours will be not enough - and you are already seeing the
effects of that. You also have a first-class educational, social, technical infrastructure, and so,
regardless of the fractious national politics, there is a lot you can get on with at a state and local
level to try a lot of experiments at once in different parts of the country and see what works.

Some of the innovative techniques that we describe in the book are actually Australian
inventions. I think that you have some advantage also in being rather far from the very large
markets. It has made you more innovative and self-reliant, and many of your engineers, like the
Kiwi engineers, are wired differently and have very original ways of looking at things that the
rest of us highly value. You've also of course got not just the individual centres of excellence like
the CSIRO, but other networks that can do extremely well.

So I would urge you just to get on with it. Don't wait for anybody. You've got plenty of talent to
do this yourselves and set an example for the rest of the world.

: The last question is an “elevator pitch” question. If you have the proverbial minute

or two with the key decision makers globally, what is the two or three sentence
pitch that you would make about the highest priorities in relation to climate and
energy challenges and opportunities?

The climate problem and many others — energy poverty, energy insecurity, nuclear proliferation
and so on - are all artefacts of not using energy in a way that saves money. Most of the energy we
use is wasted. The rest can be got with least cost and least risk from an integrated system of
modern renewables supply. In order to do this, it would be extremely helpful to level the playing
field; ideally to let all ways to save or produce energy compete fairly at honest prices, regardless
of their size, type, technology, location or ownership.

That is pretty much the opposite of the national energy policies most of us have got - but it
would give us a much more competitive economy and a richer, cooler, fairer and safer world.

JW: Thank you.
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"UNDERSTAND THE SCIENCE AND MAKE INFORMED, LONG
TERM DECISIONS..

AN INTERVIEW WITH ROY NEEL, FORMER CHIEF OF STAFF TO AL GORE AND ADJUNCT
PROFESSOR OF POLITICAL SCIENCE, VANDERBILT UNIVERSITY

Date of interview: 21/11/2011

Interviewer: John Wiseman

John Wiseman: I'd like to start with your reflections on working
with Al Gore on a range of climate change related initiatives over
the last ten years — An Inconvenient Truth, The Climate Project
and Our Choice. What do you feel have been the most important
legacies and impacts of that work?

Roy Neel: My work with Al Gore goes back about 35 years. When he was first elected to the US
House of Representatives I went to Washington with him and began working with him on his
policy agenda. Very early on he began looking at issues of climate change, global warming and
greenhouse gas emissions.

When he went into the Senate several years later he continued that focus but he was also deeply
involved in a number of other issues. After eight years he joined Bill Clinton’s ticket, and was
elected Vice President, and we began focusing on those issues again. I was his chief of staff in
the office of the Vice President in the beginning before I moved over to Bill Clinton’s staff as
deputy chief of staff. Al Gore continued to work on these issues and was essentially the person
that Clinton looked to oversee all administration policy on climate, environment, and
technology.

After the 2000 election I was teaching at Vanderbilt University, and fell out of the climate world
at that point, but came back into it when Al was finishing the production of his movie, An
Inconvenient Truth. He asked me to help him put together a support team to finish the book
that tracked the movie, and to begin looking at other areas of advocacy that he could pursue to
take it one step further because we had no idea that it would be as well received as it was. Well of
course the rest is history, he won an Academy Award for that, and then later the Nobel peace
prize, but he wasn’t comfortable with just letting that stand on its own and letting others do it,
he wanted to be aggressively involved in the advocacy effort to try to solve the climate crisis.

Now this was during the last few years of the Bush administration, and the enthusiasm was
running quite high for pursuing climate issues. The media was taking this issue on and public
support for action on climate very possibly peaked in the last days of the Bush administration.
In part because there was a sense that the Bush folks, Cheney in particular, and others were
determined to suppress both the climate science and any measures to deal with the problem,
and that became widely felt by a lot of people, not just Democrats.

Once Obama was elected our advocacy efforts had to be fine-tuned, and since we had our guy in
the White House, we had a Democrat, we had a progressive, we had somebody who had said all
the right things about taking action on climate during his campaign and shortly afterward. We
went through a period that was almost euphoric. Gore was able to influence administration
appointments that were critical, and help the White House think through some of the political
strategies for actually passing and enacting climate legislation.

But the White House decided to take on healthcare reform first, they expended a great deal of
political capital in that effort, and by the time they got around to dealing with climate change the
majorities narrowed in the US Senate. We had what was at least theoretically a veto-proof
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majority in the Senate, and a strong majority in the House, and so the window for doing this was
early in the Obama administration, and they chose to not take it on then. So by the time they
got around to it some of the air had gone out of the balloon.

: Do you think if climate had been prioritised as well as or instead of health at that
time — in that window of opportunity — that significant progress could have been
made?

: I believe so, obviously there’s no way to certainly know, but if you just look at the challenge of
enacting healthcare reform, which no president had been able to do for a long time, and Obama
got fully behind it and campaigned aggressively for it, and kept up the pressure for a long time,
and ultimately succeeded. Not as comprehensive a solution as he would have liked, and many of
us would have liked, but he did win something, he did pass legislation. I think he could have
done the same thing on climate. First of all the Republicans were in disarray, they didn’t yet
have a sense of what they wanted to do as an opposition party. There were still a number of
senators and a few House members who had moderate tendencies on the issue of energy policy
and particularly the environment, and they were not isolated, they still had the ability to speak
out, and take action, and deviate a bit from the right wing elements in the party.

But by 2010 when the climate legislation finally came up that was not the case, a number of
these folks basically had been marginalised or run out of office, and the Republicans spoke with
one hard right voice. There would have been a good chance to do it, I can’t say for sure, but
there would have certainly been a far better chance.

My work after the film came out was first in helping organise a team to help Gore begin to plan
his advocacy work, and then he had the idea that he wanted to train people to give a version of
his slide show, and that was the birth of the Climate Project. I helped him think through how
that would be done, and then we recruited someone to start it up, it was going to be a very small
effort to train 25 people to do this and then help them, and they would give a few presentations
over the coming year. Gore went on national TV and one of the reporters asked well what is he
going to do now? He said, ‘T’'m going to train 1,000 people to give my slide show’. That was
news to us, so we had to work very hard to put together a robust program to do just that.

For the next several years I ended up working closely with the people that we recruited to run
this program, to make it seamless with the rest of Gore’s advocacy. In the meantime he formed
a new NGO, the Alliance for Climate Protection, and began raising money for that, and that
became the principal vehicle for developing a mass media strategy. Essentially I was his
representative in all of these different forums when he personally was not conducting that
business directly.

: And what impact do you think the subsequent release of Our Choice had?

: Well you never know but I think as it was published it became almost a primer for anyone
looking for answers about what to do. I mean the popular media was full of random analysis of
various technological solutions and so you would read a lot of this, but at the same time [they]
were in the midst of all the background noise of the opposition to climate legislation.

There was a lot of confusing information out there, so Our Choice became, at that point, a
snapshot of what are the best possible solutions to this right now. And I think it has held up as a
really excellent primer on this subject to the degree to which it has influenced action. I think it’s
fair to say that Gore himself and most of what he’s done was, and continues to be, something of
a beacon for a lot of people anxious to see action on climate. In the end what Al Gore did was
give a voice to all the people that had been working in the trenches for decades on this issue
where it had not been noticed say by the popular media or by the politicians and so on. So that
essentially is his lasting contribution.

: Thinking about that period of time — if you were asked: what are the one or two
most striking lessons about the most effective way of progressing climate politics,
what would you say?
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RN: Well we were also deeply involved in the legislative process in the House and the Senate, and
working with the White House, because passing a new meaningful law on climate was to be the
capstone of a lot of this work. When ultimately it failed in our Senate, we had to step back and
begin looking at other ways to do this work. But I would say the lessons are many.

First of all we affirmed what we thought was the case which was that very few people knew much
at all about the issue of climate change. At the time that this first began we were using the term
‘global warming’ most often, that became the template for this, and very quickly it was obvious,
certainly to Gore and others, that that really didn’t exactly represent the challenge, so the
vocabulary had to change somewhat. But we found out what we believed was true at the
beginning; very few people knew much about this, but once they began to get information about
the threat of climate change they were for the most part extremely open to this. They wanted
more information and they trusted the science for the most part.

Having an almost larger than life political figure as the messenger for this represented a two-
edged sword, and no one knew this better than Al Gore. So after the movie was released and he
was very visible, he tried to step into the background more to facilitate these discussions, the
legislative negotiations, raising money and so on. But it’s hard to do because it became almost
synonymous in American politics: ‘climate change’, ‘global warming’, Al Gore. That presented a
great opportunity but also a special challenge. I would say one of the other things that I learned
is that you cannot underestimate the ability and the willingness of your opponents in one of
these fights to do anything possible to not only debate you and fight you on the merits of your
argument, in this case the need to act on climate change, but to try to destroy you in every other
way.

We saw that it was hard to go after Gore personally because he’s a public figure, everything’s out
there, they would attack certain statements in his movie and try to draw out of that some sort of
falsehood, they weren’t very successful on that. But what they then tried to do was to denigrate
the science and the scientists individually. I know that he believed that that would come, but
what we didn’t really anticipate, what I didn’t anticipate, was the success that the opposition
would have taking a few random anecdotes and turning those into enormous elements of doubt
in the minds of people that had not yet began to really focus on this, or their information, or
basic support for action, was so soft.

Of course the biggest event in all of this was the collapse of the economy. By early 2009 when we
finally had a legislative window to act the US economy was in the tank, and it was clear that the
opposition had cleaner and more clever talking points than we did. They could reduce their
arguments into neat little sound bites; “don’t tax the American public as we’re losing jobs”,
“don’t kill jobs”. The level of political demagoguery was quite astounding. We’d been around
that block and we knew that some of that would happen. But I guess we didn’t quite realise how
much of an effect it would have, not only on the Republican opposition which was hardening up
at that point, but in the public media.

We give a lot of credit to Fox News and commentary in the States for poisoning the political
debate on this issue. Not only Fox but a lot of other right wing talking heads were perfectly
comfortable fabricating information about climate change. I mean pulling it out of thin air, or
finding some discredited third rate college teacher in Alabama to say this is not real, and then
touting that as the scientific evidence that this is just a political agenda.

These were ideologically driven agendas within the media, and it had a huge impact not only on
their listeners who were probably already in that camp, but on legislators, too many of whom
are afraid of their own shadow anyway. You had all of the Fox commentators bashing those who
would support action on climate change and some of these folks ran for the hills including
Democrats. Frankly, the legislation died in the Senate as much because a number of Democratic
senators didn’t have the guts to do the right thing on this even though they knew damn well that
action needed to happen on climate.

I won’t name them individually, you can find them in the record, but there were probably ten of
them who knew better but they simply weren’t going to do it because they were afraid of any
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criticism. If they were running for re-election they were afraid that somebody was going to use
this as an issue against them. This was certainly a form of political cowardice. It surprised me
how little backbone right-minded legislators had in that debate.

We weren’t surprised that the corporate opposition would spend up big and that there would be
individuals who were not only out of the oil and gas, or coal industry, but who were ideologically
to the right of Attila the Hun, particularly the Koch brothers out of Texas, who would spend any
amount of money. We knew that this would happen but we didn’t quite anticipate the degree to
which it would happen. No one knows exactly how much money was spent but at least five to ten
times as much as the pro climate action, environmental NGOs and others would be able to
expend.

Another observation was that while there were a number of prominent and well respected
corporate players who came out early and said the right things on climate: “the government

must act”; “we must come up with a price on carbon” et cetera, once the legislative shooting
started and the real political nasty stuff started, their voices just sort of faded.

There were a few who stayed assertive, but they didn’t back up those early levels of support, and
not just this matter of spending money to counter the sceptics, but they did little to push back at
the Chamber of Commerce line which was to stand tall against climate legislation, government
regulations, government interference. I think a lot of them were simply bullied into silence.
Now that’s presumptuous of me, I was not in the room when these conversations were held.
Maybe these corporate entities just decided it wasn’t their principal fight, they had other things
to do. But that was a disappointment.

You’ve been talking about lessons from the US experience of climate politics... on
the one hand a series of opponents from parts of the corporate sector and parts of
the media, and on the other hand the difficulty of getting sufficient political
leadership to provide a strong counter to that — and then all of that running into
changed economic conditions. To what extent do you think those lessons from the
US help explain the challenges globally in relation to what’s happened with climate
politics, in the run up to Copenhagen and beyond?

It’s a good question, and it’s certainly one I've been looking at having been here in Australia for
about six weeks trying to learn about these same issues here. I think the analogies are probably
closest in Australia. You have legacy energy infrastructure, you have legacy industries, you have
economic interests that are powerful, deeply-seated, and you have — probably more so than the
US —a concentrated economic force that has helped drive your economy during a period of
worldwide recession — the resource sector, which has a huge influence here — all of which,
makes the passage of carbon legislation even more remarkable here.

Looking around the world one of the things that really interests me is the question of how is
Germany able to do this? Germany has essentially a conservative government. They have a
different culture, which probably makes it easier to sell a policy like this to the population in
Germany, or in Western Europe, compared to the US which has much more of a cowboy
mentality — “government keep your hands off us, you don’t do anything good for us anyway”. In
Germany, and to a certain extent in the UK, Spain and elsewhere, the science and economics
carried the way, and it didn’t become as embroiled in partisan politics. There is a culture that
accepts adaptation to new circumstances. And my guess is that the Merkel government simply
saw this as the right thing to do, and thought, “it ultimately helps our economy to get out early
on this, and we will turn this into a positive”. Of course you can’t go too far with the analogy
between the political systems of these democracies; Germany, Australia, and the US, but
Australia looks closest to the US in that regard, and a lot of the rhetoric is the same.

I’m interested in how senior people in positions of power hold together their
personal views about the science and the need for action and the ways in which
that translates, or doesn’t translate, into what they’re prepared to actually say on
the floor of the House? How do you explain that gap between personal attitudes
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and understandings and the way in which people, finally, are prepared to stand up
and be counted?

: I'think it’s all about raw political survival behaviour. They’ll weigh up — whether consciously or

otherwise — “do I do what is probably the right thing, and get myself in trouble with my party
and probably lose my committee assignment? Or do I just go along and explain my vote against
this by saying well there could be problems but I think more study is needed?” There are all
kinds of ways to fudge this issue.

The party leadership in the House and the Senate on the Republican side has been brutal toward
any Republican that veered from the party line, which was essentially: “Don’t give the
Democratic president a win, whatever the issues, it doesn’t matter.” It began when Newt
Gingrich became the Republican Party leader. We've had a steady streak now of Republican
leaders for whom it’s essentially ‘scorched earth’. They have funded campaigns in the election of
a lot of like-minded new Republicans and purged the party of all moderate Republicans So
there are many fewer that are open minded on something like this to begin with, they have to
pass a litmus test to even get support to run for office.

