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MURDOCH UNIVERSITY: 
AN OVERVIEW

Murdoch University is a research-led university with a reputation for world-class translational research in select areas of 
knowledge. Located in Perth, Western Australia, the University was ranked 65 in the top 100 universities under the age of 50 
in the Times Higher Education World University Rankings (2015).

Established in 1975, the University attracts more than 24,000 students from over 90 countries, and has approximately 2,000 
staff. In keeping with its commitment to the local community Murdoch has two satellite campuses in Rockingham and Mandurah 
in addition to its main Perth campus. With a strong focus on international collaboration, particularly in the Indo-Pacific region, 
Murdoch also has Study Centres in Singapore and Dubai, and close ties to Indonesia, Malaysia and China.

Murdoch’s reputation for excellence in teaching is fuelled by a commitment to excellence in research and the dissemination of 
new knowledge for the benefit of our communities, both locally and abroad. The University focuses on providing research-led 
teaching in a rich and diverse academic environment, equipping graduates with life-long learning skills and the capacity to 
enter the global workplace with both scholarly and ‘real world’ experience.

Murdoch’s research efforts focus on key areas of national and international significance. Strengths include primary food 
production, climate change, environmental sustainability, human and animal health and welfare, public policy, governance, 
education, communication and culture. Murdoch’s research is translational in nature and has a strong focus on community and 
industry based partnerships that are complemented by strong international collaborations.

The University is home to a number of highly respected and internationally renowned research institutes that are aligned to its 
areas of research strength. These include:

The Asia Research Centre

Established in 1991, the Asia Research Centre is an international leader in the study of East and Southeast Asia, undertaking 
fundamental disciplinary and interdisciplinary research examining a range of social, political and economic forces and 
developments within this dynamic region. Highlights of the Centre’s recent research projects include studies of the political 
economy of aid effectiveness, populist Islam in Indonesia and the Middle East, and several investigations of the politics of the 
poor, state-building, representation and political regimes in Southeast Asia. 
 
The Western Australia State Agricultural Biotechnology Centre (SABC)

The SABC is the major research Centre for R&D in agricultural and veterinary biotechnology in Western Australia. It is a resource 
centre that provides laboratory space, platform technologies and world class equipment and facilities for R&D in agricultural 
biotechnology to researchers from universities, the State Government (Department of Agriculture and Food WA) and industry. 
The SABC underpins R&D in biosecurity and food security, crop pre-breeding, transgenic crops, and molecular biology for 
about 150 researchers, and plays a major role in training Honours and PhD students in a multi-disciplinary environment. 
Research undertaken focuses on molecular activities (e.g. genomics, gene discovery and functional genomics, marker-assisted 
breeding, proteomics, molecular diagnostics, genetic manipulation; incubation of start-up companies and commercialisation) 
that involve or promote primary production of crop plants, commercial livestock, or microbes, or their subsequent processing 
for added value.

 Sir Walter Murdoch School of Public Policy and International Affairs

Taking advantage of Murdoch University’s long engagement with practical policy questions and deep expertise on Australia, 
Asia and the Indian Ocean region, the Sir Walter Murdoch School is an ambitious new venture in graduate education in public 
policy and international affairs. Masters coursework degrees are offered in Public Policy and Management, International Af-
fairs and Development Studies, with each course specifically designed to enable high-achieving, globally-aware professionals 
to enhance their career trajectory by developing disciplinary expertise, professional skills and policy knowledge. Each degree 
concludes with a ‘capstone’ experience, enabling students to apply their learning to a practical issue through a policy case 
study project, a professional internship, or a supervised research thesis.
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Food Production and Biosecurity

Murdoch’s researchers are working with international collaborators to develop strategies, tools and technologies to produce 
food in a sustainable manner, protect it from loss, and provide it to communities in a biosecure manner. As a core partner in 
the national Plant Biosecurity Cooperative Research Centre, Murdoch is working to safeguard Australia from invasive plant 
pests and diseases, and to improve post-harvest food security by developing technologies that protect stored food from pests 
and pathogens. Two recently established initiatives in China include the Australia-China Joint Centre for the Management and 
Eradication of Exotic Invasive Species and the Australia-China Joint Research and Training Centre for Veterinary Epidemiol-
ogy. Together these initiatives aim to improve human, animal and environmental health by undertaking research and training in 
epidemiology, biosecurity, disease surveillance and risk assessment in crops and livestock.

In 2012, the University partnered with researchers from the Chinese Academy of Agricultural Sciences to establish the Aus-
tralia-China Centre for Wheat Quality. This genome sequencing initiative has the potential to assist grain growers by identifying 
disease resistant proteins that are able to tolerate a wider range of climates, as well as quality traits such as those for colour, 
texture and taste. Murdoch is the only university in Australia to offer the postgraduate Master of Food Security and Master of 
Plant Biosecurity qualifications, which are supported by on-going research and development linkages with industry bodies, 
government departments and academia.

Ecology, People and Environment

Exploring the complex interactions between humans and the environment, Murdoch’s researchers are translating science into 
practical and effective management actions such as ecosystem restoration and biodiversity conservation in marine, freshwater 
and terrestrial environments. The University’s trans-disciplinary approach has extended regional, national and international un-
derstanding of climate change effects on forest ecosystems, developing novel methods, risk assessment and decision—mak-
ing frameworks to improve the capacity to sustain groundwater-dependent ecosystems in the presence of climate change. 
The University also participates in international processes such as lead authorship of the International Panel on Climate Change 
Assessment Reports.

MURDOCH UNIVERSITY: 
AN OVERVIEW

Murdoch Mandala

The sustainability of the world seems to hang in the 
balance as we contemplate population growth, land 
fertility, food and water security, as well as pandemic 
infectious diseases, those diseases afflicting the 
aged and the myriad diseases and health conditions 
that blight so many lives. At Murdoch we already 
excel in many of these areas and thus Murdoch can, 
and therefore must, make a contribution to these 
challenges of the 21st century.

Professor David Morrison
Deputy Vice Chancellor, Research and Development
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ACTING VICE CHANCELLOR’S FOREWORD: 
PROFESSOR ANDREW TAGGART

Professor Andrew Taggart

2015 is Murdoch University’s 40th anniversary, during which we have been celebrating our international reputation for innovative 
and high quality translational research, education and engagement. Since its inception in 1975, Murdoch researchers have 
engaged with the most pressing social and scientific challenges of our time, including primary food production; climate variation 
and adaptation; human and animal health and welfare; environment and natural resources; public policy  and  governance.  
Murdoch has also established a proud reputation for its engagement with and in Asia, particularly though the work of its highly 
respected Asia Research Centre and collaborative research initiatives in many countries across the region. 

As the global community works towards the finalisation of the Sustainable Development Goals, Murdoch’s strategic research 
strengths in food security, sustainable development and health futures have never been more relevant. Or, indeed, held more 
potential for Murdoch to enhance its contribution as a responsible global citizen by continuing to work with its students, staff 
and partners towards a more sustainable, equitable, healthy and food-secure world. The Second Murdoch Commission is an 
important part of Murdoch’s commitment to this charge, which will shortly be enhanced by the launch of a multi- and inter-
disciplinary research centre in Singapore – SCRIPT. (Singapore Centre for Research in Innovation, Productivity and Technology.)

Herewith, the publication of the Commission’s Final Report is a judicious contribution to food policy debates in Asia as the 
region continues to evolve within an increasingly dynamic and unpredictable global context. The leadership from the two Co-
Chairs, Professors Mely Anthony and John Edwards, has been critical in driving the Commission’s research and my heartfelt 
thanks go to them for their unerring stewardship.  My thanks must also go to the unfailing engine room of the Commission 
Secretariat – Dr Chris Vas (Executive Director) and Ms Cat Bevan-Jones (Research Coordinator) – who have provided an expert 
environment that has fostered the cultivation of this truly worthy report. 
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CO-CHAIR’S FOREWORD: 
PROFESSOR MELY CABALLERO ANTHONY AND 
PROFESSOR JOHN EDWARDS

Professor Mely 
Caballero Anthony

Professor John Edwards

Co-Chair’s foreword	

Food security, trade and regional partnerships are complex and intertwined areas.  Asia, being home to a great diversity of 
approaches to these areas, is well poised to manage this growing interconnectedness, as well as ensuring the on-going 
availability of and access to safe and nutritious food for populations in the region. Whilst significant achievements have been 
made across the region in reducing poverty and increasing food security, there is considerable room for improvement. More 
work remains to be done. 

What is perhaps more important to recognise however are the opportunities that might arise if, as a collective whole, the region 
could leverage the combined learning from national approaches and transform them into a cohesive regional strategy for food 
security grounded in concepts of shared responsibility, partnership and trust. 

For these reasons the Commission decided to focus on areas where it felt it could make the best contribution, which it achieved 
by combining analysis of the current situation in the region with an exercise to develop scenarios for the future. This allowed 
the Commission to develop recommendations that address areas where attention is needed to ensure that an ecosystem for 
food and trade is regionally based, stable, sustainable, resilient and environmentally balanced. 

We hope that the recommendations will contribute to future policy development in applicable areas, and promote enhanced 
collaborations between national and regional organisations for education, training, research, development and extension in 
areas such as policy analysis, food security, agricultural science, veterinary science, biotechnology, biosecurity, public health, 
one health, agribusiness and environmental science.

As Co-Chairs of the Commission, it has been a privilege to work with our group of distinguished Commissioners, all of 
whom are internationally recognised experts representing seven countries. Collectively they have outstanding expertise on all 
aspects of food security, trade and partnerships. The contribution of our Western Australia Advisory Group, a reference group 
comprised of leaders in food security and trade in Western Australia, is also greatly appreciated.  The Commission’s work was 
coordinated and supported by a very capable secretariat led by Dr Christopher Vas and Ms Cat Bevan-Jones.
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Members of the Murdoch Commission gratefully acknowledge the contributions of more than 185 institutions, organisations, 
young professionals and individuals, who provided invaluable insights to the Commission’s research, and assisted in arranging 
various field trips in the region. Assistance provided by the Young Professionals for Agricultural Development (YPARD) network 
and the Australian Youth Food Movement were critical in ensuring that the Commission captured the views and ideas of youth 
and emerging leaders working in food and agriculture. 

The Commission Secretariat has been fortunate to receive the assistance and support of a number of individuals during 
the course of the Second Murdoch Commission work program. These include members of the Australian Department of 
Foreign Affairs and Trade based in Perth and at various offshore missions who, together with members of Western Australia’s 
Department of State Development International Trade and Investment Division, provided invaluable support to our regional 
meeting programs. 

Professor Peter McKiernan, Dean of the School of Management and Governance at Murdoch University, freely gave his time 
and considerable expertise to oversee the Commission’s scenario study. Professor Jurgen Brohmer, Dean of the School of Law 
at Murdoch University, kindly reviewed an early draft of the report and made many helpful suggestions.

Dr Jeffrey Wilson, Fellow of the Asia Research Centre and former Commissioner on the First Murdoch Commission, contributed 
significantly to the framing of this second inquiry and provided valuable contributions and insights during our work program and 
on early drafts of the final report.

Research professors at Murdoch University kindly contributed their time and expertise at a round table consultation session 
on the role of research, education and innovation in food security in Asia. This helped strengthen the Commission’s thinking in 
many areas, but particularly around innovation for food systems in Asia, and the opportunities that are on offer in this space.

We are very grateful for the research support provided by our two Research Assistants, Ms Ciara O’Loughlin and Mr Lewis 
Walden, as well as the administrative assistance provided by Ms Nic Rahilly and Mrs Kerry Franklin during their time in the 
Secretariat. 

We would also like acknowledge Associate Professor Michael Crozier for his efforts in framing our inquiry and directing the 
work program during the Commission’s initial months, as well as our colleagues in the Vice Chancellery for their invaluable 
support.
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Asia has made significant progress towards reducing poverty and food insecurity, and many countries in the region have 
achieved food security in the short term. Eliminating food insecurity altogether is a long-term issue however, and there is 
growing concern regarding Asia’s ability to provide adequate quantities of safe, nutritious and good quality food in the face of 
increasing population pressure, urbanisation, and environmental deficits. 

