‘Biodiversity plays a pivotal role in determining agricultural production and
shaping the livelihoods of agricultural communities. This volume skilfully
examines relationships between agricultural biodiversity, livelihoods and
markets. It is essential reading for anyone wishing to know more about
these vitally important relationships.’
Professor Mark McGillivray, Chief Economist, Australian Agency for
International Development

D

ebate about how best to ensure the preservation of agricultural biodiversity
is caught in a counter-productive polemic between proponents and critics
of market-based instruments and agricultural modernization. This book argues
that neither position does justice to the range of strategies that farmers use to manage
agrobiodiversity and other livelihood assets as they adapt to changing social,
economic and environmental circumstances. Chapters explore relationships between
the exploitation and conservation of agricultural biodiversity and the livelihoods of
agricultural communities, and evaluate the capacity of national and multilateral
institutions and policy settings to support the protection and capture by communities
of agrobiodiversity values. The place of ecosystem services in valuing biodiversity in
the marketplace is emphasized. A number of authors assess the potential for marketbased instruments and initiatives to encourage the protection of biodiversity, while
others compare agrobiodiversity/community relationships, and the effectiveness of
instruments designed to enhance these, across international boundaries.
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The book takes a comparative approach, drawing on empirical case studies from
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– it also shows how global trade and multilateral institutions bring these otherwise
disparate communities together in networks that exploit and/or preserve
agrobiodiversity and other resources.

Agriculture, Biodiversity
and Markets
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of empirical material from around the world to analyse the complex
interdependencies between biodiversity protection and agricultural
livelihoods. It provides new and better insights into whether, why and how
biodiversity values should be given pride of place in agroecosystems.
Highly recommended.’
Arthur P. J. Mol, Chair and Professor in Environmental Policy, Wageningen
University, The Netherlands

Edited by Stewart Lockie and David
Carpenter

Agriculture, biodiversity
and markets
Livelihoods and agroecology in
comparative perspective

Edited by
Stewart Lockie and David Carpenter

London • Washington, DC

First published in 2010 by Earthscan
Copyright © Professor Stewart Lockie and Dr David Carpenter 2010
All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise, except as expressly permitted by
law, without the prior, written permission of the publisher.
Earthscan Ltd, Dunstan House, 14a St Cross Street, London EC1N 8XA, UK
Earthscan LLC, 1616 P Street, NW, Washington, DC 20036, USA
Earthscan publishes in association with the International Institute for Environment
and Development
For more information on Earthscan publications, see www.earthscan.co.uk or write
to earthinfo@earthscan.co.uk
ISBN: 978-1-84407-776-2 hardback
Cover design by Susanne Harris
A catalogue record for this book is available from the British Library
Library of Congress Cataloging-in-Publication Data has been applied for.
At Earthscan we strive to minimize our environmental impacts and carbon footprint
through reducing waste, recycling and offsetting our CO2 emissions, including
those created through publication of this book. For more details of our
environmental policy, see www.earthscan.co.uk.
This book was printed in the UK by TJ International, an
ISO 14001 accredited company. The paper used is FSC
certified and the inks are vegetable based.

Contents
Tables, figures and boxes
Acronyms
Contributors
Acknowledgements and disclaimer
1 Agriculture, biodiversity and markets
Stewart Lockie and David Carpenter
PART I

v
vii
ix
xvi
1

AGROBIODIVERSITY IN CONTEXT

2 The ecological role and enhancement of biodiversity in agroecosystems
Miguel Altieri and Paul Rogé

15

3 The human ecology of agrobiodiversity
David Dumaresq, David Carpenter and Stewart Lockie

33

4 Multilateral and national regulatory regimes for agrobiodiversity
Gerald Moore

47

5 Plant Breeders’ Rights and on-farm seed-saving
C.S. Srinivasan

61

6 International biosecurity frameworks to protect biodiversity with
emphasis on science and risk assessment
Robert Black and Irina Kireeva

77

PART II

AGROBIODIVERSITY AND MODERNIZATION

7 Complementarity in the conservation of traditional and modern
rice genetic resources on the Philippine island of Bohol
David Carpenter
8 The contribution of biodiversity to modern intensive farming systems
Amani Omer, Unai Pascual and Noel Russell

