
FORESTRY AND CLIMATE CHANGE



Front cover Oak (Quercus) seedling. With around 500 species, Quercus is the most widespread and numerous
broadleaf tree genus. Its natural range is across the northern hemisphere and parts of the southern hemisphere,
and the genus is represented in temperate, subtropical and tropical regions. (Photo: Laurie Campbell.)



FORESTRY AND CLIMATE

CHANGE

Edited by

Peter H. Freer-Smith

Mark S.J. Broadmeadow

and

Jim M. Lynch

Forest Research, Alice Holt Lodge, Farnham, 
Surrey GU10 4LH, UK



CABI is a trading name of CAB International

CABI Head Office CABI North American Office 
Nosworthy Way 875 Massachusetts Avenue
Wallingford 7th Floor
Oxfordshire OX10 8DE Cambridge, MA 02139
UK USA

Tel: +44 (0)1491 832111 Tel: +1 617 395 4056
Fax: +44 (0)1491 833508 Fax: +1 617 354 6875
E-mail: cabi@cabi.org E-mail: cabi-nao@cabi.org
Website: www.cabi.org

© CAB International 2007. All rights reserved. No part of this publication may 
be reproduced in any form or by any means, electronically, mechanically, by
photocopying, recording or otherwise, without the prior permission of the 
copyright owners.

© Crown copyright chapters 1, 2, 12, 15, 24, 25, 26 and 28.

A catalogue record for this book is available from the British Library, London, 
UK.

Library of Congress Cataloging-in-Publication Data
Forestry and climate change / edited by Peter H. Freer-Smith, Mark S.J.
Broadmeadow and Jim M. Lynch.

p. cm.
Includes bibliographical references and index.
ISBN 978-1-84593-294-7 (alk. paper) -- ISBN 978-1-84593-295-4 (ebook)

1. Climatic changes. 2. Forest microclimatology. 3. Forest ecology.
I. Freer-Smith, Peter H. II. Broadmeadow, Mark S.J. III. Lynch, Jim M.
IV. Freer-Smith, Peter H. V. Broadmeadow, Mark S.J. VI. Lynch, Jim M. V.
Title.

SD390.7.C55F665 2008
634.9--dc22

2007015830

ISBN-13 978 1 84593 294 7

The opinions expressed and arguments employed in this publication are the 
sole responsibility of the authors and do not necessarily reflect those of the 
OECD or of the governments of its members countries.

The paper used for the text pages in this book is FSC certified. The FSC 
(Forest Stewardship Council) is an international network to promote 
responsible management of the world’s forests.

Typeset by Columns Design Ltd, Reading, UK
Printed and bound in the UK by Cromwell Press, Trowbridge

www.cabi.org


Contents

Acknowledgements viii

Contributors ix

Foreword – the Global Forestry Challenge xii

I Introduction 1

1 Personal Introduction 3
Rt. Hon. Lord Clark of Windermere

2 Forests and Climate Change: the Knowledge-base 7
for Action
P.H. Freer-Smith, M.S.J. Broadmeadow and J.M. Lynch

II Climate Change, Forestry and the Science–Policy Interface 15

3 Present and Future Carbon Sources and Sinks 17
M. Heimann

4 Global Forest Sector: Trends, Threats and Opportunities 25
R. Seppälä

5 Carbon Sequestration as a Forestry Opportunity 31
in a Changing Climate
J. Burley, J. Ebeling and P.M. Costa

6 Forests and Climate Change: Global Understandings 38
and Possible Responses
S. Dresner, P. Ekins, K. McGeevor and J. Tomei

7 The Forest Science–Policy Interface 49
L.G. Meira Filho

v



III Forestry Options for Contributing to Climate 53
Change Mitigation

8 Causes of Gaps Between Perceived Potentials 55
and Actual Implementation of Forest-sector 
Mitigation Activities
S. Brown and W.A. Kurz

9 Forests Remove Carbon Dioxide from the Atmosphere: 60
Spruce Forest Tales!
P.G. Jarvis and S. Linder 

10 Afforestation, Reforestation and Reduced 73
Deforestation to Sequester Carbon and 
Reduce Emissions
B. Schlamadinger and T. Johns