The issue of food security as a complex, context-dependent and shared concern formed the starting point of the Second 
Murdoch Commission (SMC). A core task was to investigate how contemporary food security in Asia is embedded in increasingly 
interdependent food systems, and to answer the question how best can Asia feed itself over the coming two decades? 

Against diverse national backgrounds of limited resources – including land, labour and capital, national economic and political 
concerns, and increasingly unstable weather conditions brought on by climate change – a central concern for the SMC was 
to investigate how developing multilateral and interdisciplinary regional frameworks and partnerships might help address food 
security challenges. 

The membership and regional sittings of the Commission supported this endeavour. Together with its broader research, the 
Commission’s consultations and field trips in India, China, Vietnam and Indonesia formed a valuable evidence base and source 
of insights for the final report and recommendations. 

A distinctive feature of the Commission’s work was a futures study entitled Food Security in Asia in 2035. The scenario study 
assisted Commission members to explore the foreseeable drivers of food security in the region leading up to 2035, which 
subsequently informed the development of this report and its recommendations.

The Commission was keen to develop a nuanced strategy that acknowledges the challenges associated with food security for 
each country, whilst registering avenues by which regional collaboration could help cultivate stable and resilient food systems 
in Asia. The Commission’s geographical focus was the Association of South East Asian Nations and plus six (ASEAN+6) group 
of nations1. Australia, as a member of this grouping, has a significant role to play in addressing regional food security, by virtue 
of its role as an exporter of high-quality agricultural commodities and through its significant scientific and technical capacities 
in the agri-food sector and related areas such as food safety and biosecurity. Western Australia’s significant capacities in these 
areas are also an important part of the regional food security story.

The established architecture for regional cooperation has had mixed success in managing challenges to the regional food 
ecosystem suggesting that Asia needs a more strategic and holistic approach to create resilience within regional food systems, 
and ensure adequacy of supply, and sustainable access and utilisation.

Nevertheless, strengthening and deepening regional cooperation will be critical in managing food insecurities. It will require 
partnership building beyond inter-governmental frameworks that also brings in the wider range of stakeholder groups (private 
sector, civil society, academia and other relevant actors) to craft policies that advance a comprehensive food security agenda. 

Given the trans-boundary nature of many food security challenges a resilient regional food ecosystem must also be developed 
in tandem with the rest of the global food production system. 

Themes and recommendations

Food security is a vast field and a detailed analysis of all its aspects were beyond the scope of the Commission’s inquiry. 
The Final Report and Recommendations address the main issues impacting food security as they have arisen during the 
Commission’s research and consultations, and on the basis of where the combined expertise of the Commission could add 
the greatest value. 

Similarly the scenario study was not designed as a quantitative, predictive study of Asia’s food future. The scenarios provided a 
guide to the Commission’s qualitative thinking about the inherent uncertainties in Asia’s future, and what actions can be taken 
to mitigate some of the foreseeable risks to food security in the region in 2035. The hope is to make a helpful contribution 
to food security debates, and to encourage further positive action around the challenges and opportunities that the region 
collectively faces.

1The ASEAN+6 group of nations includes: Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, Thailand, Vietnam, plus China, India, Japan, South Korea, Australia 
and New Zealand.

EXECUTIVE 
SUMMARY
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Food Security: The Reality

Secure food systems at the national level are not achieved simply through the domestic production of sufficient food to meet 
national needs. It is also critical to ensure that individuals are able to access good quality, safe and nutritious food, and to 
utilise it effectively for an active and healthy life. Many food security issues facing the global community are similar and arise 
from common drivers. How they play out differs substantially at the national, regional, sub-regional and local levels. This 
chapter explores the issues that impact the four ‘dimensions’ of food security – availability, access, utilisation and stability 
and considers the consequences this has for growth and development in Asia. The recommendations address measures that 
could enhance the development of resilient regional food systems while giving consideration to the countries’ need to follow 
the best development path for their circumstances.

RECOMMENDATION 2.1 
Enhance efforts at improving food safety through the harmonisation of food standards across Asia.  These standards have 
to be created and implemented across the value chain of activities. This effort can be best realised through coordination 
among regional bodies such as APEC, ASEAN and others.

RECOMMENDATION 2.2
Build regional capacity for the identification and management of biosecurity threats consequently creating a uniform 
approach and consistent standards to be adopted.

RECOMMENDATION 2.3
Mainstream climate adaptation strategies, particularly those that relate to enhancing food security.  These adaptation 
strategies should be effectively coordinated across the various regional bodies through information dissemination, 
knowledge capitalisation and technology transfer approaches.

Food System Productivity and Public Investment

Asia’s diversity makes it difficult to speak of a single Asian model or approach to food production. In general terms, Asia’s 
agricultural sector is dominated by smallholder farmers. 57 per cent of the region’s population live in rural areas. 81 per cent 
of rural populations are dependent on agriculture for their livelihoods. Urbanisation and environmental deficits are placing 
downward pressure on agricultural productivity, and there is growing concern that the region’s supply of food cannot keep pace 
with demand. This chapter explores the issues and risks that impact on the productivity of agricultural production systems, 
such as urbanisation, climate variation, and pests and diseases. It discusses the mechanisms that could help address these 
issues and makes recommendations for reforms that could support increased productivity.   

RECOMMENDATION 3.1
Develop and promote the adoption of new and improved environment-friendly technologies and practices to increase the 
productivity of the food production system. Programmatic interventions are required across Asia in order to inform and 
change farming practices e.g., via integrated pest management.

RECOMMENDATION 3.2
Consider reforming land regulation including tenancy rights, land consolidation, safeguards for agricultural land and 
improved markets for natural resources such as water.

RECOMMENDATION 3.3
Increase public investment in infrastructure and R&D, especially in countries where it is low relative to agricultural gross 
domestic product – and not just in food staples.  
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RECOMMENDATION 3.4
Encourage smallholder farmers to become part of cooperatives so that economies of scale via farm size expansion and 
reduction in production costs can be achieved while also leveraging R&D benefits for local production.

RECOMMENDATION 3.5
Promote the idea of regional food systems where production systems are defined according to comparative advantage.  
In doing so, regional economies must take into consideration the internal structural constraints of emerging producers 
such as Myanmar, Lao and Cambodia.

RECOMMENDATION 3.6
Enable and promote private sector investment in the entire supply chain, including provision of inputs, transportation, 
processing, and distribution. This must be underpinned by political commitment to regional collaboration.

Trade Policies and Regional Frameworks in the Food Economy

Economies in the Asia region are developing and maturing at different rates and within different political settings and approaches 
to food security and trade. The challenge at hand is how best to set policies to improve food security now and in the future. 
This chapter considers the trends in food trade and pricing policies, and evaluates the existing regional architecture for its 
effectiveness in enhancing food security and trade in the region, particularly in the face of price volatility and shocks. It makes 
recommendations aimed at improving the region’s capacity to create and maintain an efficient, stable, sustainable and resilient 
food ecosystem.

RECOMMENDATION 4.1
Expedite free trade agreements and food market liberalisation regionally and globally. 

RECOMMENDATION 4.2
Communicate the benefits of food trade liberalisation between countries in Asia by providing appropriate information to 
all stakeholder groups and raising awareness of benefits.

RECOMMENDATION 4.3
Commit to minimising price distortions and facilitate increased infrastructure investment by promoting private sector and 
foreign direct investment in food production systems.

RECOMMENDATION 4.4
Develop policies to support lowering of trade-related transaction costs, creation of improved information systems, better 
marketing strategies and infrastructure such as storage, distribution and transportation systems for public and private 
institutions engaged in the food value chain.

RECOMMENDATION 4.5
Review the ASEAN Plus Three Emergency Rice Reserve (APTERR) framework with a view to broadening its scope, 
particularly in terms of: 

•	Expansion of membership;
•	Expanding the scope of regional rice reserves beyond natural disasters and emergency use to consistently stabilise 

the market;
•	 Inclusion of wheat within the APTERR framework; and,
•	Enabling the involvement of private sector operators to store and manage such reserves through public-private 

partnerships at the regional level.  
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RECOMMENDATION 4.6
Consider the establishment of an independent pan-regional food security agency to:

•	Curate relevant information and datasets;
•	Develop and implement a data management strategy;
•	Agree upon datasets for release for information sharing and pooling, e.g., stock-to-use ratio;
•	Deliver an annual regional food security outlook conference;
•	Develop a coherent Asian Partnership on Food Security encompassing aspects of food safety and nutritional security;
•	Develop a regional strategy to minimise food loss (e.g., technological advancements for post-harvest technologies) 

and communicate the importance of food waste management and minimisation.

Innovation for Food Security

Growing resource constraints and climate variability are placing pressure on the region’s food production capacities. The result 
is not only the need to produce more food for increasing (and increasingly prosperous) populations, but to be able to do so 
using finite land, water, and inputs more efficiently. Countries in the region also need to foster the value chains, organisations 
and institutions that can ensure that available food is nutritious, accessible and utilised effectively. Addressing these issues is 
not solely about increasing efficiencies in existing systems and practices. There is also a need for novel solutions that represent 
step changes in the capacity to ensure food security whilst working within environmental, climate and resources constraints. 
This chapter considers the role of education, research and innovation in regional food systems and makes recommendations 
for capacity building in this regard. 

RECOMMENDATION 5.1
Maintain a balance between education programs that produce graduates with specialist skills, and programs that train 
generalists capable of systems level thinking and implementing solutions.

RECOMMENDATION 5.2
Maintain traditional public sector extension systems to ensure small farmers continue to have access to new knowledge 
and technologies whilst encouraging the private sector to emphasise technology transfer systems aimed at expediting 
the adoption of new private sector technologies.

RECOMMENDATION 5.3
Communicate the merits of genetically modified (GM) products across the region, paving the way for increased private 
R&D investment. New biotechnologies are indispensable to provide the food production and productivity gains needed 
for Asia to feed itself and for food exporting countries to continue their exports.

RECOMMENDATION 5.4
Leverage the regional centres of expertise sharing capacities and R&D advancements through collaborative arrangements 
such as research/training consortia and other regional forums. Middle-income countries should also continue to support 
the Consultative Group for International Agricultural Research (CGIAR) and other international research agencies, 
subsequently allowing the enhancement of national agricultural research systems (NARS).

RECOMMENDATION 5.5
Strengthen institutional capacities to produce inter-disciplinary researchers, extension and technology transfer workers 
across the areas of the food value chain.

RECOMMENDATION 5.6
Foster, through sustained R&D efforts and public-private partnerships, the development of new business models and 
information and communication technologies. These innovations should be directed towards alleviating supply chain 
constraints, building skills and management capability and preparing for impacts of climate change.
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1: INTRODUCTION

In late 2013 Murdoch University published the First Murdoch Commission report entitled Western Australia and the evolving 
regional order: Challenges and opportunities. As an independent and international inquiry, the Commission was charged with 
investigating how Western Australia is connected to the development patterns of the Asia region, and the challenges and 
opportunities involved in Asia’s growing interdependence. Resource interdependence, particularly in relation to food security, 
emerged in the Commission’s research consultations as a major concern. The impacts of the 2007/08 global food crisis loomed 
large in the minds of many regional actors. The Commission heard of growing concerns regarding the intensification of regional 
food security difficulties and Asia’s ability to provide adequate quantities of safe, nutritious and good quality food in the face of 
increasing population pressure, urbanisation, and environmental deficits. The Commission reported:

The solution to Asia’s resource crisis lies in a combination of two strategies. First, it is imperative to expand the production 
of minerals, food and energy in the region in ways that are economically sustainable. Second, it is essential to support 
and enhance resource trade and investment links between regional economies. The depth of regional interdependence … 
means that resource security is a collective problem that cannot be addressed by individual governments alone.

The issue of food security in Asia entails both significant challenges and considerable opportunities. This reality formed the starting 
point of Murdoch University’s second international inquiry. The core task of the Second Murdoch Commission was to investigate:

•	How contemporary food security in Asia is embedded in increasingly interdependent food systems; and
•	How Asia could best feed itself over the coming two decades. 

The Commission examined challenges including technical, scientific, economic and policy issues. A central concern was to 
investigate how developing multilateral and interdisciplinary regional frameworks and partnerships might help address food 
security challenges, and what role Australia – and Western Australia – might play in advancing this agenda. 