And Tony Abbot has learnt from this playbook in Australia?

The difference as you say is that because of the particular makeup of this
parliament, and because we seem to have a couple of independents who have been
prepared to buck the system, the outcome has been different.

: Well also you have a Green party. There would have been no carbon legislation without the

Green party.

Does green politics in the US have any base? Can you imagine when a significant
form of green politics could emerge in the US?

: Not as an institutional political force. And the reason is just simply the way our system works.

It’s virtually impossible for a third party to take root and be successful. Someone can run as an
independent, especially if they previously developed a reputation and they were popular as
either a Republican or a Democrat, they can become an independent and survive, and prosper,
but they will still pick one of the two parties and they will be perceived as, for all practical
purposes, as Republican or Democrat. It’s very hard to create a sustainable third party effort in
the US.

The Green Party sensibility is essentially embedded in the Democratic Party in the US. If you
suddenly went to a parliamentary system where you could have coalition government for
instance, you might very well see a split off of any number of Democrats to form a Green Party
or something similar, so they could consolidate their impact, and they get frustrated, being what
we call liberal, in essentially a moderate and sometimes even conservative Democratic Party.
You see the same thing from the right too. So I could see it emerging possibly, but it would also
require leadership with stature to give it some focus. This is the problem with the Occupy Wall
Street effort, one of its virtues is it’s viral, and has a lot of people, and there’s no one controlling
it. But the handicap is there’s no one controlling it, if not controlling it at least guiding it.

For a long time, or for several years, the most popular political figure in the United States was
Colin Powell, he wasn’t viewed as a Republican necessarily, but he was held in very high esteem.
There was some fantasising back in 1999, and 2000, and then before the 2004 election — of an
independent party led by Colin Powell and maybe John McCain, McCain the war hero and so on.
That dissolved pretty quickly once Powell became co-opted by the Bush administration as
Secretary of State. And then McCain, when he ran for president, basically showed that he didn’t
have a lot of vision, or the guts to stand up to his right wing either. There’s talk about Michael
Bloomberg, the mayor of New York, and other people who have developed reputations in other
fields, but it just doesn’t work. In the American system, it is almost impossible to pull off.
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To what extent can you separate climate change politics from economic policy and
politics?

I’m particularly interested in whether you think it’s possible in the long term to
achieve the kind of emissions reductions targets that are required without some
significant rethinking of either economic policy paradigms, or the structural
economic arrangements particularly in the larger industrialised countries?

No I don’t think so, and that’s the most complicated part of this because those structures are not
easily manipulated by government policy. In the US there’s very little the president can do for
instance to improve a poor economy. So if you look at restructuring the American economy to
create a sustainable society, particularly in energy usage, then you have to not only rethink but
impose a whole new scheme on major institutions that are highly bound in resisting that. They
don’t have to be all that powerful because they have the status quo.

If you look at the forces that invest in energy in the US, which drives big capital decisions by
corporations and thus affects all kinds of infrastructure development, that mind set has to
change. It has to put societal sustainability up front as opposed to an afterthought, or as a public
relations measure. That then changes the whole return on investment attitude, the quarterly
earnings mandates, the way we reward executives, the way we train executives, the way we train
students through our business schools — which all comes out of, at least in the American
economy, a mind set of success, and ambition, and what you want to do with your life.

I don’t think any government entity can impose change that rapidly on a whole society, unless
we had, some catastrophic event that could be unquestionably attributed to climate change.
There was a movie that came out a few years ago about an asteroid hitting the earth. Of course
Morgan Freeman (who by law has to be in every movie, and has to play god in most of them, or
the president) comes out and brings everybody together. It’s all a fantasy, but it would take
something so catastrophic.

The United States, and to a certain extent much of the world, maybe the non-Muslim world,
came together after the September 11th terrorist attacks to figure out how do we prevent this
from ever happening again. But that dissolved almost overnight, and even while that unity was
there the only thing done was to erect anti-terrorist measures within different societies and to go
invade Afghanistan, and then later on invade Iraq, and the consensus broke down. Your central
question is: how can you solve a climate crisis without changing economic systems? My guess is
this is going to end up being incremental, just as attitudes about civil rights in the US had
become incremental. It didn’t happen overnight, it happened in part because a lot of the old
segregationists just died off. There’s still a few alive now, but the ardent segregationists finally
had to die off.

: Can you imagine drivers that might lead towards some significant change in the

key values of people at the top end of the economic system, or the institutions?
And if so, what might they be, what might shift?

The initial and the single most important driver to begin this evolution is a realistic price on
carbon. Certainly during the transition period it will be imperative that we have regulatory
measures and incentives to help accelerate substitutes for fossil fuels in every sector, electricity
production, transportation and so on. But until we establish what it really costs societies to be
burning carbon, automobiles, combustion engines, making electricity and so on, we have a huge
distortion in all of our economies throughout the world.

Without that you’re not going to see any evolution because the different forces within the
existing economies have every incentive to fight against change. Some can see a path to
improving their economic situation by moving in that direction — they’re going to benefit from
some technological development or manufacturing certain equipment or whatever it is. But if
you don’t have a price on carbon, all you have is good will and capitalism is not fuelled much by
good will.
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Gore is doing a lot of work on sustainable capitalism through his own investment companies,
and it’s an interesting concept. It will have more and more of an impact, but directors don’t
[currently] sit around in boardrooms with the primary objective of advancing a solution to the
climate crisis as part of their corporate mission, or as a major part of it.

I’d like to move from the immediate political challenges to ask you to indulge in a
little bit of longer term thinking. Imagine its 2050, in your most optimistic
moments how do you imagine a world where there has been really significant
progress to prevent dangerous forms of climate change? What does that look like,
and how did we get there?

My most optimistic scenario goes like this. The role of climate science is thrust front and centre
by political leaders. It’s 2050 so we would have had several changes in leadership in the US by
then. But we have evolved toward putting the science first in this policymaking, and the partisan
bickering is marginalised. It continues to exist because that’s the way politics work, but the
public call for action on climate change and new energy policy has grown because we now have a
population, most of which grew up with a consciousness about climate change and an
environmental ethic, that is pushing its leaders to take action even though many of them don’t
want to.

We still have energy companies and coal being burned heavily in the south-eastern United
States, it’s being mined elsewhere, and the gas companies are making a fortune. The oil
companies are still making a fortune because we have only 30 per cent penetration of hybrid or
electric vehicles. We're still selling millions of oil-burning vehicles every year, we still have a
dependence on these systems, but we’ve had some breakthroughs in the economics of large scale
renewable energy facilities; thermal, solar, wind farms and so on, and they’ve began to produce
electricity. By now we will have had 20 years of experience with low cost energy, and everybody
wants it because there’s now a real affirmation of non-fossil fuel energy sources that don’t
require oil coming from Mexico, Canada or the Middle East.

We will have had several nuclear accidents between now and then so there’ll be a continuing
nervousness about nuclear, but we will have had a positive experience, both from a financial and
a political standpoint, with large scale renewable energy facilities. That will be just strong
enough to allow public officials to say finally we're going to move to a 50% renewable energy
economy within the next 10 or 20 years, and we’re going to do that because we’re still a little
cowardly. We’re going to buy off the legacy energy producers the way we did with tobacco
farmers, we're going to pay them to not plant tobacco anymore. We're going to provide
incentives, we’re going to buy back the oil leases from the oil companies or we’re going to set
severe limits on carbon emissions from any energy production.

We will not by that point have economical large-scale carbon capture technologies in place. The
coal and utility industries will have abandoned carbon capture and storage because by then we
will have seen renewables crossing over the curb of public acceptance and desirability where the
incentive to simply keep those coal plants running, much less to build a new one with carbon
capture, will have gone.

Utilities will be in the game in a big way, all but the most entrenched coal fired utilities will be
buying or building large capacity, newest technology, solar and wind facilities, and maybe some
other technology that I could not forecast necessarily. But corporate leadership will have
advanced in those companies the same way public sentiment has advanced. These will be men
and women raised and educated in the 2020s, and not in the 1970s, they will bring a different
sensibility, sustainability, if not corporate responsibility, will have become an essential function
of every corporate activity.

We will reach a tipping point in commitment to alternatives to fossil fuels that will still not get
us to 350 [parts per million of carbon dioxide in the atmosphere], we’ll still be way above that.
We'll still be fighting a growth issue worldwide, and there’ll still be developing countries. By

then India will not yet be a developed country, by 2050 it will be the most populous country in
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the world, and it will be the country with the gravest environmental problems, and growth
problems, and economic problems.

The debate will be less about China acting, and it will be about India and some other countries
as well, Indonesia, Brazil and so on. But an effort will have begun, including an effort by China
in 40 years, to fund adaptation and transition in those countries. India will be isolated as a kind
of bogus democracy in that regard, in their growth policies. They will become increasingly
isolated because the cost of importing coal will be prohibitive. The challenge at that point will
be issues of nuclear proliferation, but there will be a general consensus internationally to be
dramatically moving toward attainable targets.

Moving closer to our current times and thinking about that kind of scenario, what
are the one or two most important actions or decisions either nationally or
globally that might start us down that road?

In the next decade, a consensus about establishing a price on carbon, at least in the US. I don’t
think there’s anything that will be more effective toward driving change than that. There are
things that can happen that will accelerate the policy decisions, but they’re not easy things that
government can affect — like the economy. The US must see a serious improvement in its
economy before it’s going to be willing to bite the bullet on climate. The problem with is if the
US economy heats up and takes off we’re going to be challenging China again as an emitter. But
a robust economy takes the heat off the policy makers and softens the argument about killing
jobs. Improving the economy is not easily done. There are economists now who are not at all
optimistic, who think we are not only in for a slow recovery, but we are now in the middle of a
systemic recession, in the US and many other countries because of structural issues that can’t be
avoided.

If you had one cut-through message on climate change to deliver to the most
senior political and corporate decision makers in the industrialised world, what
would it be?

Understand the science and make informed, long-term decisions, based on the long-term
viability of whatever enterprise you're responsible for. That could lead to all kinds of progressive
change. Beyond that, you would have to prescribe a long laundry list of actions to take. But that
seems to me to be a critical thing now, and to make it a priority within whatever enterprise,
whether it’s government, or corporate, or whatever it is. That would go for energy companies,
resource companies as well as governmental bodies, because so much of the decision-making is
truly based on short-term considerations.

Thank you very much.



YOU'VE GOT TO HAVE A NARRATIVE! CREATING A POSITIVE
VISION AND ORGANISING TO BEAT THE FOSSIL FUEL LOBBY

AN INTERVIEW WITH MARK OGGE, CO-FOUNDER ZERO CARBON AUSTRALIA 2020
PROJECT

Date of interview: 15/02/2012

Interviewer: John Wiseman

John Wiseman: Could you begin with a brief summary of the Zero
Carbon Australia 2020 plan —what were its key aims and
objectives?

Mark Ogge: The Zero Carbon Australia 2020 plan was aimed at asking: What would it look like if we
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actually decided to act decisively on climate and energy use in Australia? It did that by taking a
single scenario and describing in detail what that would look like. What are the most
appropriate technologies? How many power plants would you need to build? What do you need
to do to the demand side in terms of energy efficiency measures? How much steel and glass and
concrete would it take to build the power plants? What would their electricity output be? What
distribution systems? And so on. The aim was to quantify and give a detailed description of the
task, so that people could grasp what we are talking about in a very concrete way — and of course
understand the cost as well.

Although it gives quite a rigorous, comprehensive and detailed analysis of the task, the idea
behind it is to create a very simple narrative — which is that we can actually repower the
Australian economy with a hundred per cent renewable energy within a decade. That’s
affordable, achievable and a really great thing to do for a whole lot of other reasons.

How would you summarise the scenario you chose and why did you choose that
particular scenario?

The key is that we only use technologies that are commercially available and in operation now,
so we know that they work and we can cost them. We can say, "If I build one of those power
plants in this location it's going to produce this much electricity and it's going to cost this
amount of money." So you can actually look at all the implications of the decisions of building
that power plant. The reason we did that is to avoid the reliance on something that may or may
not develop in the future. It's shovel-ready stuff that you can actually start now.

Our scenario was chosen because it was the best, most cost-effective solution for repowering the
Australian economy with renewable energy within the ten-year timeframe. That is, the best
solution you could do with existing commercially available technologies. That isn't to say that
there’s not a more optimised solution; it might be a slightly different mix of the technologies we
use, or it might add in additional technology, or it might do something different with
transmission or the demand side. But we chose the best one that we could come up and really
that was done to show that it can be done, essentially.

The first plan focused on stationary energy. What are the next plans in the
pipeline?
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The next plan we're working on is the Buildings Plan. That's essentially a comprehensive retrofit
of the Australian economy for energy efficiency and guidelines for new buildings. It covers the
residential, commercial and industrial sectors — so the entire building stock in Australia. We're
asking, "What are the measures that we should take to reduce energy use in our building
sector?" We'll be describing in detail what it would look like, down to your double-glazing and
your insulation, draught proofing, et cetera.

It looks at what the resultant energy savings will be and how much renewable electricity we
would therefore need to supply to our building sector if we did this. It's also fully costed so we
can say, "If we implement this plan, it would save X amount of energy, it would cost X amount
of money and we would need to supply a certain amount of renewable energy to actually power
our buildings after that."

We'’re also working on transport and land-use plans. The Transport Plan is really an
electrification of the transport sector. So vehicles would go from internal combustion engine
vehicles to electric with some biofuel range extension but electrification wherever possible
because there's limited biofuel stock in Australia. The other side of it is to electrify the existing
rail network, extend the existing regional rail network, fast trains between capitals and a
network of light rail in our cities. We're looking at domestic passenger travel but also freight.
The other thing about transport is that we're looking at a large modal shift away from passenger
kilometres travelled in private vehicles towards public transport, which would happen if you
provide a better public transport network.

: Going back to the Stationary Energy Plan and what's been done so far, if I was to

ask you what impact has this work had firstly on public debate and secondly on key
decision-makers, what would you say and what sort of examples would you give of
the impact that it's had to date?

It's had a huge impact on the public debate. I think we've actually shifted the debate a lot in
Australia. I was shown some recent polling a few days ago that looked at people's attitudes to
renewable energy and one result showed that 56 per cent of people in Australia thought that
renewable energy could supply all of our electricity supply in Australia.

The guy who was presenting this research is not part of our organisation but he said he was
amazed when he saw this figure — he thought it would be five or 10 per cent. He said he felt that
the shift to over 50 per cent was really down to the work Beyond Zero Emissions had done.