11 Energy and Fuelwood 80
R.E.H. Sims

12 Carbon in Wood Products and Product Substitution 91
R.W. Matthews, K. Robertson, G. Marland and E. Marland

13 Towards a High Resolution Forest Carbon Balance 105
for Europe Based on Inventory Data
G-J. Nabuurs, D.C. Van der Werf, A.H. Heidema and 
I.J.J. van den Wyngaert

14 Forestry in Europe Under Changing Climate 112
and Land Use
J. Eggers, M. Lindner, S. Zudin, S. Zaehle, J. Liski and 
G-J. Nabuurs

IV Impacts of Climate Change on Forests: 119
Options for Adaptation

15 Soils and Waste Management: a Challenge 121
to Climate Change
J.S. Schepers and J.M. Lynch

16 Impacts of Climate Change on Forest Soil Carbon: 127
Principles, Factors, Models, Uncertainties 
M. Reichstein

17 Direct Effects of Elevated Carbon Dioxide on 136
Forest Tree Productivity
D.F. Karnosky, M.Tallis, J. Darbah and G. Taylor

18 Impacts of Climate Change on Temperate Forests 143
and Interaction with Management
D. Loustau, J. Ogée, E. Dufrêne, M. Déqué, J.-L. Dupouey,
V. Badeau, N. Viovy, P. Ciais, M.-L. Desprez-Loustau, 
A. Roques, I. Chuine and F. Mouillot

vi Contents



19 Forest Responses to Global Change in North America: 151
Interacting Forces Define a Research Agenda
A.M. Solomon and P.H. Freer-Smith

V National and International Frameworks: 161
Current and Future Policy

20. National Forest Monitoring Systems: Purposes, 163
Options and Status
P. Holmgren and L-G. Marklund

21. Conservation of Biodiversity in Boreal Forests: 174
the Russian Experience
V. Teplyakov

22 International Forest Policy and Options for Climate 184
Change Forest Policy in Developing Countries
S. Jauregui

23 Addressing Deforestation and Forest Degradation 197
Through International Policy
G. Badiozamani

VI Implications for Future Forestry and Related 207
Environmental and Development Policy

24 Risks and Uncertainties 209
W. Harper and R.S. Swift

25 Governance and Climate Change 214
M.G. Sangster and M. Dudley 

26 Response of the Forestry Sector 218
M.S.J. Broadmeadow and J-M. Carnus

27 Commercial and Project-based Responses and 226
Associated Research Initiatives in the Forest Sector
P.J. Hanson and W.A. Kurz

28 Forests and Climate Change: Conclusions 233
and the Way Forward
T.J.D. Rollinson

Index 241

Plates 1, 2, 3 and 4 may be found following page 20.
Plates 5, 6 and 7 may be found following page 135.
Plates 8, 9 and 10 may be found following page 154.
Plates 11 and 12 may be found following page 206.

Contents vii



Acknowledgements

We would like to thank the Organization for Economic Co-operation and
Development and the GB Forestry Commission for their sponsorship of this
book and of the conference on forestry and climate change on which it is based.
We are also grateful to Wilton Park (the Foreign and Commonwealth Office’s
conference centre), particularly to Roger Williamson, Christine Arthur, Caroline
Burness-Smith, Sandry Koo (indeed, the entire team – chefs, receptionists and
others – at Wilton Park) and to Claire Holmes, of Forest Research, for hosting
the conference. Their efficiency and professionalism resulted in an enjoyable
and highly productive meeting. At the conference dinner we were treated to an
excellent, stimulating and relevant speech by Professor Sir Gordon Conway
(Chief Scientific Adviser, Department for International Development, UK) and
we are very grateful to him.

We also want to thank Jenny Claridge for editing, George Gate for
graphics and Sally Simpson and Helena Ladbury for typing. Finally we would
like to thank the conference participants and contributors of the chapters which
follow. Editing and pulling these together into a coherent book has been
demanding, and the personalities of the various contributors have shone
through our interactions with them. We have greatly enjoyed this task.

viii



Contributors

Dr Vincent Badeau, INRA, UMR1137, F-54280, Champenoux, France 
Dr Ghazal Badiozamani, United Nations Forum on Forests Secretariat

Programme Officer, 1 United Nations Plaza, DC 1–1240, New York, USA;
badiozamani@un.org