Approach

From the outset, the Commission agreed that it is unreasonable to propose that Australia, or Western Australia, could be the 
‘food bowl of Asia’.  Nevertheless, Australia is an important contributor to regional food security because of its role as an exporter 
of high-quality agricultural commodities and through its significant scientific and technical capacities in the agri-food sector and 
related areas, such as biosecurity. Western Australia’s significant capacities in these areas are also an important part of the 
regional food security story, which the Commission was keen to explore through its offshore consultations.

The framing of the Commission’s inquiry and recruitment of Commissioners was undertaken in 2014. Commission members were 
recruited from government, business and academia from around the Asia region, as well as Australia and Western Australia. The 
initial full meeting of the Commission was held in Perth in October 2014. Regional consultations and field trips were undertaken 
in India, China, Vietnam and Indonesia over the following nine months, together with meetings and consultations within Australia. 
The Commission Secretariat at Murdoch University provided research and logistical support, and coordinated the drafting and 
production of the final report. A Western Australia Expert Advisory Group with members appointed from government, business, 
industry, academia and think-tanks provided valuable input during the Commission’s research.

Often described as a ‘think-tank in motion’, the Commission’s mode of operation can be outlined as follows:

•	 The Commission is first and foremost a regional endeavour. This is reflected in the Commission’s membership, which includes 
leading experts and opinion leaders from major Asian economies, along with commissioners from Western Australia and 
Australia. The Commission also advanced this regional focus through its meetings and consultations undertaken in the region. 

•	 The Commission acts as an international and independent inquiry. The business of the Commission was conducted on the 
basis of intellectual freedom and evidence-based analysis. While the Commission was initiated by Murdoch University, its 
proceedings and investigations were undertaken without constraint from the University or any other interested parties, such 
as government or business. 

Aims

•	 To identify and examine the main dimensions and challenges facing food systems in the Asia region, especially in eastern, 
south-eastern and southern Asia.

•	 To investigate the merits of building partnerships and collaborative approaches to meet the complexities associated with 
food security.

•	 To identify the concepts, tools and frameworks needed to help grasp the growing interdependency of contemporary food 
systems in the region.

•	 To develop recommendations that advances the stability, sustainability and resilience of regional food systems in the context 
of increasing complexity and interconnectedness.
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Methodology

In what is a reasonably crowded space of research and policy reports, the Commission was keen to develop a nuanced 
strategy that acknowledged the challenges associated with food security for each country, while registering avenues by which 
regional collaboration could help cultivate stable and resilient food systems in Asia. 

The membership and regional sittings of the Commission supported this endeavour by facilitating the detailed examination 
of food security and development challenges from a range of perspectives. Commissioners heard how food security is 
experienced at the level of individuals in rural provincial communities (including issues of small farmers, microfinance, gender, and 
environmental degradation) through to experiences at the national and regional levels, together with how agri-food value chains 
are changing and transforming, and the role of innovation, trade and regional partnerships. Consultations conducted as part of 
the Commission’s research formed a valuable evidence base and source of insights for the final report and recommendations. 
They were conducted on the basis of non-attribution, especially in the case of discussions focused on sensitive issues. Some 
of the insights from the regional consultations are provided within the country briefs as an attachment to Chapter 2. 

The scope of the Commission’s inquiry was focused on the ASEAN+6 group of nations2. The themes of the Commission’s 
deliberations included: 

•	 The reality of food security;
•	 Food system productivity and public investment;
•	 Trade policies and regional frameworks; and
•	 Innovation for food security.

Food Security in Asia in 2035

Food security is complex and, perhaps more importantly, context-dependent. Against a diverse national background of limited 
resources – land, labour and capital, national economic and political concerns, and increasingly unstable weather conditions 
brought on by climate change – the Commission formed the view that Asia needs a more strategic approach to create 
resilience within regional food systems and ensure adequacy of supply, and sustainable access and utilisation. 

Food insecurities repeatedly and abruptly affect communities and interrupt food availability in various parts of Asia. These 
interruptions play out differently between the region’s food exporters and the greater number of countries in Asia that are 
net importers of food. Being able to foresee and address insecurities before they result in critical vulnerabilities is therefore a 
primary challenge for national and regional policy makers alike.  

In addressing the questions: how can Asia feed itself, and how best can it do so, it is inevitable that the region will require 
a decisive and coordinated regional response, with concrete policy measures and achievable goals that countries in the region 
can work towards. In drawing out concrete policy measures, the policy community need not re-invent the wheel. Building on 
current regional food security initiatives would allow policy makers, as well as other stakeholders (private sector, civil society, 
academia and other relevant actors) to craft policies that advance a comprehensive food security agenda. 

More importantly, given the common concern and shared interest in addressing current and future uncertainties in food security, 
strengthening and deepening regional cooperation will be critical in managing food insecurities. Such an endeavour would also 
require partnership building beyond inter-governmental frameworks and involve bringing in the wider range of stakeholder 
groups. Developing an effective strategy in this way requires governments across the region, as well as organisations and 
institutions, to be able to respond effectively to issues in the present, and to consider the issues and mitigate the risks that 
might impact on food security in the future. With this in mind the Commission undertook a futures study using the Hudson 
Institute’s possible futures methodology. Entitled Food Security in Asia in 2035, the scenario study assisted Commission 
members to explore the foreseeable drivers of food security in the region as they might impact the agri-food sector in the 
coming 20 years to 2035. Figure 1 outlines the Commission’s scenario study methodology.

2The ASEAN+6 group of nations includes: Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, Thailand, Vietnam, plus China, India, Japan, South Korea, Australia 
and New Zealand.
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In the initial stage of the scenario process the Commission Secretariat completed an online Delphi study with the Commissioners 
and Advisory Group members to elicit their views on the key drivers of change. The nine key drivers that emerged were ranked 
based on their importance and likely impact in 2035 (Table 1) and included:

•	Development, demography and urbanisation;
•	Geopolitical stability;
•	Globalisation and change;
•	Environmental balance;
•	Climate change;
•	Nutrition security;
•	New technology;
•	Governance of food systems; and
•	Price volatility.

Online Delphi 
survey of 

Commissioners, 
Advisory Group 
and Youth Food 

Movement

Development, Demography & Urbanisation 
Globalisation & Change 
Environmental Balance 

Nutrition Security
New Technology

Governance of Food Systems
Price Volatility

Prioritisation of 
top 9 drivers and 
ranking by impact 
and uncertainty

Geopolitical 
Stability and 

Climate Change

A little help from 
my friends Harmony The great divide Anarchy

Expertise

Consultation 
insights and 

findings

Scenario 
Workbook 

(data, graphs & 
information)

Grouping and removal of duplication

32
individual

drivers

17 
drivers

Scenario study scope

Title: The Future of Food in Asia in 2035
Time Frame: the two decades to 2035
Geography: ASEAN +6 nations
Sector: Agri-food

Figure 1- Food Security in Asia 2035 (scenario planning process)
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Table 1 – Key drivers of food security in 2035 – Ranked by impact

1 Development, demography and urbanisation	

Continued economic and population growth in the region. Urbanisation impacting land use and availability for food 
production, together with rural-urban migration reducing the agricultural workforce. Consolidation of small farms into 
larger agribusiness enterprises and the development of efficient supply chains and infrastructure. 

=2 Geopolitical stability

The stability of geopolitical relationships in the region in the context of growing inequalities, the exclusion of certain 
groups, and increasing extremes of wealth and poverty both within and between nations. The persistence of broader 
strategic tensions, historical legacies, and ongoing strategic rivalry compounded by the need to manage depleted 
domestic resources as well as trans boundary issues such as air pollution, infectious diseases and pests, watersheds, 
river basins and fisheries in a climate of growing scarcity and variation.

=2 Globalisation and change

Growing regional interconnectedness and international integration as a function of trade, transport, 
telecommunications and tourism. Changes to agricultural commodity markets as developing nations such as the 
CMLV3 group increase exports of rice and grains, and regional producers diversify to higher value added commodities. 
Protectionism versus market forces and the costs to governments of price support and food stockpiling.

=3 Environmental balance

Continued economic and population growth in the region. Urbanisation impacting land use and availability for food 
production, together with rural-urban migration reducing the agricultural workforce. Consolidation of small farms into 
larger agribusiness enterprises and the development of efficient supply chains and infrastructure. 

=3 Climate change

Changing temperatures and rainfall patterns causing increased seasonal variation, altered pest and disease regimes, 
and shifts in the location of food production centres. More frequent and severe natural disasters and extreme weather 
events. Modified ocean currents impacting fish stocks. Coastline changes impacting coastal fisheries and agricultural 
land.

6 Nutrition security

Access to safe, high quality and nutritious food that can be effectively utilised to support an active, healthy life. 
Persistent malnutrition coupled with increasing obesity. Food standards, certification and traceability. 

7 New technologies

New technological advances that improve yields and quality, reduce the need for external inputs and address issues 
of post-harvest loss and waste. Advances in biotechnology and genetically modified organism policy.  Increased 
public and private investment in agricultural research and development. Professionalising agriculture and developing it 
as a career path for young people.

8 Governance of food systems

Improved monitoring, policy making and planning capacity to address issues of corruption and policy disruption by 
regional and other actors. 

9 Price volatility

Market vulnerability to shocks and perturbations causing price spikes, particularly in rice, wheat, pulses, edible oils 
and protein (beef, pork, poultry and fish).

Note: ‘impact’ used in this ranking is relative. A driver considered to be of low impact in this study does not imply that it is 
unimportant, or that its impact is insignificant.

3Cambodia, Myanmar, Lao PDR and Vietnam
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Following this initial ranking, the drivers were then ranked on the basis of their certainty. Where the outcomes of a high impact 
driver could be projected with reasonable accuracy from existing data (for example demographic change), it was considered to be 
comparatively certain and therefore to fall within the remit of forecasting (Figure 2). Where the impact of a driver was considered to 
be high but the outcome was not easily predictable, the driver was classed as being uncertain and therefore falling into the scenario 
zone. Geopolitical stability and climate change emerged as the most highly impactful and uncertain drivers of food security in Asia in 
2035 and were used to develop a set of plausible scenarios for the future4.  
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Figure 2– Key drivers of food security in 2035 – Impact-Uncertainty Matrix

Geopolitical Stability & Climate Change 

Asia is characterised by a wide range of political traditions, development paths, cultures and ethnicities, as well as an inherently 
variable climate, so an initial step for creating the scenario stories was to identify appropriate parameters for geopolitical stability and 
climate change as they relate to Asia and food security. 

Broadly speaking Asia’s geopolitical landscape is shaped by a range of strategic tensions and historical legacies, including long-
standing territorial and maritime disputes and ongoing strategic rivalry. Despite significant growth and socio-economic development 
over the past few decades, Asia is experiencing growing inequalities and exclusion grounded in increasing extremes of wealth and 
poverty within and between nations. This creates vulnerabilities that could potentially undermine domestic political stability and 
exacerbate intra-regional tensions. 

Although urbanisation continues apace in Asia, 57 per cent of the region’s population live in rural areas. The livelihoods of 81 per cent 
of the total rural population are dependent on agriculture and therefore the natural resources that support food production. Asia’s 
already variable climate is compounded by high susceptibility to natural disasters and extreme weather events. Climate change 
is expected to increase this vulnerability by exposing the region to a range of new challenges arising from, for example, changing 
precipitation patterns, temperatures and sea levels. The possible impacts include, but are not limited to, changes in yields (crop and 
fishery), the relocation of production centres, and alterations to pest and disease regimes. Their impacts on food security will vary 
across the region – for example, while as a whole Asia is expected to experience a decline in crop productivity, especially in relation to 
rice production, South Asia is also particularly vulnerable to significant reductions in sorghum and wheat yields arising from warming 
temperatures and changes in rainfall patterns. The extent of potential climate change impacts in the region will depend critically on 
the type and extent of mitigation and adaptation methods that may be implemented. 