I've had a lot of people telling me they think the impact is huge, and I think because we created
such a compelling story and then went to the enormous effort of actually rolling out launches
across Australia, doing a huge amount of media and doing the town hall-style public
engagement across Australia, we actually have shifted public perception on what renewable
energy can do in Australia.

: What about key influential decision-makers and stakeholders in either

government or business? What's your view about the impact there?

Both the major political parties in Australia are completely locked-down by the influence of the
fossil fuel industry — the oligopoly of the big integrated energy companies, Origin, AGL and
Tru[energy] — but also the resource extraction sector. So the lobbying and constant interaction
with government has really locked-in government policy.

We never had any expectation that by releasing our report somebody would see it and say,
"That's a really good idea. We'll sign off on it — let's go." But our theory of change is that you
build community support — and that takes a fair while, but you make as many people aware of it
as possible. You build really solid support and then you can begin to find ways to demonstrate
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that support to your electoral representatives and ultimately create a real impetus for them to
actually change policy.

I don’t think it's a kind of a linear process starting at no action, ending up drawing a straight line
to shifting the economy to renewable energy. It's going to be building pressure but not much
actual policy change for quite a while and then, if we succeed, there'll be some clear decisions
made and people will be serious about actually making that shift and things should happen
fairly quickly.

And business?

Well businesses are operating to maximise their profit under the current policy and regulatory
settings. We talk to a lot of relevant businesses, particularly in the energy industry and in
engineering. The way they see it is, "Well, we'd like this to happen" — some of them, the
sympathetic ones, say, "We'd love this to happen" and are really interested. But ultimately
they're going to operate within the policy settings that are available.

Can you say something about the BZE process — the process of bringing together
volunteers and how well the process works?

Yes. We have around 300 people around Australia doing the research. They're all people with
relevant expertise in the different disciplines — a lot of engineers but also people who work on
the regulatory side or energy markets, transmission, energy efficiency — all the relevant
disciplines. Obviously, when you've got that many people with such varied skills, and they live
all over the country, it's an enormous thing to manage.

We actually did the Stationary Energy Plan with no paid staff so it was entirely coordinated and
carried out by volunteers. It was an incredible effort but obviously you can't really sustain that
past a certain point because you just exhaust everyone. So on the back of the success of that
we've been able to hire some research directors so now we operate with one research director
coordinating somewhere between 20 and 30 voluntary contributors.

We use a Wiki site and each of the plans has a page with a Table of Contents which might have
50 or 60 main sections in them. People do their work under particular sections. There's
obviously regular meetings and regular communication between all the people doing the
research. But it really helps to be able to have an online location for the research, accessible to
anyone in the team. The Wiki allows for internal reviewing of different sections and we also do
external reviews prior to publication.

Do you believe the system works reasonably well given the limitations of the
resources you've had at hand? Are there ways in which you'd like to improve it - or
how could it be improved?

I think the system works; it's delivered one excellent report and it's about to deliver two other
really excellent reports as well. I've got to say, the buildings and transport reports are actually
far more complex than stationary energy. So I think the system has been amazingly successful.

There are two things to say there. The more resources you've got, the more successful - so if you
can get one more research director, they can coordinate the work of another 30 pro bono
researchers and so for the investment in one extra staff member, you make a huge amount of
progress and great work is done.

The other thing to say is if you're working from this model you have to just accept that it's a
messy business because in an organisation where people are employed, you can say, "You
haven't reached this deadline. Why not? That's your responsibility”". But when you're dealing
with people who are busy — because they're good at their jobs and they're working in industry
probably more than full-time — you have to have a lot of flexibility and you've got to be able to
shift bits of research to others when people just aren't available.
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It's very hard to meet deadlines. Gant charts don't work when you're doing this stuff — you have
to throw that out the window. It makes the job of the research coordinator very complex...but
they do a fantastic job.

: What have been the biggest barriers in producing the reports and indeed in getting

them out there?

The practical barriers are innumerable. Key areas would be the unpredictability of when people
can deliver work, the difficulties in communication systems and the administrative side in
general. Dealing with the diversity of opinions and evaluating the quality of the contributions.
We do evaluate quality of contributions but it puts an enormous load on the research directors.
So they are some of the practical things.

One thing that's made the dissemination difficult and has been disappointing for me personally,
is that, while people in the industry often accept it and are excited about what we do, the hardest
criticism we get is people from within the environment movement. Some people have been very,
very resistant to us.

: Why would that be? Why the environment movement?
MO:

I think it’s just that some people are very invested in what they've been doing and they've been
advocates of fairly incremental change or particular policies or technologies - and when we came
along, we were much more ambitious in what we were asking for. It's understandable, the
position they've taken; it's hard work out there fighting for renewable energy or climate stuff in
an atmosphere dominated by the fossil fuel industry. So it's understandable.

But I guess they took what we were doing as being a criticism maybe of positions they'd taken in
the past that they were very invested in.... But I think it was kind of sad in the sense that we
spent a lot of time arguing with people — having pointless arguments with people who really
should have been supportive. So that was disappointing. I think the attitude of some of the big
NGOs was very disappointing, for similar reasons. But on the other hand, we won allies where
you would least expect it.

: For example?
MO:

Malcolm Turnbull was really an enthusiast for the work. We got a huge range of endorsements
from experts around the world; people who actually build these big solar plants and renewable
energy. We had very close relationships with a lot of people who build this infrastructure. It's
great, obviously, when you propose something that's an enormously ambitious thing and you
have people who actually build this large energy infrastructure saying, "Yes - great idea. Your
work's spot-on."

But also people in the engineering and energy industry really like it. They think it's great and a
lot of them - people from quite senior positions - actually help us. It's not always publicly, but
they assist us wherever they can. So that's been fantastic. A lot of people — actually from the oil
and gas industry, surprisingly enough - because they're people who, from their perspective,
they're delivering energy services and they often don't like the way the energy's being delivered,
given its consequences, and they know there are better ways. So they use their energy expertise
to assist us and help us to carry out better research.

: If you were talking to people interested in developing similar sorts of initiatives

around the world, and you were asked what the key lessons were so far from the
BZE project - what would you say? What have you really learned about the success
factors?

I think a report in itself is nothing. You have to have a narrative — and the narrative has to be
really clear. You have to state the outcome you want and tell the story about how that outcome is
achieved. So, for instance, a story that says, "Well, we can cut our emissions by 35 per cent by
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2022" or maybe several scenarios around that range — it might find a bit of specialist interest
but it's never going to appeal much to the public because everybody knows that cutting our
emissions by 35 per cent by 2022 isn't going to make much difference in the end anyway. It's not
really a compelling story for the public.

If people are thinking about solutions, they want to read about something that might work. So
it's got to be a clear, decisive thing. I think it's really important to make it as concrete as
possible. I see a lot of these things where it's all wedges and it's like, 37 per cent wind by such-
and-such a date — but it doesn't detail what kind of wind; where you'd put the plants, what are
the implications of resource use, et cetera. If you don't describe that, it's a very abstract thing
and it doesn't make a compelling story to people.

So painting the picture in the most real way is important. I also think communication is
everything. About half of our organisation is research, with our 300-odd researchers and several
staff — but the other half of the organisation is communication. We've actually trained-up about
150 ordinary people and on average we do a presentation, a public town hall-style presentation
or community presentation somewhere in Australia every day of the year. So if you write a
report and nobody actually hears about it, then it's kind of pointless.

The other thing is it's got to be rigorous. You've really got to have credibility because it gets
completely pulled apart by your critics. Essentially there's been no mistakes of any substance
found in the report we did - and it's really hard to do that. Your research has to be rigorous
because there's a lot of people out there who feel a bit threatened by the idea There's a lot of
money invested in existing infrastructure and so people are quite resistant to the idea of a large-
scale shift to renewable energy.

: I'd like to ask you some questions about the larger canvas of climate and energy

politics. In looking at climate change and renewable energy politics in Australia
particularly over the last five to 10 years, and then internationally as well, what
observations would you make about what we've learned — about what works and
what doesn't — and how you can get significant transformational change? That
leads onto the question, too, of what are the biggest barriers and how do you
overcome them?

Look, I think in terms of climate — how seriously people take climate change — I'm in two minds.
On the one hand, I'm incredibly depressed by the way it's pretty much dropped off the radar,
particularly in the media. I think that's been an incredibly successful campaign run by a fairly
small bunch of people — your climate sceptics and others. However, I also think that we need to
remember that a few years ago we were actually incredibly successful in raising the seriousness
of climate change in the public's mind. We raised awareness of climate change to a very, very
high level over a fairly short period of time. When I say "we" it's a vast range of people involved
in that. So we should actually celebrate that; that's a fantastic thing to have done.

We've been pegged back quite a lot — and two of the key reasons for that were that the
Copenhagen talks failed. Now, we always knew that they were going to be a dismal failure so the
strategic mistake that the movement made was to put any stock in them. You had all these
environmental groups putting all their efforts into the lead-up to the Copenhagen event — and
predictably it was fairly useless. That was incredibly deflating for people. Our organisation
realised where that was going and we decided to put absolutely zero resources into talking about
Copenhagen for that reason. I think that was a really serious mistake and I hope people learned
from that. I think the other really important thing was the ‘Climategate’ episode. I think that was
a bit of a disaster as well.
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But on the positive side, what we actually have is a huge amount of people that are very
concerned about climate change in an underlying way but they're deflated and de-motivated and
feel they're helpless. So what's actually missing is a rallying point — and I think that rallying
point might come through some terrible natural disaster. But I think there are other
opportunities out there to create a rallying point that could activate that demographic — and in
the end I think that demographic is actually very large and powerful.

: I’d like to invite you to imagine and describe a pathway to success over the next 20-

odd years. In your most optimistic moments and imagining that we've got to 2025
or 2030 — and there is really serious significant progress towards the kind of
emissions reductions that would be required in speed and scale — tell me the story
of how that might happen.

Well, I think you need a really smart, coordinated campaign on a number of fronts. You need the
kind of thing we're doing — creating a positive vision. That's one part of what you need to do. But
something else that's really key — is to create a reactive capacity so that you've got research
people connected with communications people who can counter fossil fuel industry claims,
misleading claims about renewable energy and the existing technology every day.

So every time they come out and say, "Renewable energy increases electricity prices" you've got
a press release ready to go based on really good research with really good communications
people, that just slams it down. That will require people with technical and communications
expertise.

You've got to do that not just for the renewable energy side; you have to be attacking the fossil
fuel extraction side because in Australia our exports are more than our domestic emissions at
the moment and by 2020 they're going to be in the order of six or eight times our domestic
emissions. So you've got to be attacking on both fronts, basically.

You also need to stop projects. You need to actually empower people in all those communities
across Australia who are being directly impacted by the massive expansion of fossil fuels and the
building of power plants, gas plants, et cetera and actually be able to support them in opposing
projects. That will take community organising on a large scale. You have to community-organise
in support of a positive vision and to fight against the kind of negative "business as usual" thing.
So that community organising has to be big, basically.

In the end, the equation that we would have to have gone through to get that change is that we
actually have to beat the fossil fuel lobby. We have to be more effective than the fossil fuel lobby.
It has to be more painful for our electoral representatives to ignore us than it is for them to
ignore them. That's the basic equation. Until you reach that point, we don't win.

Then in the background we should also be doing work to find champions within the bureaucracy
and within the political parties — some key champions. We haven't really done that very well.
What we really need to do, from a movement perspective, is to stop deciding to advocate for
things that actually make it harder in the long run to get that change.

: For example?
MO:

Well, the CEFC [Clean Energy Finance Corporation] and the carbon price. The CEFC is going to
be 10 billion [Australian] dollars over 10 years and that's compared to something like 240 billion
dollars that's going to be spent on energy over that period of time. It's going to be virtually
impossible to get a solar thermal plant, for instance, built under the way the CEFC is going to be
set up. So the entire movement is going to spend the whole time fighting for something that's at
best going to deliver a few hundred megawatts of renewable energy. That's basically a cul-de-sac
and it's already absorbed a huge amount of the energy of all the activists and concerned citizens
across Australia, and it will continue to do that for the next year.
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Can you briefly explain your view of both the carbon price that we have and what
your view is about the role of a price on carbon into the future?

Well, if a price on carbon properly reflected the externalities, it would solve the problem because
you'd pay the full cost of gas and coal and you'd get electricity billed. But there's a big difference
between whether something could deliver and whether something will deliver — and I don't
think it will deliver. The issue is that the way it works is you have to make fossil fuel energy
generation more expensive than the things you want to encourage. Now, the things you want to
encourage are wind and solar basically, because they're the two renewable energy technologies
that are far enough ahead in the development curve.

Other things work but they're the ones far enough down the development scale. Solar thermal
particularly is a key one because you have to have some kind of dispatchable, flexible electricity.
That's at the top of its cost curve at the moment so that's 250 dollars a megawatt/hour. To get
this built through the carbon price, you'd actually have to have a carbon price of about 250
dollars a tonne. Now, we're talking about 25 dollars a tonne at the moment. You wouldn't do
that because that really would be a ‘great big new tax on everything’. The price they're talking
about at the moment isn't — so that rhetoric by [Australian Federal Opposition Leader, Tony]
Abbott is actually really misleading.

It's basically not an efficient way to direct resources to the outcome you want - and what it's
going to do is make coal more expensive than gas to produce electricity so that will get probably
a very large amount of new gas plants built. That's a doubly missed opportunity because you're
locking in for around 50 years the emissions from those gas plants and you're displacing the
opportunity to build renewable energy and bring it down the cost curve.

: So if you don't go the carbon price route, what do you do?
MO:

The best method in terms of energy is a feed-in tariff for all scales — as they've got in Germany
and as they've had in Spain. Unfortunately the conservative government is halting the Spanish
feed-in tariff at the moment but it's not retrospective. So all these projects that are currently
under construction are going to be completed.

In Germany the feed-in tariff resulted in about 3000 megawatts of solar PV being installed last
December alone. That's three times Australia's total. They did three times Australia's total PV
over their Christmas break!

Feed-in tariffs are great because they spread the cost of building renewable energy over
electricity prices so you get a very small rise in electricity prices and it builds a whole lot of
renewable energy. So it's a very directed way of getting that investment.

In other sectors of the economy there's a whole range of policies that you can bring in to drive
energy efficiency. A low carbon tax can be useful in driving a bit of energy efficiency, as long as
it's not in that range that will drive the roll-out of gas plants.

The CEFC is a bit like a green bank and so the CEFC, as additional to a feed-in tariff, is quite a
useful thing. For instance, in Germany they have an equivalent but it spends 30 billion dollars a
year. In Australia, that would be the equivalent of spending about eight billion dollars a year.
The CEFC is five billion dollars for renewable energy over 10 years, and the German green bank
CEFC equivalent is actually 16 times the size of our CEFC. So you need something on that scale.