Dr Mark Broadmeadow, Forest Research, Alice Holt Lodge, Farnham, Surrey
GU10 4LH, UK; mark.broadmeadow@forestry.gsi.gov.uk

Dr Sandra Brown, Senior Scientist, Winrock International, Ecosystem Services
Unit, 1621 N. Kent Street, Suite 1200, Arlington, VA 22209, USA;
sbrown@winrock.org

Professor Jeff Burley, C-Questor Ltd, 1 Berkeley St., London, W1J 8DJ, UK;
jeff.burley@plants.ox.ac.uk

Dr Jean-Michel Carnus, Directeur UARF INRA, 69 Route d’Arcachon
Pierroton, Cestas, France; carnus@pierroton.inra.fr

Dr Isabelle Chuine, CNRS, CEFE, F-34293, Montpellier, France
Dr Philippe Ciais, Laboratoire des Sciences du Climat et de l’Environnement,

Bât 701, Orme des Merisiers, 91191 Gif-sur-Yvette, France
Lord David Clark, Forestry Commission, Silvan House, 231 Corstorphine

Road, Edinburgh EH12 7AT, UK; ros.bull@forestry.gsi.gov.uk
Sir Gordon Conway, Chief Scientific Adviser, Department of International

Development, London, UK
Mr Pedro Moura Costa, President and CEO, Ecosecurities Group Plc, 40–41

Park End Street, Oxford, OX1 1JD, UK; pedro@ecosecurities.com
Mr Joseph Darbah, School of Forest Resources and Environmental Science,

Michigan Technological University, 1400 Townsend Drive, Houghton,
Michigan 49931, USA; jndarbah@mtu.edu

Dr Michel Déqué, CNRM-Météo France, F-31057, Toulouse, France
Dr Marie-Laure Desprez-Loustau, INRA, UMR 1202, Biogeco, BP81, F-33883,

Villenave d’Ornon, France

ix



x Contributors

Dr Simon Dresner, Policy Studies Institute, 50 Hanson Street, London W1W
6UP, UK; s.dresner@psi.org.uk

Dr Eric Dufrêne, UMR Ecologie, Systématique et Evolution (ESE), CNRS and
Université Paris Sud, F-91405, Orsay, France

Mr Mike Dudley, Forestry Commission, Head of International Policy, Silvan
House, 231 Corstorphine Road, Edinburgh EH12 7AT; mike.dudley@
forestry.gsi.gov.uk

Dr Jean-Luc Dupouey, INRA, Nancy Lorraine, France
Dr Johannes Ebeling, Ecosecurities Group Plc, 40–41 Park End Street, Oxford

OX1 1JD, UK; Johannes.ebeling@ecosecurities.com
Dr Jeanette Eggers, European Forest Institute, Torikatu 34, 80100 Joensuu,

Finland; jeannette.eggers@efi.int
Dr Paul Ekins, Policy Studies Institute, 50 Hanson Street, London W1W 6UP,

UK; p.ekins@psi.org.uk
Professor Luiz Meira Filho, Institute for Advanced Studies, University of São

Paulo, Av. Macuco 466 Apt. 91 – MOEMA, São Paulo SP, Brazil;
lgylvan@uol.com.br

Professor Peter Freer-Smith, Research Director, Forest Research, Alice Holt Lodge,
Farnham, Surrey GU10 4LH, UK; peter.freer-smith@forestry.gsi.gov.uk

Dr Paul Hanson, Environmental Sciences Division, Oak Ridge National
Laboratory, Bethel Valley Road, Building 1062, Oak Ridge, TN
37831–6422, USA; hansonpj@ornl.gov

Mrs Wilma Harper, Head of Corporate and Forestry Support, Forestry
Commission, Silvan House, 231 Corstorphine Road, Edinburgh EH12
7AT, UK; wilma.harper@forestry.gsi.gov.uk

A.H. Heidema, Alterra, PO Box 47, 6700 Aa Wageningen, The Netherlands
Dr Martin Heimann, Max-Planck Institute for Biogeochemistry, PO Box

100164, D-07745, Jena, Gemany; martin.heimann@bgc-jena.mpg.de
Dr Peter Holmgren, Food and Agriculture Organisation of the UN, Viale delle