The Commission adopted an issues-based approach to develop the scenarios. It conceived of Asia’s geopolitical goal as achieving 
a harmonious level of cohesion and commitment from countries in the region to act in the interests of regional food system stability, 
sustainability and resilience, and to manage domestic and trans boundary issues relevant to food security as a shared responsibility 
and common concern. These trans boundary environmental issues might, if poorly managed, have the capacity to exacerbate 
geopolitical instability in the region. Some of these issues could include 

4 A note on New Technology - While in the majority of scenario studies the impacts of new technology are rated as highly uncertain, this driver proved difficult for Commissioners to place. 
Discussion focussed on disparities in how new technology is defined by and experienced between developed and developing countries in the region, where proven technologies that have 
been in operation for many years in countries such as Australia, South Korea and Japan might be considered ‘new’ to countries such as Myanmar and Cambodia. In this context the 
Commissioners were of the view that the impacts of new technology were comparatively certain, or could be reasonably accurately predicted. The Commissioners were also conscious that 
where new technological innovations do arise in the coming two decades there is likely to remain considerable variance in countries’ capacity to implement these advances, especially in the 
case of developing countries that have limited resources, scientific and technical capacity, and infrastructure capability. New technology was therefore, and perhaps quite unusually, placed 
as only moderately uncertain. In acknowledgement of the potential uncertainty usually associated with this driver however, Commissioners gave it special attention in the development of 
the scenario stories.
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•	 The management of trans boundary water resources, forests, and fisheries;
•	 Pollution and erosion of waterways and arable land;
•	 Biodiversity loss; and 
•	 Disease risks associated with the cross-border movement and trade of crops and live animals.

Addressing these issues includes the region’s capacity to foster stable governments that can:
•	 Effectively manage increasingly scarce domestic resources; and
•	 Participate as responsible partners towards developing a more stable and cooperative Asia. 

In practice, geopolitical stability might range between low and high across the region, and these parameters were used to frame this 
Driver in the scenario stories.

A low-to-high scale was also adopted for the climate change driver. When developing the narrative of its scenario stories, the 
Commission was guided by the parameters of the Representative Concentration Pathway scenarios (RCPs) developed in support 
of the Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC). Where relevant data was available the 
Commission based its low climate change scenario stories around changes predicted under the IPCC’s mitigation scenario RCP2.6. 
Climate change impacts envisaged in the high climate change scenarios were based on projections of the IPCC stabilisation scenario 
RCP6.0 (See Table 2). 

The Commission drew on the IPCC RCP scenarios to guide its thinking qualitatively about how projected changes in temperature, 
precipitation, sea level and ocean conditions could impact the region’s agriculture, fisheries and food systems. A storyboard of these 
scenarios is appended to this chapter. The Commission considered each scenario’s implications for policy creation and enactment, 
and then used these insights to inform the development of the final report and its recommendations.

5  PCC, 2013: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, 
T. F., D. Qin, G.-K. Plattner, M. Tignor, S. K. Allen, J. Boschung, A. Nauels, Y. Xia, V.Bex and P. M. Midgley (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, 
NY, USA. 
6 The global mean surface temperature change for the period 2016-2035 relative to 1986-2005 is similar for all four RCPs. The magnitude of projected climate change becomes substantially 
affected by choice of emissions scenario by the mid-21st century.
7 Measured in the upper 100 metres.

Table 2 - Projected change in key elements of the global climate system that impact food systems5 

Mean surface temperature 
change6 

0.3oC – 0.7oC [RCP2.6]
0.3oC – 0.7oC [RCP6.0]

Ocean temperature7 Ocean surface temperatures in tropical and sub-tropical parts of the region will warm under 
all RCP scenarios. An average increase of ~0.6oC is projected for RCP2.6.

Sea level rise 0.26m – 0.55m [RCP2.6]
0.33m – 0.63m [RCP6.0]

Precipitation change Under RCP2.6 an increase in precipitation is likely at higher latitudes in Asia by the mid-
21st century. At lower latitudes changes to precipitation are not expected to exceed natural 
variability. Precipitation is likely to be more extreme near the centres of tropical cyclones 
that make landfall in the region. It is very likely that there will be an increase in precipitation 
extremes related to monsoon activity in eastern, south-eastern and southern Asia; an 
increase in the mean and extreme precipitation is expected in the Indian summer monsoon.

Ocean acidification [pH] -0.06 to -0.07 [RCP2.6]
-0.20 to -0.21 [RCP6.0]

Cumulative CO2 
emissions

140 – 410 GtC [RCP2.6]
840 – 1250 GtC [RCP6.0]

The scenario study made it clear to the Commission that for Asia to cope with a diverse range of possible futures in 2035 there is a 
growing need to foster resilience and safeguard environmental balance within the regional food system. 

Resilience and Environmental Balance

Resilience is the practical approach at the systems level of markets, communities and ecosystems to absorb disturbances while retaining 
the same basic structure and ways of functioning, the capacity for self-organisation, and the capacity to adapt to stress and change. 

“Building resilience means helping people, communities, countries, and global institutions prevent, anticipate, prepare for, 
cope with, and recover from shocks and not only bounce back to where they were before the shocks occurred, but become 
even better-off” (Fan et.al.,2014).”
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In the context of a food system, shocks may be caused by economic shocks such as volatile food prices and financial crises; 
environmental shocks such as climate change and erratic weather patterns; natural disasters such as floods and earthquakes; 
and social and political shocks such as conflicts and violence.  Resilience building can integrate short term humanitarian aid to 
relieve immediate impacts of the shocks with longer term development to mitigate the shocks and build capacity to anticipate, 
adapt, prepare for the shocks. 

As was the case of the price spike in 2008, a negative market signal created issues that caused governments to take action 
that reinforced the negative signal. This is perhaps unsurprising given that in times of geopolitical stress it is challenging for 
governments to not become inwardly focused. In this situation the resilience of communities, particularly those engaged in 
food production, could be enhanced if they were able to understand how markets operate and correctly identify, interpret and 
respond to market signals. Alongside such stresses is the ability of the food production system to respond to weather and 
natural calamities. Given Asia’s recent history with natural disasters, it is reasonable to suggest that resilience primarily relates 
to the dimension of food production and the shocks caused to its supply system. The price crisis of 2008 is a case in point. The 
actions taken by national governments to restore the system, albeit, which were not consistent across the region and hence 
took longer to fully play out, created a bounce-back effect - the effects of which have been evidenced since. 

A resilient food system also requires environmental balance. The Commission views environmental balance as a long-term 
concern relating to how water, land and energy are used in the production system and the effects of their use over a sustained 
period of time. 

Farming systems across the globe have evolved in response to major social and economic changes as well as to the prevalence 
of food supply chains for modern food retail systems, such as supermarkets. Agricultural intensification has enabled food 
production to increase due to increases in productivity – an achievement based largely on the applications of science and 
technology. Advances in urban farming modes and agrotechnology are also critical, particularly for small urban city-states and 
net food-importing countries in Asia, such as Singapore (Teng & Escaler, 2010). However, the impact of food production on 
environment, the threat of climate change, and concerns related to the impacts of adaptation and mitigation measures on food 
systems have become real and pressing.

The demand for food will grow by virtue of population and income growth. For example, to support diet diversification the 
demand for grain as feedstock will increase. This increase in demand can only be met if productivity continues to increase. It is 
therefore important to understand the current state of natural resources and what the projected future state of these resources 
will look like. The underpinning premise here is that, in the long-term, total food production would depend on the availability of 
natural resources, which is dependent on the state and the quality of these natural resources, and also the innovation system 
that is created to sustain the food system.

In the context of food security, resilience and environmental balance are multi-faceted and interlinked (Figure 3). Resilience and 
environmental balance:

•	 Links into production efficiencies related to the sustainable use of land, water and energy resources for agriculture;
•	Relies on the adoption of changing agricultural practices/technology to address climate change and biodiversity issues; and
•	Relates to the distributional consequences of changes in agriculture-related policies such as governance of trade in 

agriculture and its effect on the livelihood of farm-dependent households.

By making resilience and environmental balance an integral 
part of a regional food security framework, the framework 
becomes more comprehensive in projecting coherent and 
coordinated policy options to address issues relating to food 
security. Chapters 3, 4 and 5 discuss production systems, 
trade and regional frameworks, and innovation systems in 
further detail.
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Scenario 1 – High geopolitical stability and high climate change

‘A little help from my friends’: This scenario is a story about how Asia is able to leverage cooperation between harmonious 
regional groupings to ensure food security in the face of ‘high’ levels of climate change. In this Asia, regional relationships 
are built on cooperation and comparative advantage, with enhanced diplomatic, business, education and research linkages 
engendering a culture of trust in the region.

Long-standing territorial disputes have been diplomatically resolved and development processes are largely complete, 
significantly reducing developmental disparities in the region. Climate change is experienced widely and variably across the 
region, manifesting in a range of social, ecological, and economic impacts and shocks. Rising sea levels, warmer temperatures 
and increased frequency and severity of extreme weather events severely impact food security along the entire food value chain. 
Agriculture and fishery production centres experience changes in yield, location or, in some instances, are lost completely. 
Biodiversity is heavily reduced and, in response to altered selection pressures, new bio-threats emerge that challenge food 
security, public health and trade. Infrastructure is affected and coastal communities and delta regions experience increased 
flooding, storm surges and salt water intrusion, adding to pressure on increasingly scarce surface and groundwater resources.

Nevertheless, the region is characterised by stable governments and equitable and inclusive societies that are resilient and 
therefore better equipped to safeguard food security in this challenging context. High levels of intergovernmental collaboration 
and cooperation create a more balanced regional approach to developing, adopting and applying new technologies across the 
agri-food value chain. Progress in policies to improve land and water use, address environmental balance issues, strengthen 
communities, implement climate adaptation and mitigation initiatives, and improve capacity-building enhance all aspects of 
food and nutrition security. Increased investments in infrastructure and food system innovations reduce food loss and waste 
to a fraction of 2015 levels. Price volatility in agricultural commodities is mitigated by high levels of geopolitical stability, a more 
open approach to trade, and economic regionalism. Enhanced information sharing and pooling across the region promotes 
evidence-based decision-making and transparent governance. These measures help governments avoid insularity in response 
to political disturbances, and ensure that food remains available, safe and economically accessible.

Scenario 2 – High geopolitical stability and little climate change

‘Harmony’: This scenario is the story of the best of all possible worlds for Asia. Against a backdrop of high levels of intraregional 
cooperation and stability (see Scenario 1 above), climate change effects in this version of Asia are comparatively low and more 
manageable in terms of impact. Some countries do still experience notable climate change effects however. For example, sea 
level rise continues to cause adverse effects on rice production in the Mekong Delta, disrupts broader agricultural production 
in other coastal areas, and displaces affected coastal communities. Wheat and sorghum yield in South Asia, particularly in 
India, is under threat from changes in precipitation, however the lower levels of climate change experienced by the region 
overall provide a greater resource base and enhanced capacity for governments to provide focused interventions where they 
are required. More resources are available to spend on enhancing food safety, quality, nutrition and environmental outcomes. 
The development and application of new technologies remains a priority and contributes to ongoing food security and climate 
mitigation.

Scenario 3 – Low geopolitical stability and little climate change

‘The great divide’: In this story, Asia is a region that is characterised by politically insular governments with an emphasis on 
policies that strengthen sovereignty and food self-sufficiency. These suboptimal policies lead to greater national and regional 
instability through market distortions and the diversion of government funds to costly and sometimes inefficient schemes 
that support domestic food production at the expense of other critical needs such as education, health and infrastructure. In 
developed and developing nations alike, domestic income inequalities deepen, especially for vulnerable groups such as remote 
rural populations, the urban poor, ethnic minorities, older people and women.

Historical intra-regional maritime and territorial disputes remain unresolved and new disputes have arisen. Examples include 
new disputes over shared water resources and the illegal trade of livestock, plants, low-quality fertilisers, seeds and pesticides 
across borders causing loss/damage to local production industries, the spread of disease, and environmental degradation. 
Regional disparities in funding for agricultural research and development mean that some countries have been able to implement 
technologies and innovations that allow them to experience far greater food and nutrition security than others. 

Countries might share research and technology advances with their trusted partners, but in the absence of a regional 
collaborative approach to information sharing and pooling, knowledge transfer, and capacity-building, domestic economic 
inequalities and developmental disparity between Asian nations widen. Governments are unstable, communities are vulnerable, 
price volatility increases and the region’s food system is far less stable. Climate change impacts, where they are experienced, 
are largely left to individual nations to deal with alone.