We've talked a lot about renewable energy and energy efficiency — to what extent
do you think that the large scale change in emissions required can be achieved
without some significant shift in the current economic paradigm — particularly in
current assumptions about economic growth and consumption?

I think there's a massive overemphasis on economic growth in this country. But I'm wary of
resting our case on a sort of steady state economy platform. Now, that's not to say that I don’t
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think advocating for a steady state economy thing isn't a good idea; I probably philosophically
agree with it. However, to actually get the change we need, I don’t think you have to start by
getting government support for a steady state economy because you have to look at where
emissions are coming from.

For instance in Germany, energy bills for businesses and consumers are less than half of what
they are in Australia. They have a higher per unit energy cost but they have done a massive
amount of energy efficiency. So they use less energy but they have the same services. They have
big industry and they have homes that they've got to heat, manufacturing — all of that- but they
just use a lot less energy.

You can do that and still have economic growth — and on the power generation side, you have to
produce less energy but you do it from renewable sources. There are some embodied emissions
in building new power infrastructure, but the payback period is usually less than a year for big
solar and wind developments.

So we can still live in a world that is comfortable and where most of the services we enjoy now
would still be delivered. But, I do think we need to deal with excessive consumption — because
there's a lot of embodied energy obviously from imported consumer goods. Simple things like
lifetime guarantees on goods and lifetime reparability — I think they're simple ideas that would
work really well. If you make it that goods need to be repairable and have lifetime guarantees,
you'd actually drive a huge consumer goods repair industry in the country which I think would
be a great thing, too, for employment.

I think it's a complicated question. There are a lot of complexities around this kind of thing. I'd
just be slightly wary of saying, "Well, nothing's ever going to change unless we fundamentally
change our attitude to growth" because I think that's not going to happen and it could become
another barrier to actually get on and do the simple straightforward things that we all know we
need to do.

: What is your response to those people — perhaps particularly activists — who say “I

agree with everything you've said: That’s fantastic. But I'm really pessimistic. I
just think it's too late. We're just not going to get there.” What's your response to
that kind of comment?

I think defeatism has often been a problem. It apparently was in the Second World War — a lot
of people just became really defeatist. But people with a bit of backbone about them just said,
"Well, maybe we've lost but we'll fight" — and I think that's the only way you win.

Which individuals or organisations — internationally or in Australia — do you find
most inspiring as exemplars? Who else in this space do you think is doing
interesting work?

Well, the Centre for Alternative Technology in the UK. They've been a real inspiration to us.
Mark Jacobson from Stanford is fantastic. On the side of sticking to the positive vision for
renewable energy, I was incredibly inspired by Al Gore's speech a few years ago about going to a
hundred per cent clean energy within a decade. I think that was a fantastic contribution.

I'm also inspired by people all over the world who are opposing new coal and gas extraction. I
think Drew Hutton and the people in the Lock the Gate movement are really inspiring and
fantastic. I actually travel a lot around Australia and meet farmers and just ordinary people who
are opposing these massive gas fields and coalmines that they're rolling out across Australia.
They're a whole range of people: farmers, rural people, young activists from the cities, mums
and dads. I find it constantly refreshing to meet these people and just realise the kind of
character they're showing in essentially fighting for a better future.
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choosing to put your energy — and why?

For BZE, I think we need to continue with our core business, which is creating these scenarios to
create that vision. We've built this incredible research capacity and I'd like to see us responding
more to the day-to-day challenges — really taking industry and government to task on some of
the misinformation they're putting out there.

Another area I've very interested in is building alliances with people in sectors of the economy
who are suffering because of the resource boom. There's a huge issue with the resource boom
actually crowding out other sectors of the Australian economy like manufacturing, and tourism,
and education, and agriculture. I'd really like to work with people from other sectors to make
sure that Australia doesn't just become a country that just exports coal and gas and destroys all
its other industries.

Last question — the "elevator pitch" question: If you had a minute or two with the
most influential decision-makers in Australia or internationally — what would be
the cut-through message that you would really want to put in front of them?

I would say by allowing the massive expansion of the coal and gas sector, you're destroying the
tourism, agriculture, and manufacturing and education sectors. Hundreds of thousands of
people are losing their jobs. We are going to be out there making people more and more aware
of why this is happening and there's going to be a very big political price to be paid by people
who allow this vandalism of the economy to continue when they certainly should be aware of the
impact it's having.

JW: Thank you.
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THE VIEW FROM 2052..

AN INTERVIEW WITH J@RGEN RANDERS, PROFESSOR OF CLIMATE STRATEGY AT THE
NORWEGIAN BUSINESS SCHOOL AND CO-AUTHOR OF LIMITS TO GROWTH

Date of interview: 08/11/2012

Interviewer: John Wiseman

John Wiseman: I’d like to begin with a general question about the
40 years since ‘Limits to Growth’ was released. When you look
back on that 40 years, what conclusions do you draw about the
ways in which human beings and human societies respond to
large ecological changes and crises and how hopeful does that
make you about our capacity to rise to the challenges we face
now?

Jorgen Randers: The main message of the Limits to Growth was, point one, the world is small

JR:

JR:

and, point two, there is the high likelihood of overshoot because of slow reaction in the systems
of governance that we like the most, democracy and capitalism. These systems are slow in
responding and they also emphasise the short term at the cost of the long term and
consequently, we said at the time, that overshoot is likely. And now we are 40 years down the
line and, surprise, surprise, the world has overshot so we have got a practical demonstration
that these systems do not act ahead of time, they typically lag behind developments.
Concerning the future, I think that this is going to continue. I think this is one of the sad, but
very strong aspects of modern society, particularly the market economies and the democratic
capitalist societies are particularly bothered by the fact that any decision tends to come 10 to 15
years too late for obvious reasons, because you need to debate and you need to discuss and you
need to convince the minority, etc. etc.

: In your new book, 2052, you emphasise the consequences of the tendency for

most human beings to focus on the short term?

There are two aspects of our current systems of governance, they focus on the short term and
they’re slow. In addition to this, you could have had systems that had a long term perspective
and were slow and so, in the European social science world, this is a 2 x 2 table and we are in

one of the categories — short term and slow.

: So looking forward, what might the world look like in 2052? Can you briefly

summarise the key features of what you think is most likely?

I think the most interesting conclusion from the point of view of your introduction is that I do
not think we will overshoot for those exact reasons — the slow response. We will get a slightly
different type of approach to the limits, and beyond the limits, and down again in the sense
that we will grow much more slowly over the next 40 years than most people expect. The
world population may peak already in 2040 and then decline and this is not because of lack of
food or a lack of resources, it’s because women will choose to have fewer children, so the
population thing will solve itself at a fairly acceptable level.

But more interestingly, we will be pursuing economic growth because I think the fascination
with income will continue during this period but we will find it increasingly difficult to
engineer the productivity increase which is at the root of economic growth, particularly in the
mature economies where most of the labour forces and our type of jobs are even more so in the
old age homes. We have shifted the whole labour force from agriculture and manufacturing,
from simple office work and into the soft activity and increasing productivity in various
industries. When you have a peaking population and stagnating productivity growth, you get
into a situation where the GDP does not grow and that’s what I think will happen. That’s not
because of resource constraints, it’s because of inherent characteristics of the system.
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However, this slow down, in my mind, is fast enough to solve most resource problems because
the demand in 2050 will be roughly one half of what it is in most of the analysis that you read.
Most people assume 10 billion people in a high to middle class standard of living. I think there
will be below 8 [billion] and many poor, so resources are not going to be a problem. But when
you do the calculations, you see that the greenhouse gas emissions from, even this much
smaller future world, are sufficient to safely enforce climate change in the second half of the
century. So you do get the pollution crisis, so to speak, using Limits to Growth language, in
the second half of the century.

: Focusing in on the issue of climate change, what do you see as the most likely

outcomes in relation to emission trends and therefore, climate change outcomes
over the next 40 years?

My forecast, carefully calculated, is that we will pass plus two degrees centigrade in 2050 in
good form and we will be going up and the peak is at plus three degrees centigrade in 2080
and then a slow decline over the next several hundred years. This is calculated from my GDP
forecast and the forecast on technological development in energy efficiency, which gives you
the energy use. Carbon efficiency gets you the CO2, you put it into a climate model and out
comes the temperature. So this is what I think will happen.

So then the question is, what is plus three degrees centigrade? And that’s possible melting of
the tundra. We don’t really know whether it’s more, but it’s certainly one degree above what
the world society has agreed to be the danger threshold and in the negotiations about what the
level should be, the WWF’s position was that plus one degree is the danger threshold. We
haven’t been mentioning at all, the fact that plus two degrees is a negotiated number, it has
little to do with what science really believes is a danger threshold.

: In talking about those kinds of trends, there are clearly, potentially, significant

tipping points such as the melting of the tundra...so there is a range of
uncertainties about what the final climate outcomes would be?

Absolutely, and you should of course be aware of the fact that as we are moving from point
eight degrees now to two degrees in 2050... this implies already a fairly scary sequence of
random events during that period. We don’t exactly know what they are, but they’re certainly
going to be of such frequency that when we get to 2050, I think that the world population will
be sufficiently scared, that they will start to do some extraordinary effort. On the other hand,
they have of course at that time, gotten used to all of this and being increasingly urbanised and
increasingly capable of defending themselves against the consequences of climate change, so
they might actually still be loathe to try to effect reduced emissions.

On the other hand, in my forecast, emissions will be going down because the population’s
going down and the GDP is going down and energy efficiency, I assume, will be improving and
carbon efficiency will be improving and so, this is a big sweep of the 21 century. We will start
the century in a fossil-based growth type of economy scheme being dominant and we will end
with this being a tiny fraction of the totality, but also I think, with a much smaller population
and perhaps the same size world economy as we had at the beginning of the century.

: ’'m sure you’ve had many people respond to you by saying “No, no, it’s too late.

We’re inevitably on a pathway towards runaway climate change, catastrophe...”.
What kind of response do you give to this argument?

In my book I describe it as a “cliff hanger” and it’s irritating that the numbers come out the
way they do because they are neither one nor the other. I think “most likely” is serious
disruption of global society in the second half of the century. It is in that volume.

The problem about plus three degrees [global warming] is also that it may be that it gives us
enough time to adapt, so that all the people will be living in a future that I would hate to live in.
They will be relatively happy living in it because the crisis won’t come in two years, it comes in
40 years, and in 40 years people get amazingly used to most things.

: This point — the timing of crisis — I’m sure it’s been raised with you on a number

of occasions. Your comment there is that, while there will be major challenges
over the next 40 years, the really large crises are further out than that?
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JR: And this is the point... Paul Gilding and I have been spending the last week in the car and in

JR:

JR:

taxis trying to find some kind of event that would actually escalate into something which was a
real crisis and that would evolve into a global war. And the interesting and brief answer is that
it is actually not very easy to find anything that will go beyond local war. And the world lives
very happily with Syrians killing each other a hundred kilometres away from where the
Norwegians are on vacation on the South Turkey coast. And so I think that’s a description of
2050. Perhaps five times as many local wars, but that’s not going to impact on the
remaining...what would that be...140 countries.

Might one scenario be a series of extreme weather events and climate events
driving massive flows of migration?

We have been through this and, of course, [we can point to] places where this is going to
happen...take the Bangladesh one, which is the most predictable. Here the Indians are already
building the fence to try to contain them. You can ask the question: “What will happen?” They
will try to climb the fence, the Indians are probably going to shoot them, and so you will get a
war. But whether this will bother the Chinese and other onlookers, I'm not so sure. And it’s
certainly not going to bother the Europeans, except as a humanitarian crisis and we will do the
normal thing — talking about how horrible it is.

Even more “entertaining” is, of course, the people living on the South Sea islands that are
going to be inundated and already are trying to find a place to buy, where they can go ashore
and where you and the other countries being asked understandably, say “No we are not going
to sell”. So you've got to start wondering what happens when they start floating around.

Of all the many things that people talk about which could be done to reduce
emissions as rapidly as possible to get to zero carbon economies, to maximise the
chances of avoiding runaway climate change, what in your view are the two or
three most important priorities which could form the key components of an
integrated strategy?

Let me start with the real solutions, the ones that one would have put in place if one were a
king. Of course I am totally aware that modern democracy and capitalism is absolutely not
going to do these. But anyway, a first step would be to ban coal, oil and gas in the rich world
first. They would relatively quickly develop renewable alternatives, and these could be spread
to the poor world 30 years later. If there was a democratic majority in favour of doing such a
thing, it’s easily doable, but it won’t be done.

Another approach would be to put a carbon tax in place, which is so high that there is real
economic incentive to move out of fossils and into the available technologies. Again, in
principle this can be done and in principle it can be done with sufficient strength that it
actually works. Again, you’re in the situation that I don’t think democratic society’s going to
decide to do it because of the short-term pain. Voters are smart enough to see that this is
either higher taxes or higher price of gasoline or higher price of electricity in the short term,
and even if this is in order to help their grandchildren, I am afraid that they are sufficiently
short term to oust the policy makers.

So the ban won’t work and the carbon price at sufficient level won’t work?
Exactly, neither will ever be adopted by modern society.
So what else is possible?

This is not totally black and white and so certain societies like Germany put in place
humungous feed-in tariffs in order to force the expensive solution into the market long before
it is competitive. They do so at a believable rate and use other arguments in order to make it
politically feasible, basically saying that we don’t want to depend on gas from Russia or
Norway et cetera.

These policies will not be implemented fully, but still to some degree. And hence over the next
40 years, we will see the renewable sector grow to 40 per cent of the total energy supply in
spite of being more expensive than the competition. Solar will become cheaper than the
competition over this period. Distributed wind can also possibly become as cheap as untreated
coal with quota costs and once this happens, then the shift will occur faster. But again it
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doesn’t occur immediately because the resistance from the labour unions and the capital
owners in the coal and the fossil industries is fierce. In Norway, they’ve got solid groupings
that are in favour of very rapid further increase in oil and gas production. This is not a minor
interest group.

One of the common observations from many of the interviews I’ve been
conducting is the importance of understanding and challenging the power of
vested interests — the fossil fuel industry and its allies. To what extent do you
share this view?

I like very much your words “vested interest”. We used to have a very shallow interpretation of
vested interest. We thought it was limited to the “business interest for higher profits”. But the
current obstacle of vested interests is much more monumental. In my country, after half a
century of successful oil and gas exploration, most people are in favour of continuation of
business as usual. The vested interest in this case includes both the labour unions and people
in general, including the employees of the oil and energy department, which within the last 40
years have put in place a well regulated orderly and creative oil sector where almost all the
profits from oil and energy end up in the public coffers. So the vested interest in the current
solution is amazingly strong. The older you get, the more you see how tradition tends to keep
things on track.