99

117

9 Genetic erosion and degradation of ecosystem services of wetland rice
137
fields: A case study from Western Ghats, India
Nadesapanicker Anil Kumar, Girigan Gopi and Parameswaran Prajeesh

PART III

AGROBIODIVERSITY, STANDARDS AND MARKETS

iv

Agriculture, Biodiversity and Markets

10 Environmental certification: standardization for diversity
Tad Mutersbaugh and Dan Klooster

155

11 Challenges of global environmental governance by non-state actors in
the coffee industry: Insights from India, Indonesia and Vietnam
Jeff Neilson, Bustanul Arifin, C.P. Gracy, Tran Ngoc Kham,
Bill Pritchard and Lindsay Soutar

175

12 Geographical indications and biodiversity
Erik Thévenod-Mottet

201

13 Value chain coordination for agrobiodiversity conservation
Jon Hellin, Sophie Higman and Alder Keleman

213

PART IV

AGROBIODIVERSITY AND PAYMENT FOR ECOLOGICAL
SERVICES

14 Paying for biodiversity conservation in agricultural landscapes
Sara J. Scherr, Jeffrey C. Milder and Seth Shames

229

15 Targeting payments for ecological services
Edward Stone and JunJie Wu

253

16 The ‘green box’: Multifunctionality and biodiversity conservation in
Europe
Rosemarie Siebert

269

17 Market instruments and collective obligations for on-farm biodiversity
conservation
Stewart Lockie and Rebeka Tennent

287

CONCLUSION
18 Agrobiodiversity and sustainable farm livelihoods: Policy implications
and imperatives
Stewart Lockie and David Carpenter

303

Index

315

Tables, Figures and Boxes
Tables
3.1
6.1
7.1
7.2
7.3
8.1
8.2
8.3
8.4
9.1
9.2
9.3
10.1
10.2
11.1
11.2
11.3
12.1
14.1
15.1
15.2
17.1

Physical, biological, socio-economic and cultural determinants of
agricultural productivity
Deliberate introductions of alien species that have invaded habitats
and reduced biodiversity
Seasonal rice cropping calendar: Campagao
Most popular rice varieties planted in Campagao, 2002
Methods of seed supply, panuig 2002
Summary statistics for variables in the stochastic frontier models for
cereal farmers in the East of England
Generalized Likelihood-Ratio Tests for SPF model for cereal farmers
in the East of England (1989-2000)
MLE parameter estimates of the generalized Cobb-Douglas SPF
model
Average crop output elasticities with respect to all the inputs in the
model (1989-2000)
Species found within wet rice fields of Kerala
Characteristics of rice varieties of Wayanad
Status of traditional rice varieties cultivated in Wayanad District
Forest certification costs in Mexico
Representative coffee cultivation practices affecting agrobiodiversity
Comparison of environmental standards of five main sustainability
codes for coffee
Certification scheme coverage in India, Indonesia and Vietnam
Top 10 destinations for South Sumatra Robusta in 2007
Examples of Geographical Indications
Farm and landscape management practices that can provide
biodiversity conservation services
Agri-environmental programs in the 2008 US farm bill
Comparing targeting strategies
Classification of market-based instruments

34
85
104
107
108
120
122
124
125
142
144
145
163
166
180
182
185
203
236
259
262
289

vi

Agriculture, Biodiversity and Markets

Figures
2.1

A classification of dominant agricultural agroecosystems on a
gradient of diversity and vulnerability to pest outbreak
2.2
The relationship between planned and associated biodiversity
in promotion of ecosystem function
3.1
The human ecology of agroecosystems and agrobiodiversity
7.1
The Philippine archipelago, Bohol and Campagao
8.1
Change in elasticity of output with respect to biodiversity
(1989–2000)
8.A1 Saddle point equilibrium in the biodiversity–marketable output
(zt,yt) phase space
9.1
Western Ghats and Sri Lanka political boundaries and biodiversity
hotspots
10.1 How Forest Stewardship Council certification works
11.1 Growth in coffee production across India, Indonesia and Vietnam
11.2. Map showing Bukit Barisan Selatan National Park in the coffeeproducing province of Lampung, Indonesia
11.3 The coffee-producing district of Kodagu in South India
11.4 A multi-strata coffee plantation in Kodagu
11.5 Dak Lak province in Vietnam’s Central Highlands
15.1 2002 US and EU PES expenditures
15.2 Historical US agri-environmental expenditures
15.3 Illustrations of threshold effects
17.1 Selected Queensland regional natural resource management groups