Terme di Caracalla, Roma, Italy; Peter.Holmgren@fao.org
Professor Paul Jarvis, Duireaskin, Aberfeldy, Perthshire; margaretsjarvis@aol.com
Dr Sergio Jauregui, Consultant UNEP, PO Box 30552, UN Avenue, Gigiri,

Nairobi, Kenya; sergio.jauregui@unep.org
Dr Tracy Johns, Institute of Energy Research, Joanneum Research,

Elisabethstrasse 5, 8010 Graz, Austria; tracy.johns@joanneum.at
Dr David Karnosky, School of Forest Resources and Environmental Science,

101 U J Noblet Forestry Building, 1400 Townsend Drive, Houghton,
MI 49931, USA; karnosky@mtu.edu

Dr Werner Kurz, Natural Resources Canada, Canadian Forest Service, 506
West Burnside Road, Victoria, BC, V8Z 1MS, Canada; wkurz@nrcan.gc.ca

Professor Sune Linder, Swedish University of Agricultural Sciences, Southern
Swedish Forest Research Centre, PO Box 49, SE-230 53 Alnarp, Sweden;
sune.linder@ess.slu.se

Dr Marcus Lindner, European Forest Institute, Torikatu 34, 80100 Joensuu,
Finland; Marcus.Lindner@efi.fi

Dr Jari Liski, Finnish Environment Institute, Pb 140, FIN-00 251 Helsinki,
Finland; Jari.Liski@ymparisto.fi



Dr Denis Loustau, INRA, Head of the Research Unit on Functional Ecology
and, Environmental Physics, 71 Avenue Edouard Bouleaux, PO Box 81,
33883 Villenave D’Ornon, France; denis.loustau@pierroton.inra.fr

Professor Jim Lynch, Chief Executive, Forest Research, Alice Holt Lodge,
Farnham, Surrey GU10 4LH, UK; jim.lynch@forestry.gsi.gov.uk

L-G Marklund, Forestry Department, Via delle Terme di Caracalla, 00153
Roma, Italy

Dr Eric Marland, Department of Mathematical Sciences, Appalachian State
University, Boone, NC 28608, USA; marlandes@appstate.edu

Dr Gregg Marland, Environmental Sciences Division, Oak Ridge National
Laboratory, Oak Ridge, TN 37831 – 6335, Tennessee, USA; marlandgh@
ornl.gov

Mr Robert Matthews, Forest Research, Alice Holt Lodge, Farnham, Surrey
GU10 4LH, UK; robert.matthews@forestry.gsi.gov.uk

Ms Kate McGeevor, Policy Studies Institute, 50 Hanson Street, London, W1W
6UP, UK; k.mcgeevor@psi.org.uk

Dr Florent Mouillot, IRD UR 060 CLIFA, CEFE, F-34293, Montpellier, France
Mr Justin Mundy, Senior Adviser, Climate Change, Foreign and Commonwealth

Office, London, UK
Dr Gert-Jan Nabuurs, Alterra, PO Box 47, 6700 Aa Wageningen, Netherlands;

Gert-Jan.nabuurs@wur.nl
Dr Jérome Ogée, UMR Ecologie, Systématique et Evolution (ESE), CNRS and

Université Paris Sud, F-91405, Orsay, France
Dr Ian Pearson MP, House of Commons, London, SW1A 0AA
Mr Jim Penman, Head, Response Strategies, Department for Environment,

Food and Rural Affairs, London, UK
Mr Markus Reichstein, Max-Planck-Institut fur Biogeochemie, Hans-Knoll-Str.

10, Jena, Germany; mreichstein@bgc-jena.mpg.de
Kimberly Robertson, FORCE Consulting, Rotorua, New Zealand;

kimberlyrobertson@xtra.co.nz
Mr Tim Rollinson, Director General, Forestry Commission, Silvan House, 231

Corstorphine Road, Edinburgh EH12 7AT, UK; tim.rollinson@forestry.gsi.
gov.uk

Dr Alain Roques, INRA, UR633, Zoologie Forestière, F-45166, Olivet, France
Mr Marcus Sangster, Forestry Commission, Silvan House, 231 Corstorphine

Road, Edinburgh EH12 7AT; marcus.sangster@forestry.gsi.gov.uk
Professor Jim Schepers, Supervisory Soil Scientist, USDA-ARS, 113 Keim