One of the other common themes that have been raised is that any solution to
climate and other environmental issues is clearly going to require a shift from
fossil fuels to renewables as well as massive changes in energy efficiency. But the
third ingredient, which often triggers significant debate, is the extent to which
those two shifts alone are likely to be sufficient or whether there also needs to be
a significant shift away from an economic paradigm based on the assumption of
an endless expansion in growth in aggregate demand. What’s your view on that
question?

This is exactly the question I asked myself a year ago when I started to write the book. I
wanted to give an exact quantitative position to what you said, so I sat down and made an
endless spreadsheet, which includes the past history of energy efficiency growth. I saw that
there is no reason to believe that it should be either faster or slower in the future. I just
assumed this is going on in all the other dimensions and when you do the calculation, you see
that the response is not strong enough. Then one might be an optimist and say the fact that it
is not enough will force society to do something about it. I don’t think so, I think we will just
continue and consequently it’s the temperature that will increase instead.

So that’s what the spreadsheet basically says. It does not require a great deal of extraordinary
effort to get a different conclusion. If society was willing to spend a little more money on
energy efficiency or an accelerated shift from fossils to renewable, you could get a very
different future.

Can I ask you to expand on that in a slightly different way? I’d like you to put on
your most optimistic hat and to imagine we are sitting here in 2030 and the
trends have all been at the most optimistic end of what we hoped. So there now
looks to be really serious progress towards a zero emissions global economy, and
we really are on track to come close to a two degrees global warming scenario.
Imagine we’re sitting here in 2030, how did that happen?

Gosh, this is like taking a horse and asking it to produce milk. Because, point one, I certainly
don’t think that this will happen and I certainly don’t think that those crises that might have
triggered this continuous change in the reaction of society will happen. I don’t think that the
revolution in the western democratic societies that would put in place strong government, that
would then force the democracies to do the correct thing, will happen.

I know that education doesn’t help. People are climate sceptics not because of a lack of
knowledge, but because of political inclination. It’s the right-wingers who are [sceptics]. There
are no technologies that are not yet on the radar that can be evolved in 20 years’ time to take
the burden, so this is really not feasible. If someone asked Paul and I to implement the ‘One
Degree War Plan’, which is one way of actually getting a decent future in place in 20 years. If
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they asked us, we could do it and the citizens would hardly notice even if we put those things in
place, a mixture of redistribution and the rationing and all of those things that we very cleverly
thought through.

JW: Although as you provocatively note, the losses faced by our grandchildren will be
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eased if they don’t expect to see too much pristine wilderness...

And this is the point. It’s an interesting story. I wrote a paper many years ago called “Global
Collapse — Fact or Fiction”. I tried to talk about how a historian living in the year 2100 would
write the history of this century and then I had to do your type of thing, I said let’s assume that
we have a collapse of nature, how will this be described? And the point is that all those
histories, most likely, will be histories that describe inept management and inept government.
They will talk about the fact that this gentleman made the wrong decision at that point in time,
which would then trigger his loss of political power and then they started a war. I don’t think
that’s the point of the article that someone was saying that what happened was that due to
systematic idiocy, in the end we emitted so much CO2 that we got too many regional wars to be
able to handle.

: If you had a minute or two with the most influential global decisions makers —

perhaps for example, Barack Obama — what would you say to him about the
actions needed to address climate and other urgent ecological challenges?

What I would say to Obama is very clear. I would say implement Al Gore’s plan and use the
argumentation that this will make the United States independent of the Middle East, because
that’s an argument that people buy. Don’t ever mention the “climate” word. Just say that you
will create life in the farmland in the Mid-West, in the Prairie by introducing all the windmills
and all the activity around this. You are going to create activity in Detroit by building electric
cars. This we will do over the next eight years and by 2020, we will not import one drop of oil
from those guys on the other side. That’s what I would say. And I am sure he would have acted
this way if he were free from the pressures of Capitol Hill. And the American public would have
been very much better off.

JW: Thank you very much.

125
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John Wiseman: How you would summarise the
implications of the most recent climate science
evidence for current global emissions and climate
trends?

John Schellnhuber: I think we have more or less solved the detection and attribution
problem, which was the original task for the IPCC. That means we are observing global
warming trends, which have regional variations, of course. We know with a very high
probability now that human interference is to be blamed for the major part of that change. You
can still argue whether it is 80%, 60% or 75%.

Part of the diagnosis is that we are already seeing impacts all over the world. But in my view
this is not an important point because this is just the beginning and naturally the impacts are
fairly faint and weak. I went to the Seychelles a little while ago, a beautiful tropical island
group. The house I had rented was directly at the beach but its manager told me that 20 years
ago when they built that house there was a broad street between it and the sea. This means
that some 10 metres of beach were just eaten up by the ocean over the course of 2 decades. In
particular vulnerable regions like these, islands people have not the slightest doubt that
something is impacting their environment. But nevertheless I think the observed impacts so
far are comparably marginal.

The big question is the prognosis, based on our physical models and with all the uncertainties
we are aware of. For this we probably need to consider the following range, which is basically
represented by the new [IPCC] RCP scenarios. We have the highest plausible scenario
suggestions that by 2300 will more or less deliver — our best guess — a warming of 8 degrees,
which will be sustained over many hundreds of years. Then there is a range of desirable,
much more ambitious, scenarios that lead to a 2 degree warming. Generally, the 2 degree
threshold is considered to represent an upper bound for a manageable situation, particularly
in terms of sea-level rise.

The worst of the plausible outcomes is a world that simply removes all of the conditions under
which human civilisation was created. We would be kicked completely out of the Holocene,
which is such a sad prospect that I often try to avoid looking at the consequences. I have a 4-
year-old son and it is often very hard to imagine what it means for future generations if we
inadvertently or willingly just catapult ourselves out of the planetary boundaries for human
wellbeing.

If you know that this is the range, the next question is: What are the specific implications of 2,
4, 6, 8 degrees warming — and is there a way of adapting to that? The other big question is:
Can we deliver the best-case world, namely the 2 degrees world and what are the means for
achieving that?

JW: I'll take the adaptation question first. There was a recent widely quoted speech by
the CEO of Exxon where he argues that human beings can engineer their way out
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of most things and can therefore adapt to most things. What’s your response to
the argument that we can adapt — human beings can adapt to anything?

I'm just writing a paper on “adapting” to an 8 degrees warmer world. And we just finished a
report for the World Bank on a 4 degrees world, a little bit inspired by the ‘Four Degrees or
More’ conferences that were held in Oxford and then in Melbourne. Even that — a 4 degrees
world - is quite scary.

The problem is the following: We do have evidence about what the impacts of 4 degrees, or 6,
or even 8 degrees warming might be — we would certainly lose the big ice sheets and so on. But
there is almost no scientific evidence about how to adapt to that.

So, on the one hand, some people accuse scientists of not dealing in a correct way with the
uncertainties involved in the impacts analysis and even climate modelling... On the other hand,
they take the liberty of telling us, in a sweeping way, that adaptation to 6 or 8 degrees is
actually a piece of cake. To me, this is blatant dishonesty.

The CEO of a company with vested interests might not be aware of the scientific basis of his
statement — or lack thereof — but there are actually some scientists who just say, “Yes,
adaptation is okay, we can do that” — while there is no scientific for evidence it. 'm not saying
there’s scientific evidence against it. There is simply no scientific evidence at all. The scientific
debate of the limits to adaptation has not even started - so if I do not have sound knowledge
about it, I'd rather hold my word back.

Plus, there’s a fundamental dilemma here that is even bigger. There are clearly regions that
are more vulnerable, and these are precisely the regions of lesser economic power. They
cannot just easily grow and develop out of the predicament. Hence you would need an
international transfer of money if they were to be guarded against the impacts of unmitigated
global warming. The United States, Australia, Germany and others would have to provide for
the funding, and so far it is hard to recognise their willingness to do that. In fact, if that
willingness could be organised, it could also be directed at investments into clean technologies
— at actually mitigating global warming before it’s too late. This symmetry of problems and
challenges in mitigation and adaptation is something I think science should investigate.

Coming back to the lower end scenario of 2 or even 1.5 degrees. This implies that, to the best of
our knowledge, we have to first peak global emissions before 2020. We then have to
completely phase out fossil fuels — i.e. go down to zero emissions — by around 2070.

And then carbon emissions need to become negative and that means removing about three to
four gigatonnes of CO, from the atmosphere every year. That is what the best of our scientific
evidence tells us.

We have this problem. We know that humanity is involved in causing it. We know that the 2
degrees guardrail would probably be the best insurance we can buy. But the price for this
insurance is fairly high. It means a complete transformation of the global economic system.

The cardinal issue is that either you deny the scientific evidence of global warming entirely or
you acknowledge it but then deem the 2 degrees guardrail politically impossible and state that
the world can adapt to any degree of warming, and thereby deny the lack of scientific evidence
of its feasibility. Or you acknowledge both, the basic problem and our basic ignorance
concerning the limits to adaptation, and think the 2 degrees guardrail is doable. The question
then is how it can be achieved.

: What do you say to more pessimistic people who say it is too late to prevent

runaway climate change?

I would say there’s no way to attach sound probabilities to future pathways of human society at
the global scale. I've looked very carefully at past historical transformations. Ilooked into the
Industrial Revolution, the Neolithic Revolution. I read dozens of books on the history of
technology. These are truly complex, highly non-linear, and often self-referential processes
where you have self-fulfilling prophecies and self-avoiding prophecies involved in equal
measures.

127



JS:

Nobody can really come up with a reasonable probability assessment, but you cannot seriously
and compellingly exclude the possibility of a transformation either — and that is actually my
hope.

As a physicist, I always need a metaphor. The metaphor here is that of a phase transitions. I
have done some work on phase transitions in magnetic systems. There what you learn is that if
you see a system change phase from solid to liquid, it’s often an extremely un-homogeneous
process. You have small pockets of change, which combine through complicated
neighbourhoods and networks — and finally tip the system into another phase. There is self-
organisation at all scales. I looked into the fractal dimensions of that, and what you need for a
phase change is at least a weak background field — that would be the global governance ‘field’ if
you like. However weak it is, it needs to exist in order to single out a new phase.

These physical processes are of mind-boggling complexity. But in practical terms, it means if
you have even small pockets of change, and if the new phase is very robust and attractive, even
these seeds of change can combine to tip the entire system into a new mode of operation. The
amplification factors of innovation — new technologies, new community structures, new ways
of designing cities —can be quite powerful.

There is a very rough insight regarding the history of societal phase transitions, which has to
be taken with a lot of caution of course: If you have a co-existence of textile industry
production systems, say mechanical based on steam engines, competing with the traditional
approach, and you reach the loading of the entire system with the new mode at a CT- 20%
level, the old system succumbs.

So I assume that if we could create a non-fossil fuel energy system with at least 10 to 20%
market share, propelled by feed-in tariffs or other suitable means, then the system will just
move into the other phase. That means that the answer is hidden in the amplification factors
that are probably in the system already. These highly non-linear opportunities could be
arising. Thus, we probably could do it if we — the people who take the problem seriously — were
to use the resources one has at hand in a very wise and a very intelligent way. In other words,
sowing the seeds of change in a subtle way might do the job.

: I’d like to ask your views on the best way to talk about targets and guardrails.

When people talk about the possibility of a ‘2 degree climate guardrail’ — or parts
per million targets, or carbon budget targets, what’s your preferred response to
that question?

I've always argued that you need something concrete. The ultimate metric is the impacts of
climate change — what it is that you want to avoid. You do not want to avoid 750 ppm — who
cares? But you want to avoid certain impacts that are really hard to cope with.

It turns out that global mean temperature is the best simple metric you can get, because all the
impacts somehow scale with it. CO..e ppm doesn’t tell people anything in the end. It’s just an
intermediate variable so to speak. I've worked very hard for a long time to argue that global
mean temperature should be the target. It is simple, it is very compelling and in the end and it
is something decision-makers can understand.

It is also a compelling metric because it can be conveyed in a way that lay people can relate to:
Think of your body temperature, 37 degrees centigrade. If you add 2 degrees to your body
temperature you are in fever, 39 degrees. If you add 5 degrees you are dead. Think in precisely
the same terms about planetary mean temperature. Human bodies have all types of reactions
and compensating mechanisms — if you hold your arm in the sun it will be much warmer and
your skin might burn, but all in all you have an equilibrium temperature, which will be kept
stable. This is also probably true for the globe as a system, with all types of cooling
mechanisms. If we add 2 degrees we would be in the danger zone already, we would feel
uncomfortable. If we go to 5 degrees the world as we know it will be gone.

I have found this metaphor usually convincing for everybody. Translating climate change into
ocean acidity might be good for a chemist and maybe for an atmospheric physicist but it
doesn’t ring a bell for a lay audience. So there are both scientific reasons, because many
impacts scale with the mean temperature, and psychological reasons, because rising
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temperatures is something everybody can relate to, that make global mean temperature an
adequate metric.

Actually the only tangible success of global climate policy since 1992 is that we have more or
less an agreement on the 2 degrees guardrail. In the end we as scientists have to give the
politicians a clear orientation, and this is really the only number that has transpired from the
overall process. If we would sacrifice that as well, we are back to square one. Actually now we
are still at square two — two degrees.

JW: I am interested to hear what sort of response the ideas about post carbon

economy transition strategies outlined in the report ‘A Social Contract for
Sustainability’ by the German Advisory Council on Global Change (WBGU) have
had in Germany?

Ottmar Edenhofer: Most of the economists weren’t positive about it because they had the feeling
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that this ‘great transition’ idea and social contract idea is against liberalism. From my point of
view this is an ongoing and an emerging debate. There is an Enquéte-Commission on
Economic Growth in Germany now — on the prospects of economic growth as such and there’s
big controversy around that issue. I wrote an article on ‘Green Growth’, and another one on
the topic as to ‘who owns the atmosphere?’ We are in the middle of a certainly very heated
debate presently.

Basically, the opponents of climate policy try to frame the debate in a way that suggests climate
scientists and climate policy advocates are against what, in their minds, is liberalism. So they
will try to find a way to connect them with some kind of green dictatorship, to depict them as
imposers of some strange ideas and restraints on society.

People say, ‘the markets will deliver’, but we are not arguing about markets. We are saying that
a political decision maker, in order to bring about the deliberate transformation towards a new
global energy system, which would be unprecedented in human history, has to act politically.