ANNEX-FOOD SECURITY IN ASIA 2035 
PLAUSIBLE SCENARIOS
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Scenario 4 – Low geopolitical stability and high climate change

‘Anarchy’: This is a story of an Asia that is not only geopolitically unstable, but that must also deal with the ravages of high levels 
of climate change. Food security in the region is characterised by disruptions of supply in the midst of short supply. Unstable 
and uncooperative governments engender increased income inequality, more poverty, greater food and nutrition insecurity, and 
higher levels of social unrest across the region. In some countries food riots occur as individual food insecurity increases. Other 
countries experience significant internal and international migration, particularly where food insecurity accompanies population 
displacement caused by climate change-induced increases in natural disasters, extreme weather events or rising sea levels. 
This places an additional burden on the resources of receiving communities. The relocation of agricultural production centres 
reduces food supply, and the changing climate increases pest and disease outbreaks, impacting food quality and safety, 
and challenging public health and quarantine capacities. Minimal progress is made to address environmental balance issues 
beyond the efforts that are needed to enhance local production capacity, and a collaborative approach to trans boundary 
environmental issues suffers in the face of national interest.

The impacts of climate change are exacerbated by a lack of control and collaboration within and between governments 
to manage, mitigate and adapt to a changing climate. Under these conditions, the resources available for mitigation and 
adaptation are greatly reduced as countries work in isolation to manage the impacts of climate change and food insecurity. 
Lack of collaboration and information-sharing hampers governments’ capacity to undertake evidence-based decision-making 
and consequently food system governance becomes increasingly opaque.
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2: FOOD SECURITY:
THE REALITY

Experience over the past 50 years has shown that secure food systems at the national level are not achieved simply through 
the domestic production of sufficient food to meet national needs. It is also critical to ensure that individuals are able to access 
good quality, safe and nutritious food, and to utilise it effectively for an active and healthy life. Underlying this deceptively 
simple statement are a myriad of complex issues relating to production, diversity of products, trade, climate and environment, 
health and welfare, technological developments, cooperation and collaboration. While many food security issues facing the 
global community are similar and arise from common drivers, how they play out differs substantially at the national, regional, 
sub-regional and local levels. The often-quoted critical challenge of feeding nine billion people in 2050 can overshadow the 
more important realisation that this challenge is not just about increasing numbers. Growing prosperity is equally important, 
particularly in relation to changes in demand, consumer expectations and the widening of inequalities in a broader context of 
critical environmental and climate pressures.    

To meet global food needs and demands in 2050 the world would need to increase food production – particularly cereals and 
meat – by approximately 65 per cent and 56 per cent respectively above current levels (Hanjra and Qureshi, 2010). Nearly 30 
per cent of the global increase in population by 2050 will be in Asia, and the region will experience a near-doubling of its share 
in world gross domestic product from 35 per cent in 2011 to more than 50 per cent in 2050. Asia will also account for 47 
per cent of the increase in global urban population during this period (The Economic Times, 2011). Food production systems 
across the region will face mounting competition for resources; existing arable land will increasingly need to support agricultural 
production for human, livestock and energy needs, and Asia’s finite natural resources of soil, water and land will continue to be 
susceptible to inefficient use and degradation. 

Added to these complexities are the region’s unique characteristics including:
•	 Its diverse range of political, social and cultural traditions;
•	 The importance of the rice market;
•	Asia’s significant population of smallholder farmers and 81 per cent share of the world’s population that is economically 

engaged in agriculture;
•	 The farmer/youth paradox8;
•	A highly variable climate; and 
•	 The region’s intrinsic susceptibility to natural disasters and extreme weather events. 

This chapter explores the current realities of food security in Asia and the issues that impact:
•	 The dimensions of availability (production, imports and reserves for a differentiated and changing food basket);
•	Access (physical and economic);
•	Utilisation (food absorption, public health and nutritional security following Teng and Escaler, 2014), and 
•	Stability (of food supply and prices).

The recommendations address measures that could enhance the development of resilient regional food systems while giving 
consideration to the countries’ need to follow the best development path for their circumstances.

Food Availability 

Availability refers to the supply of food, whether it is produced domestically or imported. Fundamentally availability is about food 
production capacity, which is influenced by a number of important factors (Economic Research Institute for ASEAN and East 
Asia (ERIA) including the state of agro-ecosystems, climate change, competition for land, and changing demographics that 
determine where and how farmers perform in response to market conditions.

While a detailed analysis of all the aspects of food availability is beyond the scope of this report, the following sections consider 
food availability and access issues, as they have arisen during the Commission’s consultations.

Farm size and production in Asia

There are approximately 570 million farms globally, 75 per cent of which are found in Asia. China and India account for 
approximately 35 per cent and 24 per cent of the global farm count respectively (Lowder, Skoet and Singh 2014). In Asia, the 
average farm size is one to two hectares; In India and China respectively 81 and 95 per cent of farms  have land holdings of less 
than two hectares. To ensure these smallholder farms remain sustainable in the long term, it is important that more effective 
mechanisation or technological advancement and even land consolidation efforts are put to use to improve productivity. These 
issues are further discussed in Chapter 3.  

8  Asia has the highest levels of rural youth as a percentage of the population, and agriculture is a leading employer of young people in the region. However most countries Asia are 
characterised by an ageing farming population, with average farmer ages in China, Australia, the Philippines and Japan recorded at 55, 53, 57 and 66 years of age respectively.
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Food loss and wastage

Addressing the issue of food losses is another critical element in ensuring the availability of affordable food. Food losses are 
defined as the decrease in food available for consumption resulting from constraints and limitations during production, post-
harvest or processing activities. Approximately one-third of the edible parts of food produced for human consumption are lost 
or wasted, totalling 1.3 billion tonnes and costing producers an estimated $1 trillion per year (Gustavsson et al., 2011). In South 
and South East Asia an estimated loss of food of approximately 115kg per capita occurs during pre-consumption food supply 
chain activities. The figure is higher for Asia’s industrialised nations, where approximately 160kg of food per capita is lost prior 
to consumption. 

In developing economies, food losses tend to be a consequence of poor transport systems, inadequate storage facilities 
and improper packaging (FAO, 2012). This results in the direct physical loss of food during supply chain activities, or losses 
through the action of pests and weather causing spoilage. Consequently, in Asia losses are incurred in the early stages of the 
food supply chain (harvest and post-harvest phases) as the majority of smallholders are prone to infrastructure constraints 
that reinforce loss of food (Teng and Trethewie, 2012; Escaler and Teng, 2011; FAO, 2012). Addressing these issues has the 
potential to make a significant quantity of additional food available to the region. For example, rice production in Association 
of Southeast Asian Nations (ASEAN) countries experiences post-harvest losses of between 10 and 15 per cent. Halving these 
losses could release an additional 4.3 million tonnes of rice for consumption, which could help meet demand in countries like 
Indonesia, Malaysia, the Philippines, Thailand and Vietnam (Alavi et al., 2012).  Some countries in the region are attempting 
to address such shortcomings. In Vietnam post-harvest losses range between 13 per cent and 15 per cent, due mostly 
to infrastructure and logistical challenges. Vietnam has set a food loss target of eight per cent, which it aims to achieve by 
creating appropriate storage options balanced between small-scale on-farm storage and larger-scale warehouse storage. 
Addressing production-based limitations that give rise to food losses will benefit from sustained research, development, and 
further advancements in infrastructure and technologies, as well as investment in value adding along the food chain. 

Consumer-based food waste is of growing concern, although levels in Asia generally remain below those of most other 
regions and below levels experienced in mid- and high-income countries where the problem is prolific. Research shows that 
European and North American consumers waste approximately 95 to 115 kilograms of food per year (Gustavsson et al., 2011). 
Industrialised parts of Asia are food wastage ‘hot spots’ for cereals, fruit and vegetables where consumer-based waste levels 
in these countries are approximately 80kg per capita (FAO, 2013). In South and South East Asia wastage levels of cereals, fruit 
and vegetables is much lower at 15kg per capita per year (FAO, 2013). Meat wastage volumes are comparatively low for all 
regions, but are still of concern given the high environmental impact of meat production. 

Thus, in the context of food availability diminishing food losses and managing food wastage are simple yet efficient means of 
easing the strain on food supplies.

Access to Food 

While food availability is a necessary precondition for food security, it is not sufficient on its own to ensure food security at 
the household level. Consumers, particularly those in vulnerable households, must be able to physically and economically 
access available food supplies in order to become food secure, either through their own production activities or through the 
marketplace. Factors that impact physical access to food include war and conflict, poor infrastructure, inadequate logistics 
for food distribution, and market imperfections (Teng and Escaler, 2014).These factors give rise to inadequate, inefficient or 
disrupted supply chains, greater food loss, and uncertainty of prices and supply.

Economic access to food – or the ability of a household to buy the food it requires – is a concern both for developed and 
developing countries. It “weighs in more heavily in urban settings, where poorer consumers might spend a significant proportion 
of their household budget on food” (ERIA.org). Influencing factors include income security, policies such as government 
subsidies, price control, taxes and tariffs, and market prices. The presence of infrastructure bottlenecks, particularly those 
relating to logistics and transportation, may impact economic as well as physical access to food by reducing the efficient 
functioning of bridges and ports and has been shown to raise food prices for ASEAN consumers by as much as 25 per cent 
(Alavi et al., 2012).
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Box 2.1: Access in India’s food security challenges

India’s food security challenge relates primarily to the issue of people’s access to adequate food. It is largely a product of 
weak governance systems, policy imposed distortions in the food economy and inadequate growth in purchasing power 
for a large segment of the population. For example, the minimum support price offered by the government to farmers for 
a few selected crops impacts the commodity price signals in the marketplace often creating distortions, which influences 
farmers’ production decisions. Farmers are also being encouraged to produce crops that might not be appropriate for 
their land but appear attractive because of the public procurement backed by minimum support prices and government 
subsidies on utilities, including electricity as well as water for supporting irrigation.  Moreover, these crops have gradually 
substituted the cultivation of traditional and more nutritious food staple thus also contributing to nutritional insecurity 
among a large part of the population. 

The efforts to support food access and consumption through India’s public distribution system and food subsidy for 
the consumers have been undermined by leakages, misappropriation and corruption. This combined fiscal impact of 
leakage and subsidies is known to have cost the government significantly and more importantly crowded out the public 
investment in agriculture. At the same time, the Food Corporation of India, which is responsible for the procurement, 
storage and distribution of grain, has a very high cost structure and is mismanaged, with significant amounts of 
food stocks be wasted and allowed to deteriorate. Public and private sector investment in agriculture infrastructure, 
technologies, and research and farm-farmer capability have not kept pace with the needs of sustainable agricultural 
transformation of the economy.

Food Utilisation and Nutritional Security

Utilisation is commonly understood as the ability of an individual to consume available, accessible and safe food in support 
of an adequate and nutritious diet. Utilisation is typically reflected in an individual’s nutritional status and can be influenced by 
factors such as:

•	 The quantity and quality of food;
•	 Food preparation;
•	 Food storage;
•	 Food safety (also linking biosecurity issues); and
•	 The health status of individuals (a complex measure including public health aspects such as maternal and child nutrition 

and health, access to clean freshwater, and sanitation). 

As Asian communities move progressively towards more sustainable and equitable economic growth, there has been a 
growing realisation that food utilisation is increasingly intertwined with the need to improve nutrition.  Of the world’s population 
11.3 per cent are estimated to be malnourished, with approximately 99 million children being underweight. The Asia region 
is expected to retain the highest overall levels of malnutrition in 2050 (approximately 50 million children (Conforti, P. (2011)). 
More than 32 per cent of Vietnam’s children are malnourished and underweight. South Asia has the third highest prevalence of 
stunted children under the age of five at 36 per cent, after Eastern Africa (41 per cent), and Oceania (38 per cent) (WHO, 2013). 
The overarching issue of the region’s nutritional security thus continues to be a challenge, with a number of constraints often 
at play. For example, nutrition policies do not adequately address the root causes of malnutrition, including the lack of effective 
health services and adequate maternal and infant care. Limited financial resources and national capacity (such as community 
health workers and nurses) are also key constraints. 