18
21
36
104
126
134
141
161
176
184
187
189
192
257
258
263
293

Boxes
5.1
14.1

Adaptations of patent law to plant variety protection
Integrating biodiversity in carbon payments in Antioquia, Colombia

66
240

Appendices
6.A

The theoretical model

132

Acronyms
4C
AMF
ANAPQUI
API
BDS
BWI
CAFÉ
CAP
CAR
CBD
CDBC
CDM
CFPRA
CGIAR
CITES
COAG
CRP
CVSCAFT
Defra
DSB
EBI
ESS
EU
FAO
FAO
FBA
FSC
FV
GATT
GI
GlobalGAP
GMO
HCVF
IBPGR
IPPC
IPR
IRRI
ISO
ISPM

Common Code for the Coffee Community
arbuscular-mycorrhizal fungi
Asociación Nacional de Productores de Quinua, Bolivia
Agricultural Price Index
Business Development Services
Biodiversity and Wine Initiative, South Africa
Starbucks Coffee and Farmer Equity Program
EU Common Agricultural Policy
WTO Corrective Action Request
Convention on Biological Diversity
Community Development and Biodiversity Conservation
Clean Development Mechanism of the Kyoto Protocol
Campagao Farmers Production and Research Association,
the Philippines
Consultative Group on International Agricultural Research
Convention on International Trade in Endangered Species
FAO Committee on Agriculture
US Conservation Reserve Program
Central Visayan State College of Agriculture, Forestry and
Technology, the Philippines
UK Department for Environment, Food and Rural Affairs
WTO Dispute Settlement Body
CRP Environmental Benefits Index
Environmental Stewardship Scheme, UK
European Union
United Nations Food and Agriculture Organization
Food and Agriculture Organization of the United Nations
Fitzroy Basin Association, Australia
Forest Stewardship Council
Farmer Variety
General Agreement on Tariffs and Trade
Geographical Indication
Global Partnership for Good Agricultural Practice
Genetically-modified organism
High Conservation Value Forest
International Board for Plant Genetic Resources
International Plant Protection Convention
Intellectual property right
International Rice Research Institute
International Organization for Standardization
International Standards for Phytosanitary Measures

viii

Agriculture, Biodiversity and Markets

ITCPGR
MAO
MASIPAG
MBI
MEA
MSSRF
MV
NAFTA
NASAA
NGO
NOP
NQ Dry Tropics
NTFP
OECD
OIE
PBR
PDO
PES
PGI
PGRFA
PO
PPB
PPM
PRA
PRONAA
PVCA
PVP
SEARICE
SMTA
SPF
SPS Agreement
TE
TRIPS
TV
UNEP
UPOV
UPOV Convention

International Technical Conference on Plant Genetic
Resources
Municipal Agricultural Office, the Philippines
Farmer-Scientist Partnership for Development
Market-based incentive /Market-based instrument
Millennium Ecosystem Assessment
MS Swaminathan Research Foundation, India
Modern Variety
North American Free Trade Area
National Association for Sustainable Agriculture, Australia
non-governmental organization
USDA National Organic Program
North Queensland Dry Tropics Natural Resource
Management Group, Australia
non-timber forest product
Organisation for Economic Co-operation and Development
World Organisation for Animal Health
plant breeders’ rights
Protected Designation of Origin
payments for environmental services/payments for
ecosystem services
Protected Geographical Indication
plant genetic resources for food and agriculture
people’s organization
Participatory Plant Breeding
production and processing method
pest risk analysis
Programa Nacional de Apoyo Alimentaria (Peru)
participatory value chain analysis
Plant Variety Protection
South East Asian Regional Initiative for Community
Empowerment
Standard Material Transfer Agreement
stochastic production frontier
Agreement on The Application of Sanitary and
Phytosanitary Measures
technical efficiency
WTO Agreement on Trade-Related Aspects of Intellectual
Property Rights
Traditional Variety
United Nations Environment Program
International Union for the Protection of New Varieties of
Plant
International Convention for the Protection of New Varieties
of Plant