A feed-in tariff is not something that will simply emerge from markets, how could it? Boundary
conditions are not created by the system itself, they are created by those who oversee the
system. So markets may be wonderful in delivering the lowest-cost solutions in the end, but
the boundary conditions have to be set by a social contract — a social contract as expressed by
democratic institutions.

So what we are simply saying is that if — only if — a democratic state is concerned about climate
change and wants to do something about it, then we can define a few options about what could
be done in order to create the framework conditions that would allow the markets, creative
people, and civil society to deliver.

The crucial point is, in any case, that you have to redefine property rights. If you assume a
boundary condition for the climate, for example the 2° C target, then either way you have to
define property rights, common property rights, private property rights concerning the
atmosphere. This has strong distributional implications because, after all, oil, coal and gas
deposits are still rich. Scarcity is not the limiting factor here. The factor that will force mankind
to act is the limited disposal space of the atmosphere. People will have to be convinced that the
majority of fossil resources have to be left underground. Trying to convince them of this equals
convincing them to leave their assets untouched and therefore devalue them completely. This
is one of the reasons people feel —

— they are not amused.

I am increasingly struck by the number of people with extensive experience in
climate change politics who now say, “There’s lots of complexities here, but at the
end of the day the question of vested interests in general — the coal and oil
industry in particular — and stranded assets are crystallising more and more as
the fundamental obstacle or challenge in this discussion.”

Yes, and I believe that we are in the middle of the biggest coal renaissance since
industrialisation. I've been involved in a big controversy about this in Europe and also here in
Germany because there is probably no peak oil.
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And there’s certainly no peak coal.
There is no peak coal.

Ottmar is an excellent economist and he deals with the economic system, design of markets,
boundary conditions, all of these things. I would add, and this was also my remark in the
Nature editorial, that the other side of the coin, apart from the big companies, is human
nature. That means individuals, consumers, electorates. That is the other part that needs to be
considered because there is an alliance between the big companies who have shareholders and
who have their vested interest in big oil and the individual on the ground, on a plane, on a
ship, on a cruise. There we are driven by convenience and the aspiration for a better life,
which, these days, means more consumption. It’s a perfect alliance clearly. Because without
that support, either clandestine or openly, by the individual consumers, companies with big
vested interests could not grow and unfold.

Let’s face it. If you were the CEO of a large oil company and told people that a gallon of gas will
now cost twice as much because the Environment Protection Agency wants it that way, a
million people would demonstrate outside Capitol Hill in no time. Without that backing of
what you would call public opinion, companies couldn’t do much.

That’s why social science needs to find ways to disentangle that alliance for the sake of future
generations. All these people who would like to have a very cheap gallon of gas also have
children and grandchildren, and they are seriously concerned about the future of their
grandchildren but they don’t see the mismatch between these two attitudes.

On the one hand there is a big question of re-distributing property rights on this planet, if you
take into account the scarcity of the atmospheric “dumping space” for our emissions. But on
the other hand we’re not just talking about Exxon, Shell, BP and the like. We are also talking
about Jack Smith next door, and Susan Potter next door, or whoever it is, and ourselves of
course. You can only afford to fly here to Berlin because air travelling is ridiculously cheap
given the scarcity of the atmospheric space. We are all, in a sense, prisoners to that system and
to break up this really grand prisoners dilemma requires more than just finger pointing at the
Exxons of this world.

Given that prisoner’s dilemma. I wondered if you could talk about policy and
political priorities and how one breaks through the psychological and attitudinal
barriers as well?

I personally think that most importantly the creating of illusions has to be avoided. The “Green
Growth” story belongs in this category, which, admittedly, upsets me immensely. The
promoters of “Green Growth” try to draw our attention to energy efficiency rather than to the
limited disposal space of the atmosphere.

Emissions have to be capped and the carbon budget has to be defined clearly. This is of great
importance. In my opinion the pricing of CO. and trading emissions is fundamental. The near
future will probably not bring a CO. tax or a global cap and trade system. However, in Australia
presently a carbon trading system is emerging, there is one already in Europe and China
currently is testing an emissions trading scheme. This is a very important, a first essential step
in the right direction.

Secondly, a technology policy including CCS, renewables, biomass plus CCS and carbon
dioxide removal technologies is indispensable and could be linked to renewable energy policy.
Clearly, this is a long-term project and to make it competitive will probably take two decades.
It is crucial to embed the entire energy system in a carbon cycle management system — going
beyond the energy system to the whole global land use pattern — which is a very daunting
issue, and widely underestimated by many.

I would like to illustrate this by giving an example. Let’s assume Brazil would be subsidised in
order to stop the cutting down of the rainforest. This would have an immediate effect on the
owners of land. Climate impacts in India will also have a strong impact if there is a decline in
productivity, thus benefiting those same landowners. So the land issue is incredibly important,
far beyond the narrow design of sustainable management systems, and also bears heavy
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consequences for carbon pricing. If we only impose taxes on coal, oil and gas or include these
fossil resources in an emissions trading system, we run the risk of furthering deforestation at a
large scale. For this reason, we have to think about how to include the land sector in this whole
game. Which will be, undoubtedly, incredibly complicated.

Furthermore, the climate debate should be linked to the public finance debate. Taking into
account and including the land use side of the problem, carbon pricing is not sufficient. Models
for sustainable land use management are needed. In particular, we have to focus on land
taxation, land rent taxation. Because many climate policies might incentivise the landowners,
they will not be accepted from a social point of view. Take compact cities as an example.
Compact cities will always lead to an increase or even explosion of land rents. This distribution
issue will have to be dealt with in many parts of the world.

To render these huge transformation pathways socially acceptable — not only from a
psychological point of view — will be a major task in the future. At the Technical University in
Berlin we recently set up new types of models which enable us to study the interaction of
carbon pricing, land taxation, taxation of capital and labour. These have so far yielded very
promising results, which we hope to publish next year. Looking at these unprecedented
transformation pathways we need to find solutions that go beyond pure technology policy and
pure carbon pricing in the energy sector.

Let me just chip in. We talked about transformation, how it could be brought about. I'll give
you an example. The German feed-in tariff — which is almost too successful to cope with
because it will cost a lot of money given that so many people are buying into it. But during
Easter this year, photovoltaic panels produced, for a few hours, more electricity than 20
nuclear power stations taken together. Roughly 22 gigawatts — just amazing. Ten years ago
solar energy was almost non-existent, people told us it would never make a significant
contribution. Can you imagine the entire capacity of all these nuclear power stations, which
took a long time to build and hundreds of billions of Euros to fund. So what came together?
Three things.

First of all a new technology came about. In fact, it is not entirely new. The first solar cell that
could be employed to run electrical equipment was invented at Bell Labs in 1953 along with the
transistor, so it’s a very old fashioned thing. But the technology was there already. So you have
the innovation of the technology.

The second thing you need is the government setting a framework — maybe an incentive, or a
subsidy. In this case it was not even well designed, but a well intended boundary condition.

The third thing you need is public support. Everybody loves the sun and everybody loves
renewable energy, at least here in Germany. The technology is quite easy to understand and
you can do it locally. Everybody has the chance to put it on the roof. There are no side effects,
no nuclear waste or anything else. You cannot create a weapon out of it, and it’s inexhaustible
in principle.

Political will, individual psychology, and technological innovation come together to create
tremendous innovation dynamics — tremendous substitution dynamics, if you like — which in a
few years has already overtaken, at least in installed capacity, the nuclear power industry in
Germany. So this is a ‘proof of concept’ that, yes, we can create big transitions.

One countervailing pressure working against those three factors you mention
would be the particular interests of those who are going to be left with stranded
assets: the coal, and the fossil fuel industries. How do you deal with that?

It’s a very interesting issue particularly in Germany because the utility owners have basically
given in and they accept the political change. But the crucial issue is the success of
photovoltaics and also the success of wind power. It leads to the situation where most of the
time the marginal costs equal zero. But on the other hand we are lacking an incentive to build
back-up capacities. This needs to be changed.

I believe the feed-in tariff system was enormously successful. We have implicitly subsidised
China because there was a market of declining costs. The reason why we have to transform our
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feed-in tariff system is that we are now facing a new situation, namely that of zero or even
negative prices for electricity.

Because episodically you have so much sun and wind here that Germany cannot absorb it. So
we have to export it and have to ask our neighbours, in the Czech Republic for example, to
absorb it. And we pay them for that.

This example shows that a completely new energy market has to be designed considering back-
up system, storage and demand management. A market emerging by itself will not fulfil the
specific and highly complex requirements. This is the discussion now, the reasonable design of
the capacity market, of a new energy market. Governments will have to learn that imposing
taxes or subsidising technologies won’t do.

So you need not just the invisible hand of Adam Smith but the highly visible hands of
democratic governments. That is a paradigm shift.

Designing markets. I see this as one of the future tasks of the government, the visible hands.
...even the transparent hands...

This is the kind of debate we have now, the design of the market. So far, no agreement has
been reached on this issue, nor on how much investment should go into grid expansion. But
here the discussions must take place on the European level as this is about European energy
policy. One of the questions is how much of what shall be used, like hydropower in Norway.
It’s a very interesting debate around a huge transformation, which has already begun.

At what scale can these interventions be most effective? To what extent can this
be done on a German level or does it require a European scale?

In my opinion a European scale will be indispensable. We have designed a model and done
simulations with it where the investment in grid expansion is explicitly taken into account. We
should not forget that in Europe we are committed to climate policy that means reducing
emissions. So promoting renewables and building up the eight gigawatts with coal power
plants already approved or under construction is an easy task at present. But then, this is my
main concern, if we do this — the eight gigawatts with coal — then ten years down the road or
so, when the European Commission might decide to reduce emissions, all these nice guys will
be queuing up at to the Commission saying, look we built up these new power plants, you
cannot reduce the emissions now because you will reduce the value of our assets. So we have
to take into account a much longer time horizon than 2020, we have to go beyond 2020.

We have to avoid lock-in effects in Europe. So yes — the answer is we need a European
solution. At the same time citizens, as individuals, now have the chance to completely convert
their energy supply. If you have a patch of land, if you have a roof, if you have a farm, you can
become almost autonomous. 80% of the domestic energy is just for heating and boiling water.
So you can get pretty much autonomous in that. It’s not the same for industry, that’s a
different thing.

So you have an interesting mixture of decentralised solutions for individuals and centralised
European solutions for the big industry. Of course both have to be orchestrated. The
orchestration of this transformation at all scales, that is the big change and challenge for
policy.

Yes, and this is almost an unknown area. Traditional economics have only limited knowledge
about this new situation.

This question of ‘market redesign’ is at the heart of a lot of those projects it
seems?

Yes. We are trying to operate at two levels, which I think is very important. On one level, we
try to find out what is a reasonable solution, from a social planner’s point of view so to speak —
the first best option. I am always very curious when people say the European grid expansion is
not realistic. I would like to see what, from a systemic point of view, is a reasonable option.
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The second step is that we identify who the actors are and what they are doing. Sometimes the
actors will do exactly what is needed to achieve a social optimal but most of the time that’s not
the case. Then we focus on the market design, how to incentivise what you desire to achieve.
This can only be done if you have a rough idea of what your grid should look like. Lacking that,
the question as to what could be a reasonable market design cannot be answered.

We are doing all this to at least have a rough understanding of what is socially rational, what
the real world actors are doing, and then to try to find out what could be a reasonable
orchestration of different policy instruments.

What Ottmar describes is an extremely sophisticated task to fulfil. You have these different
cases, you have all types of actors involved, you have long-term perspectives, medium-term
perspectives, and short-term perspectives. You have to avoid lock-ins, you have many
different pathways towards the same goal, and you have many actors walking on different
pathways as well. So even the transformation of the energy system in Germany is really an
awe-inspiring and at the same time extremely intimidating task, let alone the European and
the global orchestration.

: We invested in this — we decided to set up a group on that because it is a kind of social

laboratory, so you have to study it.

Germany is like a guinea pig.

: Yes and I believe, in the global scheme, the next three to five years will not show much

progress. But now we do have a sort of social laboratory, which will give us the chance to
develop an understanding about how this transformation process is evolving.

Australia is also a social laboratory now with your carbon tax but I'm pretty sure it will come to
an end in a year or so, if the opposition wins the next election. They will try to just kill it and
unfortunately this interesting experiment will come to an end.

Where else in the world do you think are the most promising ‘laboratories’?

China, I would say. But I fear that they are not on a sustainable pathway. China has had
tremendous success, yet I doubt that it is sustainable. We should also study what are the
preconditions for a collapse in one year or another in the next ten years.

For many reasons...

For many reasons, demographics is one. I don’t regard China as an experiment that will give us
the opportunity to study the reasons for its failure. What I am saying is that it will most
probably not turn out to be a sustainable role model. And the most interesting fact about China
is that it is not at all a centrally planned economy.

By no means. And it never has been, by the way.

This is very interesting, and the most intriguing thing is that they have zones where
experiments can be started. Then they try to upscale these kinds of experiment. There is a lot
to be learnt from that and from the courage of the Chinese to set up such zones. Even if it may
not be successful in the long run it is worthwhile to study those developments.

This question of the importance of ‘laboratories’ and how exemplar initiatives
can be game changing is a theme that keeps coming up in a lot of discussions.

Processes on a country-level scale are very important. Denmark for example has decided to
completely phase out fossil fuels by 2050. It s not a big economy but nevertheless people are
well-to-do, it”s probably about the highest quality of life in the world there. So that’s a very
good example of how it can work. You also have California. You have a few countries.

Scandinavia tends to be widely underestimated in several respects. They have one of the best
education systems, one of the best pension systems, and financial stability. They dealt with the
financial crisis in the 90s in a spectacular way.
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true that if you lower the taxation that people become happy automatically as the [US]
Republican Party would have it.

You mentioned China, what about other developing countries?

You will find a number of very promising developments in some African countries. South
Africa is especially interesting in this respect. I would also like to highlight Uganda, which is a
remarkable example. I visited Uganda and was extremely impressed by the overwhelming
optimism of the population. The population is very young, black, white, Asian, and their
optimistic view towards a better future is highly impressive.

And Morocco is also an interesting example because there are now options to link energy
systems across continents. In Germany and Europe we talk about DeserTec. Actually there is
now the first big renewable power plant being built in Morocco. This is a paternalistic system
— they have a king. It’s a semi-democratic system. They are extremely keen to support that. So
there are labs emerging here and there. But in the end the three labs that currently really count
are probably Germany, China and California.

I find the idea to write a series of reports on good governance to find out what are the success
stories and what are the preconditions for the success stories in terms of governance very
intriguing. What John described in relation to governance is really important. You always need
a government; it’s not about the markets alone. We need to talk about the visible hands. In
social science an underlying narrative exists which says there’s an evolutionary process. Plenty
of invisible hands so to speak. This is not entirely true; the most important inventions are
made by visible hands, for example, the capital markets. It was an invention by the
government to finance the railroad system; it was not an evolving, self-organised issue.

