
Cambridge University Press
978-1-107-11834-8 — Transitioning to a Prosperous, Resilient and Carbon-Free Economy
Edited by Kenneth G. H. Baldwin , Mark Howden , Michael H. Smith , Karen Hussey , Peter J. Dawson 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

T R AN S I T I O N I N G T O A P R O S P E R OU S , R E S I L I E N T
AND CA R BON - F R E E E C ONOMY

This book is a comprehensive manual for policy-makers addressing the issues
around human-caused climate change, which threatens communities with increas-
ing extreme weather events, sea-level rise and declining habitability of some
regions due to desertification or inundation. The book looks at both mitigation of
greenhouse gas emissions and global warming and adaption to changing conditions
as the climate changes. It encourages the early adoption of climate change meas-
ures that this can be achieved while maintaining prosperity. The book takes a
sector-by-sector approach, starting with energy and includes cities, industry, nat-
ural resources and agriculture, enabling practitioners to focus on actions relevant to
their field. It uses case studies across a range of countries, and various industries, to
illustrate the opportunities available. Blending technological insights with econom-
ics and energy policy, the book presents the tools decision makers need to achieve
rapid decarbonisation, while unlocking and maintaining productivity, profit
and growth.

kenneth g. h. baldwin is Director of the Australian National University (ANU)
Energy Change Institute (ECI) and an ANU Public Policy Fellow. He is also
Director of the ANU ECI Grand Challenge Zero-Carbon Energy for the Asia-
Pacific. Professor Baldwin won the 2004 Australian Government Eureka Prize for
Promoting Understanding of Science for initiating and championing ‘Science
meets Parliament’. He received the Australian Optical Society medal and the
Barry Inglis Medal of the National Measurement Institute.

mark howden is Director of the Australian National University Institute for
Climate Energy and Disaster Solutions. He has researched climate impacts, adap-
tation, and emission reduction for food security, energy, water resources and urban
systems. He has partnered with many industry, community, and policy groups.
A major contributor to the Intergovernmental Panel on Climate Change (IPCC)
since 1991, he is now a Vice-Chair of the IPCC. He shared the 2007 Nobel Prize
with Al Gore and IPCC colleagues.

michael h. smith has been a Research Fellow or Adjunct Senior Lecturer at the
Australian National University since 2006. He has co-authored or contributed to
over 200 publications on climate change, including Climate, Energy and Water:

www.cambridge.org/9781107118348
www.cambridge.org


Cambridge University Press
978-1-107-11834-8 — Transitioning to a Prosperous, Resilient and Carbon-Free Economy
Edited by Kenneth G. H. Baldwin , Mark Howden , Michael H. Smith , Karen Hussey , Peter J. Dawson 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Managing Trade-offs, Seizing Opportunities (Cambridge University Press, 2015),
Factor Five (Routledge, 2010), Cents and Sustainability (Routledge, 2010), Whole

System Design (Routledge, 2009) and Natural Advantage of Nations (Routledge,
2005), and has served as a policy adviser to national and subnational governments.

karen hussey is an Honorary Professor with the Centre for Policy Futures at the
University of Queensland. As an academic, Karen’s research and teaching focused
on the policy, institutional and governance arrangements needed to address issues
including climate change, water resource management, waste management, bio-
diversity conservation and the ‘trade–environment’ nexus. Karen currently works
in the Queensland Government.

peter j. dawson is a consultant and writer and former senior officer for the
Australian Government. He has worked on international trade, industry develop-
ment, technology transfer and government procurement policy. He has consulted
internationally on Small and Medium Enterprise development for the World Bank
and other agencies, mainly in Indonesia.

www.cambridge.org/9781107118348
www.cambridge.org


Cambridge University Press
978-1-107-11834-8 — Transitioning to a Prosperous, Resilient and Carbon-Free Economy
Edited by Kenneth G. H. Baldwin , Mark Howden , Michael H. Smith , Karen Hussey , Peter J. Dawson 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