Hall, Lincoln, NE, USA; jschepers1@unl.edu
Professor Bernhard Schlamadinger, Institute of Energy Research, Joanneum

Research, Elisabethstrasse 5, 8010 Graz, Austria; bernhard.schlamadinger@
joanneum.at

Professor Risto Seppälä, Metla, Finnish Forest Research Institute, Unioninkatu
40A, Helsinki, Finland; risto.seppala@metla.fi

Professor Ralph Sims, Director, Centre for Energy Research, Massey
University, Private Bag 11222, Palmerston North, New Zealand;
R.E.Sims@massey.ac.nz

Contributors xi



Dr Allen Solomon, Global Change Research USDA Forest Service, Research &
Development 4th Floor RPC, 1601 North Kent Street, Arlington, VA,
USA; allensolomon@fs.fed.us

Professor Roger Swift, Executive Dean, Faculty of Natural Resources,
Agriculture and Veterinary Science, The University of Queensland,
Queensland 4343, Australia; deannravs@uq.edu.au

Dr Matthew Tallis, University of Southampton, School of Biological Sciences,
Bassett Crescent East, Southampton SO16 7PX, UK

Professor Gail Taylor, University of Southampton, School of Biological Sciences,
Bassett Crescent East, Southampton SO16 7PX, UK; gt1@soton.ac.uk

Dr Victor Teplyakov, Co-ordinator, IUCN Temperate and Boreal Forest
Programme, Grokholsky Pereulok 8/3 Apt. 101, Moscow, Russia;
victor.teplyakov@iucn.org

Professor Ilpo Tikkanen, Programme Manager, European Forest Institute,
Joensuu, Finland

Ms Julia Tomei, Research Officer, Policy Studies Institute, 50 Hanson Street,
London, UK

Mr D.C. Van der Werf, Alterra, PO Box 47, 6700 Aa Wageningen, The
Netherlands

I. van den Wyngaert, Alterra, PO Box 47, 6700 Aa Wageningen, The Netherlands
Dr Nicolas Viovy, Laboratoire des Sciences du Climat et de l’Environment

(LSCE), Bât. 701, Orme des Merisiers, 91191, Gif-sur-Yvette, France
S. Zaehle, Laboratoire des Sciences du Climat et de l’Environnement (LSCE),

UMR CEA-CNRS 1572 CEA/Saclay, Orme des Merisiers, Bâtiment 712,
91191 Gif-sur-Yvette CEDEX, France

Mr Sergey Zudin, European Forest Institute, Torikatu 34, 80100 Joensuu,
Finland

xii Contributors



xiii

Foreword – the Global Forestry
Challenge

On the 21 November 2006, some of the world’s leading scientists and policy
makers from the fields of forestry, climate change, biodiversity and bioenergy
assembled for an international conference on forestry and climate change. The
then Minister of State for Climate Change from the UK’s Department for
Environment, Food and Rural Affairs, Ian Pearson MP, gave an opening address
which laid the foundations for discussions over the following 2 days on how to
optimize the forestry sector’s contribution. This Foreword is based on his
speech which has been updated to reflect recent changes in the international
climate change arena.

There is no bigger challenge in the world today than how we respond to the
scientific evidence that our climate is warming – for which the human race is
responsible. Climate change is not just an environmental issue – it is an
economic issue, a social issue, a security issue and, above all, a moral issue.
The publication of the Stern Report on the Economics of Climate Change
destroys the economic argument that we cannot afford to reduce our
emissions. Climate change, not action to tackle it, is the greatest threat to
growth. The longer we wait, the harder and more expensive it will be. And the
costs will be greatest for the developing world. 

As the world’s first industrialized nation, the UK has a moral responsibility to
provide international leadership. Apart from alleviating starvation and avoidable
disease, nothing is more important and urgent in the world today than securing
international agreement on a long-term future framework, and the actions that
are necessary to avoid dangerous climate change. Stabilizing the concentration
of carbon dioxide and other greenhouse gases in the atmosphere will take
enormous effort. There is widespread recognition that we will have to move
substantially beyond the agreements reached at Kyoto in 1997. Our ambitions
must be far greater and all key emitting nations must play a full part. 