It might be helpful to write reports to describe examples of good governance in order to
improve our understanding of such success stories, but also of the spectacular failures. In the
course of this social transformation process we need to focus more on the visible hand.

I think the other thing is that the power of the individual is still underestimated.
Yes that is right, and that of civil society.

Not because of the new media, that goes without saying. But in the end my experience is that if
I talk to companies, all would love to appear green, particularly in Germany and Europe. Why?
Because they are worried consumers will be turning their backs on them. The funny thing is
they even create entire departments now for reputation risk analysis. They probably spend
more money on these departments than on sustainability because they fear the slightest loss of
reputation, of image-degradation in the public. So on the one hand a consumer is completely
powerless, on the other hand you are holding tremendous power. This dynamics and how it
interacts — our governments can team up with the individuals in order to create progress. It is
completely under-researched and its potential certainly under-tapped so far.

One question I’m keen to ask is a back-casting question. It’s to imagine we are
here in 2030 or 2035 and the shifts in economic decarbonisation have been at a
scale and speed which gives us considerably increased confidence that we’re
going to be able to meet a two degree guardrail target. In a few sentences what
happened? How did we get here?

Not because of some kind of climate issues, some extreme events. Probably because people
have experienced that some social change can be learnt and implemented rather easily. The
German energy transition and the European transition proved to be key developments. In
Europe we have shown that we can overcome nationalism without necessarily losing all our
national identities. We have some kind of European solidarity and we have shown the world
that cooperation at this scale is at least somewhat important. We have a kind of fiscal union.
We have a joint financial policy. And in order to reduce the debt all the finance ministers are
interested in taxing CO., energy and land-use.

I'll give you four reasons why the fairy-tale might come true.
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One is very sadly that a few disasters will happen. Hurricane Katrina changed many things in
America. More or less the climate debate was also there before 2004 and 2005. But then it
was really reignited. Nobody, in particular not climate scientists, hope that disasters generate
this type of dynamic. But invariably it will happen in the next decades and it will get worse and
worse if we are not complete idiots regarding calculations.

The second thing is leadership. What Ms Merkel did with the German experiment is simply
happening because she had the guts to say she had been wrong. This type of leadership will be
necessary, maybe in China, maybe in the United States, maybe in Australia.

The third reason is some glaring examples of social innovation. For example I recently went to
a region here in Germany where people want to have their energy supply provided completely
on a communitarian basis. “We, the citizens, will buy the power plants. We will buy the
networks, the grids and so on. We will do it.”

The fourth thing, my wildcard if you like that could best overcome what I call the fossil nuclear
complex, could be the fossil protagonists themselves. In a week from now we will receive a
delegation from Qatar including many influential people. For OPEC countries there are two
paths. They can say, yes we have another 50 years of oil, and we can and will live wonderfully
off that. After that we will all move to Switzerland. That is one plot. But the alternative option
could be: “Shouldn’t we use our wonderful capital which is coming precisely from oil and gas,
in order to — in a role-modelling way — transform ourselves into a sustainable society?”

That’s precisely what the people in Qatar will tell you if you ask them. They say, “Yes we know.
We can live happily for the next three or four decades. Then we will buy our properties in
California, Monaco or London. Then we will sort of dissolve as a society.” But there are some
other people who say, “I would like to see us around also in one hundred years from now, and
we have the means for doing it. We have the capital, we can buy all types of technology, we
have the sun, we have the wind, we have everything you need.”

If one or two major OPEC countries launched a big transformation — a Great Transformation —
on their own ground, this would send a very strong signal to the world. So it would be the
stalwarts of the fossil system who would overcome it themselves. This is a really strong story
and that would be my favourite plot.

And it also resonates nicely with what I said about putting the money, the resource funds, into
a kind of investment fund for the system. Because it is very important that Qatar has a
sovereign wealth fund.

And this is also something for the lay people because we are all savers. They are saving for
their pensions. Pensions are no longer perceived to be reliable because governments are not
committed to securing them.

In order to reduce the pressure in the future, pension funds or wealth funds could play a
crucial role in this transformation process. It’s not only about being consumers, we have to
educate people to become the most important investors. This could force the transformation of
the capital market system. This would also be in my plot.

JW: Thank you.
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BUSINESS MOMENTUM AND TECHNOLOGICAL
LEAPFROGS..TOWARDS A LOW CARBON AUSTRALIAN
ECONOMY

AN INTERVIEW WITH ANNA SKARBEK, EXECUTIVE DIRECTOR OF CLIMATEWORKS
AUSTRALIA

Date of interview: 12/2/2012

Interviewer: John Wiseman

John Wiseman: Could you begin by briefly summarising the key
aims and objectives of the ClimateWorks Low Carbon Growth Plan
Jor Australia?

Anna Skarbek: Yes. It had two aims. The primary aim was to show Australians that it is possible
to reduce our emissions — and that it is not just possible but feasible and in some cases low-
cost. We provided a quantified evidence base for that, using the McKinsey cost curve. It
showed that we could get to the minimum recommendation of the IPCC scientists, which is the
25 per cent level of emissions reduction, using technologies already invented and available in
Australia. That's before we turn to international offsets and so on. The fact that we'll be
allowed to use those other measures, is for me a sort of insurance for the fact that we probably
won't achieve everything that the evidence suggests is possible.

That was the public objective and we went a considerable way to achieving that. The reasons
that it was well received were that it was independent, fact-based and apolitical. We talked
generically about the policies that would be required to unleash that potential —a carbon price
and targeted action. Both the government and opposition saw themselves in that and were able
to feel that it was consistent and we weren't praising one or the other, but saying both were
needed.

The secondary objective was one for ClimateWorks, which was to guide our own work. We
were set up by philanthropic funding with the university to provide independent credible
advice and to target the gap area, which is the translation between research and
implementation. Given that that gap is huge, we wanted some evidence-based structure
around where we choose to focus. So we used the cost curve internally to decide which tonnes
we should chase; which barriers we should focus on.

We are small. There are lots of barriers. So we want to be opportunistic and we want to be
highly leveraged. We want to know that if we work with one industry sector or one government
department to try and unblock a certain set of barriers, that that can leverage action that will
result in large volumes of abatement. So we used the cost curve to know where those tonnes
are, where the "bang for buck" is. Not surprisingly a lot of our barriers work in the last year has
been on energy efficiency and co-generation. We now see the need to do the same in the
carbon farming space and then later the same in the clean energy space. It's later because of
where it sits in the cost curve and because we are also trying to build momentum in the
business sector that this is feasible.

We start with the "walk before we run" approach of talking to businesses about what is already
economic and helping government make the nudge that can help the businesses do the rest —
whereas for extensive cleaner power, it is more than a nudge.
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is a range of views about how fast and how strong the emissions reduction targets
should be. Can you just take me through the ClimateWorks logic on this?

Sure. There are two aspects to that. One is that ClimateWorks is not alone in this, so I see us as
part of an ecosystem, and the fact that there are other voices out there saying that we need to
go further is a valuable thing because we know you can't stop there. But our primary audience
is businesses that are the investors who control the access to that technology that will
transform our economy.

Now, how do you get businesses to act? Sometimes it needs government policy like the carbon
price. Other times it needs a range of other motivating factors. For businesses, I think it’s not
motivating to assert that we must completely decarbonise and get to the 2050 target this
decade or we're dead — and, "Too bad how much it costs — just start". Because their
constitutional obligation to their shareholders doesn't oblige them to care about that.

So the "walk before you run" is really to try and stand in the shoes of those businesses that, by
and large, want to do something good if they can. We have tried to start with the smaller end of
the stretch so that they see that it doesn't hurt, that they get some accolades for it, they help us
achieve the tonnes of abatement. There're 60 million tonnes in energy efficiency; there's plenty
to chase that's currently unaddressed. If we don't harness the low-cost tonnes, then the total
cost is more expensive. Someone's got to do it. The groups that are trying to do the "big leap",
by definition, haven't got the capacity to do the "first few steps" stuff. So we felt that that was a
gap that we could target.

You're suggesting that your primary audience is a business audience?

It is — with the caveat that it is often government as well because, to help business, government
needs to make it easier for businesses to make an economic decision...

But it's less the general public.
Correct. We're not big enough to target the general public.

So, given that, and given those business and government audiences, where do
you feel the impact of your work has been strongest?

Government clearly has been one of our stronger areas of impact. We have had direct
engagement with government in the creation of the cost curve work. I've also had informal
engagement with lots of government departments wanting to refer to our analysis and draw on
it — and obviously ClimateWorks was invited to be part of the [Federal Government’s] NGO
Roundtable, so we helped influence the carbon price legislation and we made sure that energy
efficiency was an equal part of that package.

With the business audience, we have had some pleasing impact but there is certainly more to
do there. That was partly our deliberate choice. The biggest way to make it easier for business
was to get the carbon price right, so we devoted last year to that with a little bit of work with
NAB, Origin Energy, Ergon Energy — so we are beginning our business relationships.

I do know that we are respected by those businesses that have engaged with our work because
it is evidence-based and independent, so there is a platform there for us to work from. We are
now going to use that cost curve structure to target industry sectors and work through their
associations and some of their leaders to tap into the barriers analysis for each of those
industry sectors one by one. We did that, for example, with the co-generation issue where we
had large businesses in the Roundtable with government and electricity regulators, and we
would hope to replicate that for other sectors with a combination of demand management on
the commerecial side and industrial energy efficiency on the manufacturing side.

That leads to the question of barriers. I guess there are two kinds of barriers: one
is to being listened to; and the second is actually to moving from agreement to
implementation. Can you talk first of all about what you think the biggest
barriers have been and what strategies you have used to overcome that?
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AS: Interms of being heard, one strategy is the one we just talked about which is to not try to reach
the general public. It's so hard and it's so expensive. We chose a targeted message, to go to
policymakers and to industry conferences. That industry can be defined broadly — so
tomorrow I am going to a corporate sustainability, CSR-themed conference — integrated
reporting, Energy Efficiency Council conferences, Carbon Expo conferences. So we reach
industry when it has already self-selected as interested rather than try and spray the broader
industry.

That's the "walk before you run" approach. There are still so many tonnes that those interested
ones need to lock away. We figure once we can get some momentum there... I have watched
markets evolve — it is a lot easier for the others who don't even care because the market will go
there, supply chains will exist and costs will come down.

That said, I also try wherever I can to reach a more mainstream business audience. So the
Certified Practising Accountants, had a massive conference; thousands of delegates across a
range of issues and they had one carbon section. So I presented at that with Mitch Hooke and
John Daley from Grattan. I will fly out of my way to do those sorts of broader audiences, to try
and begin to reach the next tier out from the self-selecting industry audience.

The other way that we've done it is to design projects and then bring the message to the
audience that way rather than let the audience come to us. Co-generation was one of those
where we knocked on the door of the Property Council and its members and we said, "We
know some of your members are frustrated by this. We think we've got a proposed solution. Do
you want to work with us on developing it?"

That is a slower way of working but you get a better outcome because they then funded the
work and we have released a report that will probably result in a real change. So we choose a
targeted approach to being heard — which is helped by spending the first couple of years
developing a reputation of credibility, and so now we can spend a bit more time on the
engagement which, when you go directly and in a targeted way, takes more one-on-one effort.
But that has been our staged approach and that is where we are heading now — which I think is
the right way.

The second barrier was moving from talk to action. So that's another reason why we cling to
the cost curve so much and we do less of the assertion that, "This problem is great and grave
and 25 per cent is not enough" — all of which is true. But that is still in the talk sphere. There
are times when I have said no to going to ‘talk fests’ about those issues. I know I could join a
room of 100 people like us who would fill three days in saying why 2050 needs to be thought
about in more aggressive terms than it currently is. But for me I can't see how that translates
into tonnes — this week, this year, this decade.

That is partly because we did the cost curve and our funders said, "Well, we want you to track
your progress on achieving these tonnes." Even though we know we can't directly attribute, by
implication our number one KPI is, "Are the tonnes coming down?" So that helps me
determine how much time we spend in the talking area and how much time we spend on
acting.

How do we do support action? We go back to that idea of "design a project and bring it to the
audience". A good example of that is the Regional Low Carbon Growth Plans. We had our
national one, which won the prize and set us up for all this analysis, then we had local councils
like the City of Greater Geelong saying, "Well, that's for Australia - can you do one for us?" So
we did — and the reason we did (because you might say, "Well, that's not very many tonnes -
just one little council") but the reason we did was it gets us close to the ground from a bottom-
up perspective. It helps us understand the barriers that are faced by a keen council who is
trying to get its business community to act.

We made sure that our contract of engagement with them went beyond just producing a report
but actually retained us as an implementation adviser. Through that we have done things like
joining the dots between the items on the energy efficiency side of the cost curve and the
funding programmes that the federal government and the state government provide like the
Carbon Trust and some of the new grants.
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Then we have held workshops where we have already sifted out who is eligible for those
funding programmes and sent the invitations through commercial building real estate agents
to people who meet the eligibility definitions; so acting as a broker to try to get that action
happening on the ground. Again, you might say, "It's only Geelong" but Geelong led to
Gippsland wanting one and there are six councils in Gippsland. That led to Wollongong
wanting one. We haven't got the funding for that yet but they have asked for funding, along
with six others.

Presumably you could have hundreds of people working night and day on
different local plans for the next ten years, but I imagine that is not the aim?

No, but what we would like to do is get to a critical mass where we can catalyse action in a
homogenous way that others can leverage and we can then measure. Once we're measuring it,
it's like the markets that evolve. If we are measuring a dozen regions like this and we are using
a common metric like the language of the cost curve, then we can begin to compare and
contrast. Then you get natural competition and you also get cross-learnings. So they can speak
the same language to each other.

We flew the Geelong people to Wollongong to talk about their project. The Wollongong people
had done their own different sort of version, and they talked about the common barriers that
they faced. We give them a common language. This has been done, and we’re pleased to do it —
but what we feel is that you wouldn't need to do the whole nation in order to then lift some of
the learnings from that to inform future government grant policies, for example.

So it's about setting examples, catalysing.

Correct — really about being a catalyst. When we are as small as we are, we focus on what we
can catalyse and what's homogenous. That approach is in itself homogenous enough that we
can apply it to industry sectors. So we are looking at potentially retail, industrial, possibly
subsectors of SMEs [small and medium enterprises] who are hard to reach — just as hard to
reach as regions are. But if they self-identify, for example, in the food processing sector, then
we can talk to food processing SMEs just as we have talked to Geelong businesses and do the
same again and lift the lessons out.

Have you found industry sectors that are particularly receptive or I suppose
particularly difficult?