Developmental disparities also contribute to ongoing utilisation and nutritional security deficits. In developed countries, 60 per 
cent of dietary protein comes from animal products, compared to just 22 per cent in developing countries. Despite meat and 
egg production in developing countries rising by 127 per cent and 331 per cent respectively over the past 20 years, most 
people in developing countries cannot afford adequate animal protein; per capita consumption of meat in the region is only 
17.7 kilograms per year, compared to 81.6 kilograms per year in developed countries (Alexandratos, N., & Bruinsma, J. (2012), 
FAO.org). This is a stark example of the interconnected nature of food security, where lack of economic access to protein 
precludes the consumption of a balanced, nutritious diet, even if food security is ‘achieved’ via the consumption of adequate 
calories in the form of a staple food such as rice.
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A further complexity of the food and nutrition security problem is the double burden imposed by malnutrition on one hand and 
obesity, particularly in children, on the other. In 2014, 41 per cent of the world’s overweight and obese children lived in Asia 
(Fan, 2014). In Indonesia, for example, the prevalence of under nutrition significantly declined from 20 per cent in 1999 2001 to 
9.1 per cent in 2011-13 while the proportion of overweight and obese individuals was on the rise, estimated at 20.8 per cent 
in 2013.Whilst the underlying causal factors giving rise to obesity are many, complex and in some instances, hotly contested, 
the link between obesity and food security is acknowledged and a growing concern. In many instances obesity results from 
easier access to processed foods high in salt, sugar and fats. However elsewhere, particularly in remote or rural areas that lack 
adequate food production capacity to meet individual needs, processed foods may be all that is available due to infrastructure 
and logistical constraints impeding the availability of fresh, nutritious food, or significantly inflating costs for fresh foods that then 
preclude economic access to a nutritious diet. 

Food Safety and Biosecurity 

As the distance between consumers and the location of food production increases, there is a greater need to ensure food 
freshness and safety as it is transported over longer distances. Activities along the supply chain, such as processing, packaging, 
marketing and distribution, therefore form important elements of the utilisation of food and nutritional security. Food safety 
concerns were recurrent in the Commission’s consultations and continue to gain prominence at all levels in society and across 
all sectors. These concerns, which include chemical residues, microbial threats and food supply chain scandals, have resulted 
in increasing apprehension by consumers. Other major concerns relate to farming in areas where industrial pollution is high, 
the use of grey water (domestic wastewater excluding sewage) is widespread, or the management of livestock waste is poor. 
As a result, biological and chemical hazards are widespread in many regional food systems, and are transferred to the food 
emerging from them. In China, trading centres in Hunan came to a standstill when cadmium was found in rice, a legacy of 
cultivation in polluted soils. In a separate incident, thousands of dead pigs were reportedly dumped in rivers and reservoirs 
near Shanghai, further undermining trust in the safety and wholesomeness of pork. In Vietnam, 97 per cent of pork is sold in 
traditional wet markets where there is no mechanism for tracing the meat’s origin. Even in Malaysia, where incomes are higher 
and supermarkets are commonplace, traditional wet markets remain the preferred place for buying fresh meat, with similar 
traceability issues.

While globalisation has brought benefits to the food system, including  the potential for safer food to be available to markets, 
the trade and marketisation of food commodities has increased the movement of products and associated biosecurity threats, 
highlighting the need for improved biosecurity measures and quality control systems. The role of biosecurity in food and 
agriculture has been recognised for some time. It is defined by the FAO (2003) in the following terms: 

Biosecurity covers the introduction of plant and animal pests and diseases (including zoonoses), the introduction and 
release of genetically modified organisms (GMOs) and their products, and the introduction and management of invasive 
alien species and genotypes. As a holistic concept biosecurity addresses the sustainability of agriculture (including 
productivity and profitability), food safety, and the protection of the environment; it is thus a key element of food security 
and has a number of benefits, particularly in relation to trade.  

Biosecurity concerns encompass the entire food value chain ‘from the farm to the fork.’ Rising demand for the riskiest foods 
such as meat and vegetables from less safe sources is increasing biosecurity risks. The rapid intensification of agriculture to 
meet these demands has, with few exceptions, been accompanied by lagging food governance systems. The emergence 
of new avian influenza viruses has revealed the generally low levels of biosecurity on farms and in live bird markets, as well 
as the unsanitary conditions in the slaughter, processing, and retail facilities in South Asia and South-East Asia. These are 
also a threat for many other more common microbial and parasitic food safety risks. Marked both by a high absolute burden 
of foodborne disease and a high level of concern, these places are in what the International Food Policy Research Institute 
(IFPRI) terms foodborne disease “hot spots”. To reduce the risks from avian influenza viruses, Hong Kong has significantly 
increased processed poultry meat consumption, limited its reliance on live bird imports and implemented safe supply chains. 
In mainland China, human deaths from H7N9 influenza, mainly in live bird markets, are resulting in a progressive shift away 
from live marketing.

Wildlife farms also pose particular problems. Vietnam has between 5,000 and 6,000 farms that produce a variety of wildlife 
species, such as civet, for human consumption. These farms do not adopt the same regulatory framework as conventional 
livestock production systems and consequently have major implications for food safety and disease control. Consumption of 
wildlife has also resulted in large and unsustainable biodiversity loss, which in turn has limited the inherent capacity of natural 
systems to regulate the spread of pests and diseases. 
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Across Asia, as is the case in other regions, there are significant differences between the ways in which countries manage 
biosecurity issues. Terms and concepts are often defined and understood differently between sectors, organisations and 
groups. This situation can become compounded by the diversity of languages and dialects in the Asia region. Despite the 
fact that pest and disease problems for animals and plants demonstrate significant epidemiological and economic similarities, 
similar prevention and control systems and similar drivers of risk, such as trade and transport a harmonised approach is yet 
to be put in place. Plant and animal biosecurity issues are typically managed by national governments on a sector-by-sector 
basis. Government bodies tend to manage discrete elements such as food safety laws, animal and plant quarantine laws and 
procedures, and pesticide regulations across separate departments and regulatory bodies. 

Nutrition Security

Responses to the issues effecting nutrition security also vary, in keeping with the circumstances of individual countries. 
Innovative approaches to food production – such as science based methods using low external inputs – minimise the use of 
harmful agents and help to preserve soil fertility, quality management systems, new technologies, improved genetics, minimum 
tillage and integrated pest management (Pender 2008). Diverse diets also have a beneficial impact on nutrition security. Plant-
based diets, particularly in low-income economies, often fail to meet the required nutrient content without adding animal-
source food (Acharya et al., 2014).  Fish, considered an important food source in Asia, is a rich source of essential protein, lipid 
and micronutrients, which minimise the risk of malnutrition and disease (HLPE 2014). 

Given these dynamic pressures, it is timely to move beyond the question of whether there is access to enough food and to 
ask instead whether people have access to sufficient quantities of quality food. Across the region, soaring prices of staple 
food have forced the most vulnerable to lower the quantity and quality of their food, as well as to cut down on other equally 
important non-food expenditures such as health and education. This has long-term repercussions for physical and mental 
development, particularly among the young. It is therefore important to develop national and regional approaches that  help 
the most disadvantaged and vulnerable populations gain access to nutritious food. This will not only improve individual health 
and opportunity, but will also increase broader social and economic gains by reducing productivity losses and direct healthcare 
costs. IFPRI’s latest data for the malnutrition status of the ASEAN+6 grouping shows that in Indonesia an investment of US$1 
to reduce stunting is estimated to return approximately US$48 per person (IFPRI.org). 

The Asia-Pacific Economic Cooperation’s (APEC) Agricultural Technical Working Group, has been charged with strengthening 
food safety standards and responding to food security challenges. Promoting regional cooperation on food security should 
therefore also mean more cooperative policies towards better nutrition, including efforts to improve the dietary quality and overall 
nutritional security of communities in the region. Alongside this effort, “agricultural sustainability, supply chain infrastructure, 
product innovation for nutrition and promoting healthier eating and lifestyle choices” (Cheam and Tang, 2015) are needed. 

To achieve nutritional security it is also necessary to mainstream “nutrition-sensitive agriculture and rural development” (IFAD, 
2015).  This approach emphasises the nutrition problems and potential interventions across every segment of the value 
chains.  For example, within this approach  agriculture  should focus on the development or production of commodities that 
are nutrient rich.  This also requires the development of storage and processing equipment that can enrich or preserve the 
products’ nutrient content.  These efforts must be complemented with education and information awareness for consumers, 
as well as appropriate packaging and labelling. In broader context, “agriculture-nutrition-health linkages” should be followed 
as a development paradigm.  This approach requires interlinkages of development framework between agriculture, health, and 
related sectors.

RECOMMENDATION 2.1
Enhance efforts at improving food safety through the harmonisation of food standards across Asia.  These standards could 
be created and implemented across the value chain of activities. This effort can be best realised through coordination 
among regional bodies such as APEC, ASEAN and others.

Stability and Risk Management for Food Security

Stability underpins all aspects of food security and effective food supply chains by enabling ongoing access to sufficient and 
nutritious food at all times despite sudden shocks (for example economic or climatic crisis) and cyclical events (for example 
seasonal food insecurity) (FAO, 2006). Stability in food prices and supply ensure food is available, accessible and can be 
utilised effectively. Ensuring stability has long been a central concern for national governments but more recently, following the 
food price spikes of 2008, 2010 and 2012, has become a concern for global multilateral institutions involved with food and 
agriculture (Caballero Anthony et al., 2015).
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Risks and uncertainty are inherent in food supply chains and arise from different sources (Table 1). These risks can affect the 
reliability, costs and efficiency of production, processing and marketing activities (Jaffee et al., 2010).  Supply chain risks that 
are neither avoided nor mitigated have the potential to destabilise a country’s food security.

Politics of Food Security

Food security is inextricably linked to political and market dynamics, which together have a direct impact on the production, 
consumption, utilisation, price, accessibility and availability of food. On the one hand, markets remain the main mechanism 
through which most people access and procure food. On the other hand, governments and politics  continue to play a key 
role in formulating policies to motivate food production, food trade, management of stocks, effective allocation of land and 
resources; and to provide necessary inputs, extension services, infrastructures, and research and development investments 
for the future. This complements governments’ role in tackling poverty, unemployment and malnutrition, and in enforcing 
interventions such as price stabilisation, insurance, trade protection, and measures to improve value chains when necessary 
(Ha-Joon Chang, 2012).     

The stability of national and regional political systems  influence food security, for example by guaranteeing food supplies at 
affordable prices (through domestic production or trade), as well as by ensuring adequate food governance that promotes 
safety, quality and standards. For example, ongoing tensions between India and Pakistan frustrate efforts to create a meaningful 
sub-regional framework within the South Asian Association for Regional Cooperation (SAARC) grouping. The “food riots” 
around the world following the food price crisis of 2008 serve as a reminder that such realities are not just confined to history 
books. It has been argued that food, or lack of access to it, was an important spark in what is now dubbed the “Arab Spring” 
(Economist, 17 Mar 2012). State and political systems are therefore still central to food security. 

Table 3: Categories of major uncertainties and risks facing agricultural supply chains*

Type of Uncertainty Examples

Weather-related Periodic deficit and/or excess rainfall or temperature, hail storms, strong winds

Natural disasters 
(including extreme 
weather events)

Major floods and droughts, hurricanes, cyclones, typhoons, earthquakes, volcanic activity

Biology and 
environmental 

Crop and livestock pests and diseases, contamination related to poor sanitation, human 
contamination and illnesses, contamination affecting food safety, contamination and 
degradation of natural resources and environment, contamination and degradation of 
production and processing 

Type of Uncertainty Examples

Market-related risks

Changes in supply and/or demand that impact domestic and/or international prices of inputs 
and/or outputs, changes in market demands for quantity and/or quality attributes, changes 
in food safety requirements, changes in market demands for timing of product delivery, 
changes in enterprise/supply chain reputation and dependability. 

Logistical and 
infrastructural risks

Changes in transport, communication, energy costs, degraded and/or undependable 
transport, communication, energy infrastructure, physical destruction, conflicts, labour 
disputes affecting transport, communications, energy infrastructure and services.

Management and 
operational risks

Poor management decisions in asset allocation and livelihood/enterprise selection, poor 
decision making in use of inputs, poor quality control, forecast and planning errors, 
breakdowns in farm or firm equipment, unwillingness to change product, process, markets, 
inability to adapt to changes in cash and labour flows, etc.

Policy and institutional 
risks

Changing and/or uncertain monetary, fiscal, tax, financial (credit, savings, insurance), 
regulatory and legal, trade and market, land and tenure system policies; governance related 
uncertainty (e.g. corruption), weak institutional capacity to implement regulatory mandates. 