We will not meet this challenge without reducing emissions from deforestation.
The future of the world’s forests is central to the well-being of the human race and
to the well-being of the planet. As we all appreciate forests are the world’s ‘lungs’
and one of our best hopes for heading off dangerous climate change. 

Forests support ecosystem services which, in turn, support mankind,
providing food, shelter and medicines for the people who live in and near
them. Such a precious resource should be guarded jealously, but that is simply
not happening. Between 2000 and 2005, more than 7 million ha of forest were
lost every year – an area the size of Sierra Leone or Panama. This scale of
destruction contributes, according to Stern, more than 18% of global emissions,
a share greater than is produced by the global transport sector. It destroys
plants and species we’ve barely discovered, robbing mankind of potential
medicines. It also causes hardship for many of those people who rely on these
wonderful natural resources. 

Only now are we beginning to understand what climate change could do
to the world’s forests and how forest ecosystems regulate local and regional
climate. For example, recent research by the Hadley Centre has found that
climate change could lead to a significantly drier climate in the Amazon Basin,
causing extensive repercussions throughout the South American region.

The UK Government is leading work around the world to protect forest
ecosystems and increase our understanding of the impact of climate change on
them. The Darwin Initiative – funded by the UK Department for Environment,
Food and Rural Affairs – is supporting forestry projects in many countries. For
example, it funds the Global Canopy Programme in Malaysia which helps to
build human capacity to conserve forest biodiversity. Another project, in Brazil,
is quantifying the biodiversity of forests in Amazonia, assessing their value in
terms of both ecosystem functions and carbon sequestration. This project will
help inform how we can optimize meeting both biodiversity and carbon
objectives.

The UK Department for International Development is also active in
supporting sustainable forest management. A particular focus is on improving
forest governance with a range of projects in Indonesia, Ghana and Cameroon.
The UK is a significant donor to the Global Environmental Facility and, through
this fund, has contributed to 29 forestry projects in Brazil, covering a range of
issues from implementing international conventions and monitoring the effects
of climate change to promoting biodiversity. 

The UK is also working through the EU to take action and, in 2006, was a
key supporter of new EU legislation to prevent illegally logged timber from
being allowed into the EU. While all these efforts continue, awareness of the
value of forests also needs to be raised – not just their role in mitigating climate
change, but the goods and services they provide and their value to human
livelihoods and well-being. 

Sir Nicholas Stern’s review clearly identified that curbing deforestation
would be an effective way to reduce carbon emissions but, also, that there were
significant economic benefits to local communities from managing their forests
sustainably. Curbing deforestation will not be easy to achieve, as powerful
socioeconomic forces are the cause of it in many countries. Workable solutions
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that recognize this must be found. Genuine synergy is needed between land
management objectives and local community involvement, at both national
and international levels. The UK has worked actively with developing countries,
with Germany who holds the Presidency of the G8, and with the World Bank,
to secure agreement at the G8 Summit in Heiligendamm to support the
development of a pilot scheme to test incentive-based mechanisms for reducing
deforestation while maximizing the benefits for biodiversity, and for building
capacity. The UK will continue to explore how we can mobilize international
resources to help developing countries manage their forests in ways that help to
reduce carbon emissions. One option to explore further is whether linking forest
protection with carbon markets could provide more sustainable investment
over the longer term. Deforestation policies should be shaped and led by the
nations where forests stand, but there must be help from the international
community. Of paramount importance is the need for an international
framework for achieving sustainable forestry. COP12 in Nairobi in November
2006 saw all 189 parties to the UN Framework Convention on Climate Change
working together on such a framework. These discussions are ongoing and
there is growing confidence that an agreement on the way forward will be
achieved at COP13 in Bali in December 2007. 

In conclusion, the demands placed on the world’s forests are great – and
growing. Striking a balance between their protection and sustainable use, while
increasing the share of benefits to the people who live in and around forests,
poses many challenges. Such a solution is achievable and the prize is worth the
effort – not just for the emissions reductions but also for the other livelihood,
environment and biodiversity benefits. The UK has put enormous effort into
the science of climate change and the climate change negotiations, including
those elements of the agreement concerning forestry and land use. It is critical
that we all continue to do our best to advance environmental sustainability in
all these areas in the future. 