We haven't tried them all yet so it's a bit early for us to say which ones are in and out.
"Receptive" is different from "easy to reach". We're working on talking to the SMEs. That's a
hard sector to reach and so we are instead looking at how can we reach them in gatherings that
they are already in. It's too early to say on the industrial energy efficiency front which ones are
more or less receptive. We've spent more time on the local council, regional side and we're only
just moving to the industrial side now.

: How about the macro level barriers? If I were to ask you what the two or three

biggest obstacles in Australia are to achieving something close to the
implementation of this plan, assuming a carbon price exists as of the beginning
of this year, what would you say?

I think that does change things significantly. I know for a fact that a lot of the large industrials
are planning to do internal change management programs to hoover-up the low-cost energy
efficiency in the next 18 months; Boral, Rio, Amcor — they've all said so in public forums that
I've been at. So the carbon price is significant.

One of the biggest barriers is apathy because even though the carbon price is significant, it is
actually not very significant for most businesses except those big guys. The barriers to the stuff
that we've been focused on — energy efficiency, even carbon farming — are that its economic
attractiveness is slim — still net positive but slim.

The psychological unattractiveness is higher than the economic attractiveness. That is another
reason why I focus on establishing markets and building that momentum, because when
supply chains can solve a problem for you, you don't need to be psychologically excited about
an issue for the supply chain to bring it to you more easily. That is why we still push on, despite
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the apathy. If we can tip enough dominos at the larger end of the early movers the rest follows
because the supply chain catches up. Soon you are simply not able to supply, for example,
replacement boilers or air conditioners at a lower efficiency — if the volume of orders is
sufficient for the highest.

That’s why, even though apathy is one of the biggest barriers, it doesn't mean that we'd change
our strategy so much.

On your question about which industry sectors are more or less receptive, the ones we are
going to chase first are generally those that are customer-facing. In hindsight that's obvious,
isn't it? But the catch-22 with those that are customer-facing is that if their customer doesn't
care about this issue, then the business won't either. But what we generally tend to find is that
there is a soft benefit in promoting the environmental benefits of what you do, which can be
hard to quantify, but it is there. So if we are trying to build momentum through one industry at
a time, it is more efficient to build that momentum with an industry that can benefit from the
soft benefit — which means they have to have an audience who will care about that.

Our Chairman, John Thwaites, sits on the board of the Green Building Council and he knows
that the green building property industry, is in fact one of the few sectors in Australia that
really has become a world leader. Why? The carbon price didn't make them do it. The six-star
rating helped, but it's his view that the healthy competition and the fact that the leaders were
all doing it meant that the leaders all kept doing it — and they are publicly facing. Those
buildings are known, even if their logo is not on the front of it, they are known for the buildings
that they develop.

That customer-facing angle along with the healthy peer pressure angle is one of the factors that
some would attribute to why the green building sector has moved quickly. We've looked to
replicate that in other sectors where there is a peer group that is small enough to know each
other, that has some customer spinoff so the soft benefits can flow, and can act in the energy
efficiency space where at least the economics are on your side.

The other barrier would be fragmentation. Carbon farming is the next thing along in our curve.
We've got hundreds of thousands of farming enterprises in Australia and so the challenge is
aggregating that opportunity to get the tonnes that our curve shows are there.

So aggregating and scaling up is important?

Yes. One of the best ways to overcome that barrier is to create a market, which is exactly what
the Carbon Farming Initiative is about to do. So the momentum is in the right direction there
and the [Australian] Government did the right thing by putting nearly half a billion dollars
worth of support money to make it a sweetener for farmers to get started. I'm still a bit worried
about the slow start because the scaling-up is huge — but the best thing you can do is put
brokers in the middle with an incentive to aggregate those credits.

If you were talking to people doing similar work in Australia or internationally
and they asked you, "What are the two or three most significant lessons that you
would draw from the experience of having developed the ClimateWorks plan?
What's worked and what would you do differently?" what would you say to them?

That the message can be simplified. The cost curve we created fell very neatly into three
categories. Most Australians don't know that we can achieve our emissions targets in three
simple steps: energy efficiency, land, and clean power. The year spent on that research can be
boiled down to those three dot points. So that's one. It actually took us six months to distil it
into that. The first presentations we gave at Fed Square went through the whole hundred pages
in six different sectors. But, having been invited to give the presentation about 150 times since,
and trying to simplify that chart, it has become blindingly obvious to us that it is in three
simple parts.

The Government uses that in its own Clean Energy Future Package but I think the Australian
community hasn't yet quite cottoned-on. It took maybe a decade of 1980s environmental
action to think of "Reduce, Reuse, Recycle" — that sort of three-step mantra — and we have got
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a way to go. But we could easily do that in carbon — whatever the right words would be for
energy efficiency, land and power. That is all it is. It is what the global work will tell you, too.

: Of all the work going on around the world in this space — are there any plans or

initiatives that you think are particularly good role models or exemplars?

We are very close to the ClimateWorks Foundation and what impresses me about them is what
they have done with their funding — which is immense; they have half a billion dollars from the
Hewlett and Packard Foundations. They have set up regional institutions around the globe to
try to unblock technical barriers.

The second big learning is that the solutions are not silver bullets and they are not single sexy
headlines either. One of the institutes the ClimateWorks Foundation have set up is based in
Paris — the Institute for Industrial Productivity (ITP) — and it is purely focused on energy
efficiency in the industrial sector. It works closely with the IEA. They have also set up a team of
boffins (they've all got PhDs in various engineering fields) on Vehicle Emission Standards.
There is a team of experts in California who now advise other nations when they are going
through the fight that Obama recently went through on how fast do you bring down your CO2
grams per kilometre? That's fantastic! They are a global resource! We went to them; they have
put a submission into the Australian one. They have already thought about do you do it by car
mass or car footprint. They've thought all this through; they've got papers on it.

We need the ecosystem of green groups to maintain the binary status in favour of action
because we don’t want any wind-back. But it has to go beyond the slogan — you really need two
layers of effort. You would hope that the effort in Australia to keep it not unwound could
diminish once we know it is not going to get unwound. But, as we have seen in Europe, they
still have to keep it up every time they think about increasing ambition.

: Not to mention when the economic context gets tough.

Exactly. You need your high-level campaigning momentum just to maintain the positive action
— and those people should focus on stories of success, stories of co-benefits; all the stuff that
helps campaigning. But then you also need the ‘below-the-radar’, technical, ‘boring’ work. That
is what I admire about the ClimateWorks Foundation. They are funding a bit of above-the-
radar work I think, some US anti-coal campaigning; but they fund a lot of technical work.

How do you respond to those that say, "Yes, but it's all too slow — the scale is too
limited”?

I'd say we need both. If we were to all divert our efforts to trying to get a larger-scale leap, the
stakes are higher and the risk of failure is high. If you think about how long it takes to get
really substantial seismic change in one week — like a Kyoto Protocol being signed. You can
lose a decade in the campaign to achieve a greater target at the end of this decade. I say you
need both because, while that's going on, someone should be doing the pushing at the ground
level right now; hoovering-up the "no regrets" stuff that we need to get started on. I think
there's no other way.

That is not to say that there shouldn't be organisations that also try and push the boundary and
say that it is not enough. But I think the audiences for that are different. You could frighten the
people who are just getting prepared to take the first inch step if you say, "Actually you're going
to have to make a massive leap and this was all a trick." But I just think you need both. There’s
such a risk of spending a decade asking for more and getting nowhere while having done
nothing on the stuff you could have done something on!

Putting on your "optimistic hat" and imagining that it is 2030 and we are now in
a position where the kind of decarbonisation process needed is well and truly
underway at something resembling the necessary speed and scale. Tell me the
story of how that that might unfold over the next 20 years.

Business momentum and technological leapfrogs. So it becomes the norm - like digital
computing has become the norm. In the optimistic frame, we may be only five years away from
that in the sense that if carbon pricing is here to stay and it doesn't fall off a cliff at 2015 and
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$23 a tonne actually grows to what it is meant to grow to, markets respond fast when that
stability is there.

$23 is not enough and we know $40 is not enough either — but what it would do in the next
five years at those prices is make the hoovering-up, the low-hanging fruit stuff, "business as
usual." Very quickly, once there is enough of a price to justify some interesting technologies.
Particularly in the demand management space, for example, remote controlling of heating and
cooling, moving to smart cars and charging them when the power is cheap.

We are already in the digital age and there is enormous potential. Starting in the home, which
is where Apple has gone with its iPhones and things, ends up in the workplace. Now we're all
on Google email at my work. There is potential in the demand management side for home
energy use to be attractively transformed because once pricing just gets over a bit of a tipping
point, maybe we'll move to time-of-use pricing, then it becomes the norm and people know
how to use it more smartly. Then providers come in, like all the apps that just emerge on an
Apple phone. Providers want to provide all these whizz-bang things.

If we can consolidate for the next five years, policy and pricing stability, I do think the chances
of the market doing the rest — at least getting us to a middle level — could be there.

JW: You've been talking there about the demand management side — I presume

AS:

similar arguments could apply to the supply side?

Could, but the price is going to need to be more than $40 a tonne. So that's hard. Even with
my optimistic hat, I can't see that in this decade. However, if the $23 to $40 starts to work,
then there should be a trajectory where $40 becomes $60, becomes $80 and you should be
able to invest against that trajectory and policy should have adjusted. The CEFC [Clean Energy
Finance Corporation] will go through a rebirth and businesses will work out what is needed.
But I think that's going to lag, unfortunately, unless there is a massive breakthrough and we
know breakthroughs are less likely because those investments are lumpier.

People talk about technology learning curves coming down. It's come down so fast for PV
[photovoltaic] because PV modules are small. Every one that rolls off a factory is a chance to
improve it. Carbon capture and storage modules are massive and one rolls off a factory, like
nuclear, every decade. You get one chance to improve it.

JW: And solar thermal?
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In between the two; rolling out a bit faster but still lumpy. It’s improving and, again, price will
do it. I don't think it will go backwards from where we are; it is just a question of how fast we
can go forward. Absent a shock like something in the Middle East with oil... that would get
there fast. I think with a shock I can put the "optimistic hat" back on; technology can get there
really fast. All the stuff going on in labs would get sucked out of the labs really fast by the DoE
[Department of Energy] in the US if there were an oil shock.

: It's interesting; if you look at the international plans that include a section on the

theory of change, most of them include some mix of innovation, drivers and
shocks. So, it is the capacity to have the innovation at the right point where the
tipping point is.

Yes, I would agree with you there. The innovation without the shock can get us through the
easy stuff, like energy efficiency. That should be mopped-up this decade, if all goes well. To do
the more expensive stuff on the cleaner power, we would need a shock. Is innovation at the
tipping point? Would it be ready to be pulled out of the labs like that? If it is a really proper
shock, there would be no alternative so it would just come out of the lab. It would get
accelerated and the first few would be clunky and not very efficient but they would get out
there and then they'd get improved.

The risk would be if there was a fossil fuel alternative to the shock — for example, gas instead of
solar — and you can get the gas out of the US but you can't get it out of the Middle East. There
is a risk there, if the shock isn't a big enough shock.
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JW: Yes or the price isn't high enough... To what extent do you see the kind of

AS:

AS:

AS:

AS:

AS:

changes that would be required towards decarbonisation happening without
some significant shift in economic structures or consumption patterns? There is
the argument that says no amount of technological innovation can drive a world
where everybody is consuming at American levels.

You're asking - do we have to go to a steady state economy?

: Or at least some significant shift in how we think about conventional economic

growth?

What I would like to see in the ideal world — one of the shocks is a nature-based one which
shocks us into valuing biodiversity and ecosystem services more. The work that the guy from
the Deutsche Bank did for the UN last year and what Joseph Stiglitz is doing now on GDP is
the other thing that quickly gets pulled out of the lab and we start measuring income per capita
on all those sorts of approaches.

If we do that, then, again, I think technology does the rest. I don't think we can tell people,
"You must have a lesser sense of comfort" but I think people could be trained to see their sense
of comfort; to feel rich if they had fresh air and one car that moved, even if it moved by battery.
I think they could see themselves as rich if we had that accounting system there. So I do think
we could move to a lower consuming pattern but not without changing the way we define
quality and value.

: What some people I know find useful to talk about is not less growth but different

growth — as in growth in clean air, growth in health...

Totally! It's absolutely where we need to go — and that is why I think we could get there. The
health systems are on an unsustainable path and everyone knows it. What is funny is the GFC
[Global Financial Crisis] didn't create the shock. It hasn't happened yet. So I don't know how
we get there. But it's why I think technology can help; technology can peg back consumption
quite a lot — and to keep it there you'd need this different valuation.

: I am interested in your own choices about where you will focus your energy over

the next five to 10 years — and why?

As I was saying earlier, the next two to three years are about building momentum in Australia
for the emissions reduction actions that are under our nose; energy efficiency and the carbon
pricing scheme remaining in place. That can then trigger the Carbon Farming Initiative to take
off. If the next three years go well, then the next five will because that will flow.

In about two to three years we would hope that some momentum had begun. We are planning
to track that every year and we have got a project called Tracking Progress where we will try to
measure the success stories around what companies are doing. So we can share that, just like
we would the local and regional stuff; share it at the national corporate level — and prove that
more is happening, to let Australians see that the world is changing and it is not hurting.

Around the middle of the decade - say 2015 - we would plan to turn our attention to post-
2020. I think it's a little bit premature to do that right now but around 2015 - or even 2014
because of the legislation's timeframes - we need to, because we risk serious locking-in of the
fossil fuel emissions in the last five years of this decade if we haven't got our eye on post-2020.
So even though we have got gas in our curve here, we would hope to start a debate about
whether you would really invest in gas in, say, 2018 when we know there is an 80 per cent
target for 2050. So the owners of those gas plants have to know that it needs to be switched off
before then.

: Otherwise you will get a lock-in...

You would price those assets differently. So we would obviously not put it so bluntly but we
would start to talk about the 2050 trajectory — but only after we felt that the 2020 trajectory
was underway, which for me is still a few years away. If we are successful and the 2020 cap
gets raised to what it should be, that will happen around 2014. It has to under our legislation.
So it’s ambitious, but possible.
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JW: My last question is the "elevator pitch". If you had a few minutes with the most
influential political and corporate decision-makers in Australia, what would be
your cut-through message about why they should take a low carbon plan and
ultimately a decarbonisation plan really seriously?

AS: Hold your nerve. It doesn't hurt as much as some of the squeaky wheels would suggest — and
the potential benefits for the future world are exciting and unlimited. When we think about
what a good low carbon world can look like — it is a wonderful world to live in. So hold your
nerve and we can actually get there.

JW: Thank you.
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