Political risks

Security-related risks and uncertainty (e.g. threats to property and/or life) associated with 
politico-social instability within a country or in neighbouring countries. Interruption of trade 
due to disputes with other countries. Nationalisation/confiscation of assets, especially for 
foreign investors. 

*Adapted from Jaffe, Siegel and Andrews, ‘Rapid Agricultural Supply Chain Risk Assessment: A Conceptual Framework’, p. 10
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In 2013 the Indian government legislated In 2013 the Indian government legislated food security guaranteeing every Indian 
citizen a “right to food”. While welcomed by many, ensuring the success of such laws means that India could be required to pay 
out more than US$20 billion per year in subsidies, and might be in violation of India’s legal obligations under the World Trade 
Organisation. Those realities have led India’s new government to reconsider the initiative, and to instead look to more efficient 
social safety nets to ensure food security (Joshi, 2015).
 
In Indonesia the Ministry of Agriculture’s (2014) strategic goal for agricultural development includes self-sufficiency in rice, 
maize, and soybean, and increased production of beef and sugar. Specific policies to achieve self-sufficiency in rice include:

•	development and rehabilitation of irrigation infrastructures;
•	dissemination of new production technologies;
•	 facilitation of the availability of production inputs (seed, fertiliser, chemicals);
•	provision of subsidies on fertiliser, seed, and mechanical equipment;
•	procurement of limited quantities of paddy at the reference price; and
•	 support to extension services around the country.

These types of food self-sufficiency approaches focus on the domestic production of food and minimise dependence on trade 
(Konandreas, 2000).  In extreme cases, this means no imports at all of designated food items. Self-sufficiency policies can be 
considered to be redistributive towards farmers (who are typically rural poor) at the expense of urban communities (both poor 
and rich). These policies can be couched as trying to strike a balance between the interests of rural and urban constituencies.

Another approach is food self-reliance that, whilst not discounting domestic production, relies on international trade as an 
instrument to supplement domestic food sources.  The Philippines is one country that has adopted such a policy. It varies 
its rice imports to address local excess demand and stabilise domestic prices. At the same time it has expressed the goal of 
becoming self-sufficient in rice due to its political importance as a barometer of government performance. To achieve this it has 
re-directed resources to research and development efforts and direct farm-level interventions.

Similar to realising benefits in production matters, regional frameworks also provide a vehicle to integrate the region’s plant, 
animal, environmental and agricultural biosecurity and create an integrated, scientific, systems-based proactive approach to 
biosecurity issues. A regional approach can enable the comparison of threats across sectors and draw on a shared toolbox 
of best practices for measuring risk and evaluating the costs and benefits of prevention, eradication and control.  It is timely to 
consider shifting away from sector-based approaches to biosecurity issues, and towards more of a multi-sectoral collaboration, 
as well as from a national to an international approach. Waage and Mumford (2008) provide some helpful suggestions to 
increase international cooperation, including: 

•	 identifying key pathways for threat introduction and directing international attention to these;
•	 improving international warning networks;
•	 introducing international eradication programmes for animal diseases;
•	building biosecurity into all aspects of international cooperation; and
•	 harmonising standards between nations and regions.

A first and helpful step towards this regional approach would be to evaluate whether, given the region’s developmental diversity 
and the differences in the scientific and technical capacity of each nation, this harmonisation could be achieved via common 
tools and procedures alone, or whether it requires governments to integrate the different bodies responsible for biosecurity 
(plant, animal, agriculture and environment), as has been done in Australia and New Zealand under the One Biosecurity 
approach. 

A more regional approach to biosecurity could also be a key enabler for fostering resilient food systems. The reality of 
increasingly interconnected global food trade and transport systems brings an increased likelihood of more pests and diseases 
being transported to a greater range of countries (and areas within countries). Regional fora could provide opportunities to 
collaboratively consider how to best manage this problem in a way that improves the resilience of food systems and the 
environment in the face of increasing biosecurity risks. 
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RECOMMENDATION 2.2
Build regional capacity for the identification and management of biosecurity threats consequently creating a uniform 
approach and consistent standards to be adopted. 

Environment and Climate Change

Asia is one of the most climate related disaster-prone regions in the world (Escaler and Teng, 2010).  Floods are a normal 
occurrence for the people of South Asia, where some of the worst monsoon flooding in recent memory affected more than 
50 million people in India, Bangladesh, Pakistan and Nepal. The floods destroyed croplands, livestock and property and 
raised fears of new health crises in this densely populated region. Despite its propensity for flooding, South Asia is reaching 
alarming levels of water scarcity and the situation is likely to worsen as a result of climate change. South Asia’s 95 per cent 
share of total water consumption for agriculture (compared to the world average of 70 per cent) presents a critical situation. 
Although, countries such as India are working towards innovative solutions that will help reduce agricultural water consumption. 
Vadodara District in the state of Gujarat is installing solar panels atop irrigation canals in an effort to reduce evaporative water 
loss and increase land use efficiency, whilst generating clean energy. The 10 MW plant on the outskirts of Vadodara city began 
generating power in November 2014 and is built across 3.6 km of irrigation canal, with 33,800 solar panels mounted on steel 
scaffolding. The Gujarat government estimates the plant will save 90 million litres of water from evaporative loss per year.

The quest for higher agricultural productivity has resulted in a heavy environmental footprint through higher use of chemicals 
and fertilisers, which has affected water resources. There has also been frequent conflict between increasing agricultural 
production and environmental protection policies and programmes. Agriculture and aquaculture expansion have also been a 
major contributor to deforestation and biodiversity loss. The intensification of food production systems to achieve food security 
has also contributed to:

•	 the excessive use of chemicals;
•	pollution and soil fertility problems;
•	 conversion of forestland;
•	 carbon and nutrient losses;
•	 impacts on biodiversity; and
•	declining water quality.

The challenges are more pressing for areas of sub-optimal land such as rain-fed dry land, and swampland.  These types of 
ecologies are prone to natural shocks, including drought, waterlogging, landslides and the impacts of climate change.  

Regional cooperation to improve adaptive capacity, especially among vulnerable groups of people, would help to build national 
and regional resilience. Adaptation strategies would help reduce the effects of projected climate changes on food security in 
the region. Most countries in ASEAN however, are yet to produce coherent climate change strategies. 

There are some exceptions.  Vietnam has introduced a Restructuring of Rice Programme – to 2030 – taking into account 
climate change and its likely impact on the Mekong Delta, and food, nutritional and energy security issues. The key tenets of 
this programme include:

•	 the need to increase contract farming with private enterprise linking farmers to financing options;
•	 the introduction of new seeds and measures to improve soil quality (particularly salinity intrusion) to shift production to 

higher quality varieties of rice;
•	decreasing the use of fertiliser, pesticide and water;
•	 fostering behavioural change in farmers; and
•	 strengthening capacities of rice organisations.

Similarly, China has introduced a strategy of ‘transforming production and adjusting agriculture structures’, which is the 
country’s most significant reform in food production and security since 1978. This strategy includes recognising the importance 
of environmental and resource depletion in China. It also aims to professionalise agriculture through increases in land-holding 
size, mechanisation and land reform, and the adoption of various new technologies.

A key step in addressing climate change impact is to encourage regional cooperation in mainstreaming climate adaptation 
at national and regional levels.  By encouraging the region’s governments to mainstream climate adaptation, ASEAN and the 
other regional frameworks would be able to address the needs of vulnerable communities through the provision of adequate 
knowledge and technology. Regional programmes targeted at improving developing countries’ access to climate-smart 
technologies would help them mitigate the impact of climate change.  
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Efforts are also being directed towards implementing sustainable agricultural intensification processes or systems, by which 
yields could be increased without adverse environmental impact or the cultivation of more land. Successful development and 
implementation of these approaches would require technology, policy, and institutions that are collectively geared towards 
building sustainable and resilient food production systems.

ASEAN, APEC and SAARC have been working towards a variety of mechanisms and approaches that address climate change 
and food security. APEC has made a range of declarations and statements to this effect. The 2014 Xiamen Declaration identified 
key areas of collaboration, which included the role of the ocean on food-security and food trade. An ASEAN Joint Statement 
on Climate Change was also released in 2014, which encouraged ASEAN member states to, among other things, develop 
an ASEAN Climate Change Initiative and promote and facilitate information exchange and knowledge development activities 
relating to scientific research and development, technology transfer, and adoption of best practices relating to adaptation and 
mitigation measures.

RECOMMENDATION 2.3
Mainstream climate adaptation strategies, particularly those that relate to enhancing food security.  These adaptation 
strategies should be effectively coordinated across the various regional bodies through information dissemination, 
knowledge capitalisation and technology transfer approaches.
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Population - present 1,267,401,849

Population - est. 2035 1,525,369,000

Gini Index 33.6 

Human Development Index 0.586 

Public investment in agricultural R&D 
(million 2005 PPP dollars)

2121

Prevalence of under 
nutrition (% of population)

15% 

Prevalence of over nutrition 
(% of population over 15)

1.9% 

Ranking on Global Hunger 
Index 
(2014 ranking)

55

Number of farms 137,757,000 

Average farm size (ha) 1.3

Biocapacity deficit/reserve 
(gha per capita)

0.5 (deficit)

India has a GDP of $2,066,902,397,333.3 and, with a population of 
1,267,401,849, in 2014 had a GDP per capita of $1,630.80 (US Dollars, official 
single year exchange rate for 2014).  Agriculture makes a significant contribution 
of 17% to its overall total GDP. Its agriculture production is diverse, with major 
products including: rice; wheat; oilseed; cotton; jute; tea; sugarcane; lentils; 
onions; potatoes; dairy products; sheep; goats; poultry and fish. Over the last 
seven decades, Between 1951 and 2014, India multiplied its wheat production 
by almost 15 times (from 6.5 mt to 96 mt), rice by 5 times (from 20.6 mt to 
106.5 mt), maize by more than 14 times, milk by 8  times, fish by 12 times and 
potatoes by 26 times. It is today the largest producer of milk and the second 
largest producer of fruits and vegetables, rice, wheat and sugar in the world. 
More importantly, it is now a net exporter of food, the largest exporter of rice in 
the world and the second largest of beef (buffalo). This dramatic change in agri-
fortunes was a result of a combination of public policies involving the introduction 
of a bio-chemical technology package backed by public extension services, 
and a supportive agricultural (pricing) policy involving use of subsidised inputs, 
implementation of minimum support prices, public procurement of cereals and 
some other food items, and substantial buffer-stocking operations.

Overview

Brief country overview

1,267,401,849
Population

US$
1,630.80	

GDP per  capita of

COUNTRY BRIEFS:
EXPLORING FOOD SECURITY IN INDIA



29FOOD SECURITY, TRADE AND PARTNERSHIPS:
TOWARDS RESILIENT REGIONAL FOOD SYSTEMS IN ASIA

•	 Today India is a food secure nation; yet household level food security remains a serious 
challenge. Over 40 per cent of its population under 5 suffers from malnutrition, and 
micronutrient deficiency, including anaemia, and protein deficiency is widespread among 
its adult population. Around 25 per cent of India’s population is living below the most basic 
food (energy-adequacy) poverty line. National self-sufficiency and improved food availability 
has not translated into nutritional security for all people across the country. Indeed, the 
challenge of improving economic access to adequate food remains a serious one. 

•	As India launches and consolidates the second green revolution in the eastern region of 
the country, it needs to review and restructure the agriculture and food security policy on 
multiple fronts. Subsidies to support food production and consumption are crowding out 
public investments in irrigations, farm extension services, marketing and food processing 
infrastructure.

•	Agriculture remains the least reformed sector of the economy, thus preventing significant 
efficiency gains from open agriculture markets to contribute to food security in the country. 
Above all there is a need to improve labour productivity in agriculture by shifting the excess 
labour from the sector to non-farm activities to improve economic access to adequate food 
at the individual level.

•	 Indiscriminate use of certain input subsidies is a major factor in giving rise to environmental 
problems of land degradation, water scarcity and soil contamination, resulting in stagnation 
of yields and adverse implications for long-term food security.

•	A country that can ill-afford wastage, as per some estimates, has about 30 per cent  post- 
harvest loss. Food subsidies for consumers suffer from significant leakages, mis-targeting 
and diversion, making the country’s public distribution system and its buffer stocking 
operations a major drain on scarce public resources.