Acronyms

US
USDA
WIPO
WTO
WWF

United States
United States Department of Agriculture
World Intellectual Property Organization
World Trade Organization
World Wide Fund for Nature

ix

Contributors
Miguel A Altieri is Professor of Agroecology at the University of California,
Berkeley. He is a member of the Steering Committee of the United Nations Food
and Agriculture Organization’s Globally Important Agricultural Heritage Systems
program, the goal of which is to dynamically conserve the world’s remaining
traditional farming systems. He is also President of the Latin American Scientific
Society of Agroecology and Coordinator of the International Agroecology Program
at the Centre for the Study of the Americas in Berkeley. His research aims to
elucidate basic ecological principles for the design and management of sustainable
agroecosystems with a particular focus on the ways in which biodiversity can
contribute to the design of pest-stable systems.
Bustanul Arifin is an agricultural economist from Lampung University, Indonesia,
whose research focus includes national agricultural policy development and
resource economics.
Robert Black is a lawyer and regulatory scientist now working as an independent
consultant in biosecurity law, regulation and risk assessment. Previously he was
Principal Scientist, and then Reader in Law, at the University of Greenwich, United
Kingdom.
David Carpenter holds a PhD in Human Ecology from the Australian National
University. His thesis focused on the agroecological adaptations of resource poor
rice farmers in the Philippines. David currently works for the Australian Agency for
International Development (AusAID) in the Asia Regional Branch. Prior to joining
AusAID, Dr Carpenter worked as a Senior Research Officer at Central Queensland
University conducting research into the livelihoods of Filipino farmers.
David Dumaresq lectures in agroecology and sustainable systems and convenes the
Australian National University’s Human Ecology Program. He has operated
commercial organic farms and served on the National Executive of the National
Association for Sustainable Agriculture, Australia. David’s research and teaching
focuses on the environmental, economic and social sustainability of farm systems
and alternative management practices; agroecological interactions between farming
operations, plant growth and soil ecological function; transdisciplinary research
methodologies and their application to postnormal science and policy development;
and environmental philosophy.
Girigan Gopi is an economist engaged in research on agrobiodiversity, landuse
patterns, tribal livelihoods and gender. For over ten years he has been involved in
studies focused on paddy ecosystems. He works with the M.S. Swaminathan
Research Foundation’s Community Agrobiodiversity Centre (CAbC) in Kerala,

xii

Agriculture, Biodiversity and Markets

India. The CAbC was established in 1997 with a mission to promote socially
inclusive and gender perceptive development processes and research-driven
technology dissemination that inculcates ethical values in biodiversity conservation
to achieve rural prosperity.
C.P. Gracy is an agricultural economist from the University of Agricultural
Sciences Bangalore, India. Her current research interests include contract farming
and the integration of small farmers with supermarkets.
Jon Hellin works at the International Maize and Wheat Improvement Center
(CIMMYT). He has a PhD in Geography from Oxford Brookes University, where
he is also an Honorary Research Associate, an MSc in Forestry and its Relation to
Land Use and a BA (Hons) in Modern History from Oxford University. He has
nineteen years’ agricultural research and rural development experience from Latin
America, South Asia and East Africa. Since completing a cross-disciplinary PhD on
land management in Central America, his research has focused on farmers’
livelihood security and access to markets.
Sophie Higman is a science writer and editor with Green Ink, a publishing services
company that specializes in communicating research and development to eradicate
hunger, poverty and environmental degradation worldwide. She has a background
in forestry and rural livelihoods with a BA (Hons) in Zoology and an MSc in
Forestry and its Relation to Land Use from Oxford University. She worked in Latin
America for over 10 years and has written two books, one on sustainable forest
management and the other on farmers’ access to markets in Latin America.
Alder Keleman is a social scientist specializing in the study of crop diversity in
Latin America. She was supported at the International Maize and Wheat
Improvement Center (CIMMYT) in Mexico, and subsequently at the Food and
Agriculture Organization (FAO) in Rome, Italy, by a Congressional Hunger
Fellowship. She holds a Master of Environmental Science and a Master of Arts in
International Relations, and is currently a PhD student at Yale University's School
of Forestry and Environmental Studies.
Tran Ngoc Kham is a resource economist at Tay Nguyen University, Vietnam,
whose area of interest includes natural resource management in the Central
Highlands of Vietnam.
Irina Kireeva graduated in law and qualified as a lawyer at Moscow State
University (Russian Federation) in 1997 with the highest honours. In 1997-98 she
took the degree of Master in Laws at Leuven University (Belgium). Since joining
O’Connor and Company in March 2002 Irina has been dealing with a variety of
international and European trade issues (including WTO law in the areas of
agriculture, sanitary and phytosanitary measures, technical barriers, intellectual
property and regional integration). She has extensive expertise and knowledge of
EU food safety and quality policy law as well as animal welfare.