TRANSITIONING TO A PROSPEROUS,

RESILIENT AND CARBON-FREE

ECONOMY

A Guide for Decision Makers

Edited by

KENNETH G. H. BALDWIN
Australian National University, Canberra

MARK HOWDEN
Australian National University Institute for Climate Energy and

Disaster Solutions, Canberra

MICHAEL H. SMITH
Australian National University, Canberra

KAREN HUSSEY
University of Queensland

PETER J. DAWSON
P J Dawson & Associates

www.cambridge.org/9781107118348
www.cambridge.org


Cambridge University Press
978-1-107-11834-8 — Transitioning to a Prosperous, Resilient and Carbon-Free Economy
Edited by Kenneth G. H. Baldwin , Mark Howden , Michael H. Smith , Karen Hussey , Peter J. Dawson 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

University Printing House, Cambridge CB2 8BS, United Kingdom

One Liberty Plaza, 20th Floor, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia

314–321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre, New Delhi – 110025, India

103 Penang Road, #05–06/07, Visioncrest Commercial, Singapore 238467

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the pursuit of
education, learning, and research at the highest international levels of excellence.

www.cambridge.org
Information on this title: www.cambridge.org/9781107118348

DOI: 10.1017/9781316389553

© Cambridge University Press 2021

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written

permission of Cambridge University Press.

First published 2021

Printed in the United Kingdom by TJ Books Limited, Padstow Cornwall

A catalogue record for this publication is available from the British Library.

ISBN 978-1-107-11834-8 Hardback

Cambridge University Press has no responsibility for the persistence or accuracy
of URLs for external or third-party internet websites referred to in this publication

and does not guarantee that any content on such websites is, or will remain,
accurate or appropriate.

www.cambridge.org/9781107118348
www.cambridge.org


Cambridge University Press
978-1-107-11834-8 — Transitioning to a Prosperous, Resilient and Carbon-Free Economy
Edited by Kenneth G. H. Baldwin , Mark Howden , Michael H. Smith , Karen Hussey , Peter J. Dawson 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

In memory of founding editor Michael Raupach

www.cambridge.org/9781107118348
www.cambridge.org


Cambridge University Press
978-1-107-11834-8 — Transitioning to a Prosperous, Resilient and Carbon-Free Economy
Edited by Kenneth G. H. Baldwin , Mark Howden , Michael H. Smith , Karen Hussey , Peter J. Dawson 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

www.cambridge.org/9781107118348
www.cambridge.org


Cambridge University Press
978-1-107-11834-8 — Transitioning to a Prosperous, Resilient and Carbon-Free Economy
Edited by Kenneth G. H. Baldwin , Mark Howden , Michael H. Smith , Karen Hussey , Peter J. Dawson 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Contents

List of Figures page x
List of Tables xvi
List of Contributors xix
Foreword xxv
malcolm turnbull

Introduction 1

1 Policy Frameworks and Institutions for Decarbonisation:
The Energy Sector as ‘Litmus Test’ 7
lynette molyneaux and keith sue

Technologies for Decarbonising the Electricity Sector 39

2 Wind Energy 41
nathan steggel and david osmond

3 Solar Photovoltaics 60
andrew blakers

4 Solar Thermal Energy 72
john pye, keith lovegrove, paul gauché and mark mehos
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Foreword

malcolm turnbull

Former Prime Minister of Australia

Another title for this book could be: No More Excuses: How We Can Slash Our Emissions,

Save Our Planet and Pay Less for Electricity.
The brutal physical consequences of global warming are confronting us every day –

from an eerily temperate arctic to the worst bushfires in our history, only the wickedly and
wilfully blind can ignore the urgency for decisive action to reduce our emissions and slow
the relentless heating of our planet.

Global warming has always been a wicked problem because it calls on present gener-
ations to take action to prevent adverse consequences for generations yet unborn. Or that’s
how it was seen 20 years ago. Now the adverse consequences are upon us, and our children
and grandchildren’s generations are marching in the street to demand immediate action.

And yet, because of a toxic alliance between right-wing populist politics, their amplifiers
in the media and the fossil fuel lobby, we have seen climate action delayed and frustrated,
and the science that demands it denied.

Right at the heart of the political, or policy, problem has been the need to persuade
today’s voters to pay more for energy in order to protect the planet for future generations.
Well, that was the economic argument we used to face. But today, thanks to extraordinary
improvements in the technology of renewable generation and storage, we can now say with
confidence that, with the right planning, we can rapidly transition to a world where energy
is both much greener and cheaper.