This publication is timely in drawing together current thinking on how the
global forestry community can respond to the threat posed by climate change.
Through improving understanding of the social, economic and environmental
factors that drive deforestation, effective proposals that inform action to reverse
it can be developed and help us rise to the challenge of effectively countering
climate change.
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I Introduction

‘Climate change is one of the greatest challenges we face – both in terms of its
potential impacts on our societies and the earth, and in terms of the scale of the
international co-operation that is needed to confront it.’ ‘The OECD and
Forestry Commission have gathered together scientists from 16 countries,
including those that have the largest forest areas, to discuss the contribution that
the forestry sector can make to meet this great challenge.’

The Rt. Hon. Lord Clark of Windermere 
Chairman of the UK Forestry Commission 
Tuesday, 21 November 2006, Wilton Park

In Chapter 2 (Forests and Climate Change: the Knowledge-base for Action) and
in the short introductions to the sections which follow, we have explained the
logic and sequence of this book. We hope that Chapter 2 pulls out some of the
key observations and provides a steer to where critical issues are set out in
greater detail in the 26 chapters which follow.
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1 Personal Introduction by 
The Rt. Hon. Lord Clark of
Windermere

Forestry Commission, Silvan House, 231 Corstorphine Road, Edinburgh,
EH12 7AT, UK. ros.bull@forestry.gsi.gov.uk

I would like to thank all those who travelled to Wilton Park to work on forestry
and climate change. This really was a working conference, where many
participants gave presentations, chaired workshops and assisted in reporting.
The conference was organized by Forest Research, the Forestry Commission’s
research agency, on whom we depend so much, not only for scientific research
but also for advice at all levels. Peter Freer-Smith, Mark Broadmeadow and Jim
Lynch took the lead in organizing the meeting and in the production of the book
inspired by this conference.

I would also like to thank OECD for co-sponsoring the conference. In the UK
the subject of climate change was often headline news during 2006 and recently
Sir Nicholas Stern’s report The Economics of Climate Change (The Stern
Report) has been published. Commissioned by the UK Government, this report
highlighted an urgent need for action. Thus the timing for an OECD Conference
on Climate Change and Forestry could not have been better. Climate change is
a concern to governments and international organizations across the world, and
this conference helped us to identify the part that forestry can play in addressing
this important global concern.

I was very pleased to learn that OECD’s Secretary-General, Angel Gurría,
has been so supportive of Sir Nicholas’s report, and has congratulated both our
former Prime Minister Tony Blair and the former Chancellor of the Exchequer
Gordon Brown for commissioning the study and for making it freely available.
Secretary-General Gurría reminded us that the OECD has been pressing its

member states to take action on climate change for many years, in particular, to
look at more market-based solutions to deal with carbon emissions. He has told
the UK Government that the OECD is very willing to contribute to the detailed
action programme needed to tackle the potentially devastating consequences of
climate change.

Climate change is one of the greatest challenges we face – both in terms of
its potential impacts on our societies and the earth, and in terms of the scale of

© Crown copyright 2007. Forestry and Climate Change 3
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the international cooperation that is needed to confront it. But a major barrier
to the effective application of these policies, and their adoption in other
countries, is a fear that they will negatively impact on a country’s economic
competitiveness. So if one country takes a lead will its competitors then benefit
by continuing as they are?

I suspect that there is competitive advantage in good environmental
practice, but we are only going to make a difference through collaboration, the
sort of collaboration that we saw at Wilton Park in November 2006. The OECD
and Forestry Commission have gathered together scientists from 16 countries,
including those that have the largest forest areas, to discuss the contribution that
the forestry sector can make to meet this great challenge. Let us not forget that
although climate change is a potential disaster at a global scale that disaster will
be played out locally, affecting communities and individuals. And the people
most affected will be the people least able to cope – poor people in poor
countries. So this is not a simple economic or scientific challenge, but is closely
linked to international efforts to reduce poverty and promote stability and
prosperity.

So where does forestry fit into all this?

● As the Stern Report tells us, deforestation accounts for just under a fifth
(18%) of all the carbon dioxide released into the atmosphere.

● In the past 3 years the world has lost an area of forest that is greater than the
area of the UK. If we use gross area cleared, rather than net area, then we
can include Ireland, the Isle of Man and the Channel Islands as well!