Contributors

xiii

Dan Klooster is Associate Professor of Latin American Studies at the University of
Redlands, California. His work examines community forestry policy, the ways
globalization creates transnational rural livelihoods and affects possibilities for
forest conservation, and forest certification as an emerging form of governance
with critical implications for sustainable community development in Latin America.
He recently held a Fulbright-Garcia Robles Scholarship to study the role of forest
certification in conservation and development in Oaxaca, Mexico. He obtained a
PhD in Geography from the University of California, Los Angeles.
Nadesapanicker Anil Kumar is a systematic botanist working with the M.S.
Swaminathan Research Foundation’s Community Agrobiodiversity Centre. In
2007, he was a participant in the Watson International Scholars of the Environment
Program. His most recent research includes a regional survey of wild edible plant
species and rare, endemic, and threatened plant species of the Western Ghats region
in India. He is also involved in a series of initiatives that facilitate sustainable
agricultural and rural development in the Malabar region of Kerala, India. As a
scientist in biodiversity, he has published many research papers, books, extension
publications and popular articles on subjects including biodiversity, conservation,
ethnobotany, and floristics/taxonomy.
Stewart Lockie is Professor of Sociology in the Research School of Social Sciences
at the Australian National University, and Adjunct Professor of Environmental
Sociology at CQUniversity Australia. His research addresses natural resource
management policy, the incorporation of environmental and social values in
markets for agricultural commodities, cultures of food consumption, and social
impact assessment. He is co-author of Going Organic: Mobilizing Networks for
Environmentally Responsible Food Consumption (CABI, 2006).
Jeffrey C. Milder is Research Associate at Ecoagriculture Partners (Washington,
DC, USA) and a PhD Candidate in the Department of Natural Resources at Cornell
University (Ithaca, New York, USA). His research focuses on integrating
biodiversity conservation with human well-being in farming regions and other
human-dominated landscapes in Central America and the United States.
Gerald Moore is currently an Honorary Fellow with Bioversity International,
dealing primarily with the implementation of the International Treaty on Plant
Genetic Resources for Food and Agriculture. Prior to that he was Legal Counsel of
FAO from 1988 to 2000 and as such was closely involved in facilitating the Treaty
negotiations. Since retiring from FAO he has been a regular member of CGIAR
observer delegations to the Treaty negotiations and sessions of the Governing Body
of the Treaty. He is a barrister-at-law and has law degrees from Cambridge
University and the University of California at Berkeley.
Tad Mutersbaugh is Associate Professor of Geography and Director of Latin
American Studies at the University of Kentucky. Drawing on fieldwork with coffee
growers in Oaxaca, Mexico, his research is focused on the political economy of