It doesn’t often happen, but right now, thanks to science, we can have our cake and eat it
too. But we cannot delay. All of the political manoeuvres and debate can delay action to
address global warming, but they cannot delay its consequences.

The more than 60 authors of this book demonstrate with comprehensive research,
backed by practical examples, that we can transition to a low-carbon economy in order
to avoid catastrophic damage to our planet, and at the same time support prosperous and
adaptive societies. This book has the facts and figures that will refute the arguments of
those who say ‘we can’t afford it’. It is, in short, a pragmatic handbook on how to achieve
the transition to a decarbonised world that is both prosperous and resilient.

Although it covers many technical areas, the book is designed to be accessible to a wide
audience including non-technical readers. The book examines the policy environments and
the challenges of bringing about the necessary transition. It describes the main technologies
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available to deliver clean energy, including solar photovoltaics and wind which are now the
cheapest sources of energy in most parts of the world. The chapters on wind energy, solar
photovoltaics and storage in particular demonstrate how and why the costs have dramatic-
ally declined, in large measure thanks to the contribution of Australian scientists
and researchers.

I was pleased to see the detailed discussion of pumped storage hydro, including the two
large-scale Australian projects: Snowy Hydro 2.0 and Battery of the Nation. As Prime
Minister of Australia, I had the opportunity to be very effectively educated in pumped
storage hydro by one of the authors of this book, Andrew Blakers. This enabled me to
conceive the national pumped hydro agenda in general and these two major projects
in particular.

While the message of the authors is overwhelmingly positive and encouraging for those
who support stronger immediate action to cut emissions, it is not unrealistic. The discussion
of the opportunities for green hydrogen is very objective and canvases the particular
challenges of storing and transporting hydrogen. On the very encouraging side, the authors
make the good point that desalinating seawater for the purpose of electrolysis is a negligible
additional cost to the process.

The question of how countries can transition to low-carbon economies and the likely
outcomes for societies and economies were explored in the UN Deep Decarbonisation
Pathways Projects. The book reviews these studies and their outcomes in a chapter
covering 16 countries. It applies these studies to Australia, to examine how economies
can navigate the transition with continuous growth, and emerge with greater and more
sustainable prosperity than would be possible under ‘business-as-usual’. This is a strong
message based on deep research and is pitched in a way that can be understood by key
decision makers in government, industry and the wider community.

The book also examines key sectors of the economy and how they are both contributing
to and being affected by climate change. These sectors include: cities and their compon-
ents; land use, forestry and agriculture; transport; mining, oil and gas; and industry and
manufacturing. In many cases, measures to reduce emissions also have co-benefits.
Replacing gas heating with electric heat pumps not only reduces emissions but also delivers
cost savings. Electrification of mines using electrically powered conveyors to replace diesel
trucks not only reduces greenhouse emissions but also avoids air pollution. The chapters on
land use, forests and agriculture explore in depth the complex problems of achieving
sustainability in these ecosystems, which are highly involved in carbon cycles affected
by deforestation and changes in land use, but also critical to the health of people and
the planet.

The book adopts an optimistic tone but also acknowledges the challenges and barriers to
transitioning to low-carbon economies. It discusses the ways in which resources can be
misallocated as a consequence of poor governance in various ways, including in embedded
subsidies for fossil fuels which can distort markets at the expense of renewables.

This is not a book which addresses the poisonous politics of climate change – there
wouldn’t be enough room for the science and engineering if it was – but there is a brief
discussion of the ways in which vested interests can use existing provisions in free trade
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agreements, such as investor–state dispute settlement clauses to block renewables sup-
ported by state environmental policies.

The Intergovernmental Panel on Climate Change (IPCC) considers that to have a
reasonable chance of avoiding catastrophic effects from climate change it is necessary to
limit global warming to 2 �C, requiring substantial and rapid reductions in greenhouse gas
emissions and adaptation to the climate change impacts we cannot avoid. This is the
imperative behind this handbook for policy-makers and practitioners that will enable a
prosperous and resilient transition to future decarbonised economies. It also emphasises
that now is the time for new and effective solutions.

Every politician and policy adviser who cares about climate action should read this
book. It provides so many of the practical answers we need if we are to effect this
transition, as we must. Just as the existential challenge we face is grounded in the laws
of physics, so must our response be equally scientific. We need evidence-based policy
founded on engineering and economics – not ideology and idiocy.
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