● However, the story is not all bad and in some regions there is a very
considerable expansion in forest cover, amounting to almost 4 million ha.
From this I believe we can say that global forest decline is not inevitable,
positive action will yield results. We can look to Asia for leadership here,
where a net loss of some 800 000 ha a year in the 1990s has been turned
into a net reported gain of 1 million ha a year for the past 5 years, primarily
as a result of large-scale afforestation reported by China.

● When the public think of forestry, what probably comes to mind is an image
of a tropical jungle, but more than half of the world’s forest area is found in
five countries (the Russian Federation, Brazil, Canada, the USA and China),
of which only one is tropical.

● It is worth remembering that just ten countries account for two-thirds of
global forest cover. So there is a possibility to act strategically. I suggest that
we could see change come about in a surprisingly short time if we can go
about things in the right way.

There is simply no argument that deforestation is currently concentrated in the
tropical and subtropical regions. Does the developed world – for example the
OECD member countries – have a role? There are many things that we can do.

● First, we can continue to make our industry effective and efficient. This means
optimizing our use of raw material, increasing the efficiency of our operations,
producing bioenergy in a variety of forms and perhaps expanding into
biorefinery products where we substitute fossil fuel and feedstocks with
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renewable alternatives. By developing the competitiveness of our sector we
will ensure both a commercial and environmentally sound future.

● We can demonstrate what can be done through best practice. For example,
FAO reports that the forest products industry is itself a major consumer of
energy, using 6% of total industrial energy. In my Department, the Forestry
Commission, Tim Rollinson our Director General has established a project
team to look in detail at the way that we use resources. He has asked them
to give him recommendations for reducing our environmental footprint.

● Globally the forestry and wood products sector is the only sector that already
generates approximately 50% of its own energy needs, the majority from
renewable carbon-neutral biomass. Energy costs, energy supply and climate
change are intricately linked to the future of the forest products industry. But
in addition to renewable energy let us also think about the potential of
renewable products based on wood, in building especially but also
packaging.

OECD countries generally, and I speak from detailed knowledge of UK forestry,
have become expert at delivering sustainable forestry practice. We know how to
translate theory into action and we know how to measure the impact of our
activities and report on them – to tell society how we are progressing and back
this up with independent verification.

Deforestation is driven mostly by social and political factors. Good
governance, empowerment of the wider community of stakeholders in forest
management, stability in forestry institutions are some of the areas where we can
help. Can we make our forests too valuable to fell? Many of our pressing
environmental problems would be reduced if we could overcome the dilemma
where the environmental services that the human race depends on do not
generate any tangible benefit – I mean money – for the stewards of those
services. I was struck by a recent FAO report on the value of forests, where the
authors said that if the true value of forests was properly understood then
governments would think that they were too valuable to clear. We are starting to
see some developments here. For example our co-sponsors, OECD, strongly
support the development of market-based approaches such as markets linked to
carbon emissions, and this is a step towards monetizing the previously untraded
benefits from forests.

Environmental regulation can be a powerful force in driving innovation, and
there is a surprising consensus on this. The Stern Report recommends a combined
approach of environmental regulation and taxation to drive forward innovation
and resource efficiency through market forces. There are already very good
international networks in all branches of the forestry and wood products sector
covering policy, science and practice. And there is probably a lot more science
going on than we realize. In the Forestry Commission we recently estimated that
through its Agency, Forest Research, the Commission is spending about a million
pounds (2 million dollars) every year on research that is directly relevant to climate
change. Surely there is scope for greater collaboration in this area, in Europe and
more widely, so that we can get the greatest leverage from this activity; I would be
very pleased to see proposals for how we can help encourage this.
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This conference focused on how the forestry sector needs to respond to the
current understanding of climate change with new policies and with innovative
practice. This is not an easy task. Forestry does not operate in a vacuum, so an
integrated and holistic approach is needed. This is a challenge because current
international and national arrangements have evolved in such a piecemeal way
over the years. The meeting focused particularly, of course, on the responses
required in OECD countries. This means an emphasis on temperate and boreal
forest systems but in the context of global concerns and international policy. Our
science agenda surely must be about the global ecosystem and concerned as
much with the future as with the present.

I finish by again thanking all those who came to Wilton Park. If the
conference and the proceedings in this publication make even a very small
contribution it will be immensely worthwhile, and we will be thanked in times to
come.
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