xiv

Agriculture, Biodiversity and Markets

certification and the relationships between certification, international markets, rural
development, the organization of work within households and villages, and local
conservation ecologies.
Jeff Neilson is a geographer at the University of Sydney, Australia, with interests in
rural development and natural resource management across South and Southeast
Asia.
Amani Omer is an environmental economist in the School of Social Sciences, the
University of Manchester. She has worked on the economics of biodiversity and
agricultural and environmental sustainability. Her work focuses on applied theory
and empirical research on the interactions between agrobiodiversity and modern
intensive agriculture. Her current research interests include sustainable
consumption, sustainable intensification and environmental management.
Unai Pascual is a lecturer in ecological economics at the Department of Land
Economy, University of Cambridge, UK. He carries out research on landuse change
including biodiversity economics. Among other positions, with regard to
agrobiodiversity, he is a member of the Agrobiodiversity Science Committee of
Diversitas and an honorary fellow of Bioversity International.
Parameswaran Prajeesh is a botanist with the M.S. Swaminathan Research
Foundation’s Community Agrobiodiversity Centre. His research focuses on rice
genetic diversity in the wetland rice fields of Wayanad district of Kerala, India. He
also has a research interest in laws and policies related to the environment and to
the resource access and rights of rural and tribal communities.
Bill Pritchard is an economic geographer at the University of Sydney, Australia. His
research addresses the ways that economic, social and cultural processes intermesh
with one another to create the specificities of place and space.
Paul Rogé is a graduate researcher at UC Berkeley where he studies the resilience
of traditional farming systems in Mexico to climate change. Paul is keenly
interested in community-based rural development. He has collaborated as a
researcher and volunteer with several organizations in the United States and Latin
America, including the Agriculture and Land-Based Training Association and el
Centro de Desarrollo Integral Campesino de La Mixteca. Paul is knowledgeable in
ecologically-based pest management, organic farming, and composting methods.
Noel Russell is Senior Lecturer in Environmental and Agricultural Economics in
the School of Social Sciences, University of Manchester. He has previously studied
and worked at University College Dublin, University College Galway and Cornell
University. Noel’s current research includes investigations into the economics of
biodiversity and ecological services, the economics of sustainable intensification in

Contributors

xv

agricultural production, and the role of commercial and economic criteria in
assessing the sustainability of farming.
Sara J. Scherr is an agricultural and natural resource economist whose career has
focused on agricultural and forest policy and land management in tropical
developing countries. She is founder and President of Ecoagriculture Partners, an
NGO that supports agricultural communities who manage landscapes both to
increase production and incomes, and to enhance wild biodiversity and ecosystem
services. She is a member of the United Nations Environment Program Advisory
Panel on Food Security and a member of the Board of Directors of The Katoomba
Group and REBRAF-USA. Dr Scherr has published numerous articles and books
including Farming with Nature: The Science and Practice of Ecoagriculture (Island
Press, 2007, co-edited with Jeff McNeely).
Seth Shames is a project manager at Ecoagriculture Partners (EP). He leads the
Payments for Ecosystem Services in Agriculture Landscapes project and manages
EP’s international and domestic policy engagement. In this capacity, he has
organized a coalition of groups to engage on agricultural issues at the UN
Convention on Biological Diversity, conducted research on environment and
development policies in East Africa, and advised on policy options to link
environmental management and food security. Other research topics have included
ecoagriculture in protected areas, sustainable biofuels production, and agriculture
and climate change. In addition to his work at EP, Seth has studied conservation
tillage schemes for small farmers in Ethiopia, agroforestry systems in Peru and, and
organized Community Supported Agriculture groups in New York City. He holds a
MESc from the Yale School of Forestry and Environmental Studies and a BA from
Columbia in Anthropology and Environmental Science.
Rosemarie Siebert is a senior researcher at the Institute of Socio-Economics at the
Leibniz Centre for Agricultural Landscape Research (ZALF) in Müncheberg,
Germany. Dr Siebert’s research covers acceptance of landuse change, farmers’
attitudes towards environmental issues, rural development and rural restructuring in
East Germany. She has extensive experience in inter- and transdisciplinary research
work and in project management and evaluation. Dr Siebert works as an
independent evaluator for the European Commission and is Associate Editor of the
journal Rural Sociology.
Lindsay Soutar is a geographer at the University of Sydney, Australia, with research
interests in environmental management in Southeast Asia.
Dr C.S. Srinivasan is a lecturer in the Department of Agricultural and Food
Economics at the University of Reading, UK. His main research interest is in the
economic impacts of intellectual property rights (IPR) regimes as applied to
innovations in agriculture. His research has focused on the potential impacts of
plant variety protection regimes in developing countries. His research has also
examined genetic resource policy issues and the impact of IPRs on agricultural

xvi

Agriculture, Biodiversity and Markets

biotechnology innovations. Prior to joining academia, Dr Srinivasan was a civil
servant in India with extensive experience of administration and implementation of
agricultural and rural development programs.
Edward Stone is a doctoral student and Robert Johnson fellow in the Department of
Agriculture and Resource Economics at Oregon State University. His primary field
of study is natural resource and environmental economics. His interests include the
economics of ecosystem service provision, spatial economics of natural resources,
and land use change.
Rebeka Tennent is a PhD candidate in the Research School of Social Sciences at the
Australian National University and is currently completing a dissertation on the
relationships between private food standards, food security and international donor
policy. Rebeka recently completed her Masters dissertation on the social impacts of
GlobalGAP for Australian horticultural producers at CQUniversity Australia. Her
research interests include natural resource management, private regulation,
agricultural biodiversity, food security, and development aid.
Erik Thévenod-Mottet is a geographer by training. Between 2001 and 2009, he was
a researcher at AGRIDEA in Lausanne, Switzerland, with a focus on agro-food
quality policies. Previously, he worked for a wine interprofessional organization
and a certification body specializing in Geographical Indications (GIs). He works
now for the Swiss Institute for Intellectual Property as an expert on GIs, and
pursues his scientific activities on the links between origin products and
environmental and cultural issues, in particular through the legal and institutional
formalization of the related production systems.
JunJie Wu is Professor in the Department of Agriculture and Resource Economics
at Oregon State University. He also holds the Emery N. Castle Professorship in
Resource and Rural Economics at Oregon State University. He is a University
Fellow at Resources for the Future. He has studied a variety of economic and policy
issues related to agricultural production, resource conservation, and environmental
management. His recent projects have focused on optimal design of conservation
policies for the provision of ecosystem services, spatial modeling of land use
change and environmental impacts, interactions between agricultural production
and water quality, and spatial disparities in economic development. He is coeditor
of Frontiers in Resource and Rural Economics (RFF Press, 2006).

Acknowledgements and
Disclaimer
Many people contribute in largely unseen ways to an undertaking as large and as
international in scope as this book. The idea for the book was conceived when both
editors were employed through Central Queensland University (CQU) and engaged
in research supported by the Australian Research Council (Project No.
DP0664599). Our subsequent career moves have only added to the transaction costs
for other participants in the project and we are grateful for their patience and
cooperation. We are particularly grateful to Tim Hardwick, Commissioning Editor
at Earthscan, and to Yvonne Holbeck and James Douglas from the Institute for
Health and Social Science Research at CQU, for their assistance in bringing this to
completion.
As the parents of young children, we are acutely aware both of our
responsibility to care for the world they will inherit, and of how understanding our
families have been in our pursuit of this and other projects.
Importantly, this work is solely that of the editors and the respective chapter
authors and does not reflect the opinion of AusAID or the Australian Government.
Stewart Lockie
David Carpenter

1
Agriculture, Biodiversity and
Markets
Stewart Lockie and David Carpenter

It is widely accepted that the sustainability of the global ecosystem in general, and
of agriculture in particular, is dependent on the preservation, enhancement, and
exploitation of biological diversity. Biological diversity—both wild and
cultivated—underwrites the sustainability of agricultural production through the
provision of the raw genetic material needed to drive innovation and adaptation,
and through the provision of ecosystem processes and services that play important
functional roles in agricultural systems. Agricultural biodiversity—or
agrobiodiversity—plays a pivotal role in the livelihoods of all farmers regardless of
resource endowment or geographical location. It provides the basic resources
farmers need to adapt to varying conditions in marginal environments and the
resources required to increase productivity in favourable areas. Clearly, there is a
very close relationship between biodiversity and the livelihoods and well-being of
agricultural communities. The need to protect and enhance agricultural biodiversity
seems obvious. But what exactly does it mean to protect or enhance agricultural
biodiversity? And how is this best achieved? As compelling as the case for
agrobiodiversity may appear, these seemingly simple and straightforward questions
demand complex and wide-ranging answers.
In introducing the topic of agriculture, biodiversity and markets this chapter will
therefore attempt two, seemingly contradictory, things. On the one hand, it will
‘muddy the waters’ by problematizing the notion of biodiversity as it is applied to
agricultural systems and their sustainability. On the other, the chapter will seek to
restore some clarity by highlighting the conceptual issues, research questions, and
policy dilemmas that must be addressed if we are to use biodiversity to make
significant improvements to the livelihoods and sustainability of agricultural
communities. The argument will be put that the case for promoting biological
diversity within agricultural systems is not as obvious as may first appear. Scale
effects, species interactions and migration, temporal variability, human values and
activities, market relationships, and a host of other factors, conspire to render
absolute measures of on-farm species diversity potentially misleading. By itself, in
1