•	 The Public Distribution System currently only covers a small range of crops. Procuring a 
broader range of crops could allow better supply response for crops like pulses (lentils) and 
oil seeds, which provide the principal source of proteins and fats for a majority of households, 
promote agricultural diversification in areas of dry-land farming and nutritional security.

•	Although the Public Distribution System based on public procurement and buffer-stocking 
has contributed to India’s food security and is needed to address the nutritional security 
needs of the people in the medium-term, there is a significant scope to improve its efficiency 
by cutting down leakages, corruption and food wastage by rapidly deploying the biometric 
identity platform (AADHAR) to manage its targeting, distribution and stocking operations. 

•	 The agricultural pricing policies that evolved in the mid-1960s and 1970s to create food 
surplus in the country need to be reviewed and perhaps restructured in order to address the 
current realities of India’s food economy, such as by supporting production and consumption 
of  nutrient rich crops and encouraging diversification into non-cereal foods.

•	Shifting perceptions and policies in favour of exporting food could potentially increase 
agricultural efficiencies and food security. The system should be more market-driven.

•	Greater utilisation of post-harvest technology provides an opportunity for India to reduce 
post-harvest waste due to infrastructure deficits regarding transport, storage etc.

Food security challenges

Opportunities in relation to food security
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•	 India should pursue opportunities regarding product delivery and research extension. 
Agricultural R&D often reaches the product development stage but lacks large-scale 
delivery of these products to farmers.

•	Policy induced environmental concerns need to be addressed and a sustainable use 
of land and water resources for agricultural production encouraged.

•	Whilst India has the largest dairy industry in the world, productivity is low. There are 
opportunities for collaboration in the dairy sector that could help to transfer Australian 
dairy knowledge and technical expertise and increase capacity in the Indian dairy 
industry.

•	 India’s research to support productivity improvements in dry-land farming crops could 
benefit from Australian agriculture research capacity and farm practices.

•	Australia could evolve as a major source of lentils/pulses (which typically are not water 
intensive crops) that form an important part of Indian diets and where India continues 
to depend on imports to bridge the gap in  domestic production and demand.

•	 There is scope to develop farmer exchange programs where Indian farmers can visit 
overseas farms for study tours and training, which could include visits to Australian 
farms.

Possibilities for enhanced relations with Australia 
and Western Australia 
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Population - present 1,364,270,000

Population - est. 2035 1,407,087,000

Gini Index 37

Human Development Index 0.719

Public investment in agricultural R&D 
(million 2005 PPP dollars)

4048

Prevalence of under 
nutrition (% of population)

11% 

Prevalence of over nutrition 
(% of population over 15)

5.7% 

Ranking on Global Hunger 
Index 
(2014 ranking)

5

Number of farms 200,555,000

Average farm size (ha) 0.7

Biocapacity deficit/reserve 
(gha per capita)

1.6 (deficit)

As part of its efforts to meet Millennium Development Goal targets, China 
successfully lifted approximately 500 million people out of extreme poverty, 
and is considered to be food secure at the national level in the short-term. 
China has  a GDP of US$10,360,105,247,908.30 and, with a population 
of 1,364,270,000, in 2014 had a GDP per capita of US$7,593.80.  
Agriculture contributes 9.2% to its overall total GDP. China’s main 
agricultural products are: rice; wheat; potatoes; corn; peanuts; tea; millet; 
barley; apples; cotton; oilseed; poultry; pork and fish. In 2012, a third 
of the labour force (33.6%) was engaged in agriculture, and arable land 
comprises 11.3% of the total land area. In 2014 the Ministry of Agriculture 
(MOA) implemented a new strategy aimed at transforming production 
modes and adjusting agriculture structures. This is the most significant 
reform in China’s approach to food production and food security since 
1978, and aims to address environmental and resources degradation, 
land reform, mechanisation, sustainable agricultural practices and the 
professionalization of agriculture. There is a growing focus on nutritional 
security in China, and increasing rates of obesity and non-communicable 
diseases are causing growing concern. 

Overview

Brief country overview

1,364,270,000
Population

US$
7,593.80

GDP per  capita of

COUNTRY BRIEFS:
EXPLORING FOOD SECURITY IN CHINA
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Food security challenges

Opportunities in relation to food security

•	Despite immense progress approximately 150 million Chinese people remain below the poverty 
line and some are without access to sufficient and nutritious food, particularly in remote, rural 
areas and ethnic minorities. In some cases, food insecurity can also be seasonal, but growing 
inequalities in wealth between rural and urban populations will increasingly require targeted 
interventions at the micro-level to ensure rural Chinese achieve food and nutrition security 
targets. Rural populations are increasingly made up of women, children and the aged (or infirm) 
who have been left behind following the migration of other family members to urban centres. 
Facilitating women’s participation in agriculture through education, access to finance and land, 
will be an important factor in helping to lift remote rural communities from poverty and food 
insecurity. Some provincial governments are making positive steps in this regard. The Sunshine 
Project is an initiative of the Sichuan Provincial Government to support women in response to the 
urban migration of men. Women who develop a business in farming or agriculture are provided 
with subsidies and training by the government to support ongoing business development.

•	Medium- to long-term food security in China will be challenged by increasing labour costs; an 
ageing farming workforce; significant increases in rents for farming; severe environmental and 
resource degradation (particularly soil and water); greater climate variance; and shifts in diet 
towards increased consumption of meat and dairy products. Whilst China still needs a level of 
urbanisation in order to facilitate appropriate economic development, a growing challenge for 
the government is to balance this with the need to preserve land for agricultural production and 
address the needs of the Chinese population still living in poverty.

•	Government price support in China helps to even out income distributions, and is an important 
social cohesion measure. However this policy has led to price distortions that cannot be 
maintained in the medium- to long-term and that need to be resolved urgently towards a 
position where prices are market-driven.

•	 The Chinese Ministry of Agriculture’s new ‘Sustainable Agricultural Strategy’ entails significant 
reform in China’s approach to food production and security. Amongst other things, the strategy 
aims to address China’s agricultural technological deficit and professionalise agriculture through 
an increase in land-holding size, increased mechanisation, and land reform.

•	 There has been a shift towards greater openness and transparency in conversations with the 
Chinese government about agricultural problems and environmental issues impacting food 
security such as water and soil degradation. There is a greater willingness to consider the 
adoption of solutions that have developed overseas. This development has accompanied a 
change in the debate about genetically modified organisms; there is a more open recognition 
that GMOs are a new technology with benefits for food security that should be explored through 
further research.

•	 Food safety and quality are major concerns in China following a series of incidents including, 
for example, cadmium in rice. In the public consciousness this has undermined China’s ability 
to produce safe food for its people, many of whom now tend to have more trust in products 
that have been processed as far as possible along the value chain before entering China. 
The Chinese government has initiated a number of activities aimed at addressing both issues, 
ranging from the establishment of specific institutes, committees and working groups under the 
MOA (but comprised of representatives from numerous ministries), to the revision of food safety 
regulations and consumer protection legislation. Provincial governments also have mechanisms 
for addressing these concerns. 
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Possibilities for enhanced relations with Australia 
and Western Australia

•	 There are many opportunities for research and collaboration based on Australia’s reputation and 
expertise in both the production of safe, clean food, and agri-food service provision along the 
value chain. China requires the full spectrum of research and innovation interventions ranging 
from nutrient supplements for livestock, to more sophisticated e-commerce options to help 
with market development. Collaborative research and innovation can help adapt Australian 
expertise and processes to the Chinese situation. Bilateral industry-to-industry partnerships 
are also important, and cooperation between the Australian Dairy Corporation and Tasmanian 
Cherry Growers with their respective Chinese counterparts has been successful in this space.

 
•	Australian researchers have undertaken a lot of work with Chinese colleagues to improve herd 

quality and lift productivity in the wool and dairy industries. The live cattle trade is a growing area 
of interest and a strong possibility for further trade relationships. Key enablers will include the 
development of appropriate export protocols and that requisite supply chain elements are in 
place. 

•	 The area of food loss presents significant opportunities for collaboration and engagement 
between Australia (and Western Australia) and China. The amount of Chinese grain wasted 
during harvest, post-harvest and the transport process is larger than the entire Australian wheat 
harvest. Part of this story is about sharing expertise and knowledge in production, biosecurity 
and supply chain development; enhancing Chinese scientific and technical capacity is also an 
important prerequisite to ensuring ongoing reductions in food losses, and gains in food safety 
and quality improving nutritional security and opening new markets for Chinese produce.
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Vietnam is widely considered to be a food security success story. 
This success is largely due to a series of reforms commencing in 
the 1980s that, together with a series of intervening policy changes, 
have moved the Vietnamese economy towards greater market 
orientation and fostered strong economic growth. In turn this has 
reduced poverty and undernourishment and today Vietnam is ranked 
3rd for food security in Asia and 55th in the world.  Vietnam has a 
GDP of $186,204,652,922.30 and, with a population of 90,730,000, 
in 2014 had a GDP per capita of US$3,514.60.  Agriculture 
contributes 18.1 per cent to its overall total GDP with the country’s 
main agricultural products including rice; coffee; rubber; tea; pepper; 
cashews; poultry; fruit; catfish (basa); seafood, and wood furniture. 
In 2012, just under half it’s population (48 per cent) was engaged in 
agriculture; arable land comprises 20.6 per cent of its overall total 
land area. Vietnam and Thailand are the two leading export countries 
in ASEAN, especially in relation to rice. Vietnam is also a leader in 
high value aquaculture, where it has gone from producing negligible 
quantities of catfish (pangasius) in 1994 to dominating global 
production in 2009 (1.2 million tons) ahead of China, Indonesia and 
the United States. The agriculture policies of Vietnam focus on trade 
liberalisation with almost no direct subsidies. 

90,730,000
Population

US$
3,514.60

GDP per  capita of

Overview

Population - present 90,730,000

Population - est. 2035 100,572,000

Gini Index 35.6

Human Development Index 0.638

Public investment in agricultural R&D 
(million 2005 PPP dollars)

86  

Prevalence of under 
nutrition (% of population)

13% 

Prevalence of over nutrition 
(% of population over 15)

1.7% 

Ranking on Global Hunger 
Index 
(2014 ranking, based on 
2009-2013 data)

15

Number of farms 10,689,753

Average farm size (ha) 0.7

Biocapacity deficit/reserve 
(gha per capita)

0.4 (deficit)

Brief country overview

COUNTRY BRIEFS:
EXPLORING FOOD SECURITY IN VIETNAM
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Food security challenges

•	Although the Vietnamese people are largely food secure, localised (and sometimes 
seasonal) food insecurity exists in remote rural and mountainous regions, and ethnic 
minorities. Nutritional security remains a significant issue both in terms of the quality and 
nutritional composition of diets. Compared to regional neighbours the price for meat and 
eggs is low in Vietnam; however individuals lack sufficient nutritional knowledge to support 
the consumption of balanced diets including these products, particularly adequate diets 
for children. 32 per cent of children are malnourished, underweight, and suffer micro-
nutrient deficiencies, especially in vitamin A and calcium. In rural and mountainous areas 
milk is considered an expensive supplement and this limits its inclusion in daily diets. In 
other instances, the rapid transformation from self-production to purchasing from markets 
has led to a loss of individual knowledge about the nutritional value of certain foods and 
how to create balanced meals.  

•	Certain policies may be contributing to Vietnam’s food security challenges. An example 
is Vietnam’s land policy, which formalised the protection of 3.8 million hectares of land 
exclusively for rice production. This protection was designed to secure the production 
of 42-45 million tonnes of rice, covering domestic consumption, export and stockpile 
requirements. In practice the policy has recently become more flexible due to the 
government’s priorities of enhancing production efficiency and improving farmer income, 
so that land area cultivated for rice can be reduced in line with planting seasons. Farmers 
are also able to switch from cultivating rice to other crops with greater value.  

•	 Food safety is a significant challenge and there is a lack of traceability throughout the 
entire agricultural system. Small-scale wildlife farms are largely unregulated and there is 
widespread poor management of pesticide and fertiliser use. This is in contrast to the 
tremendous amount of food safety work that has supported the development of Vietnam’s 
aquaculture industry, enabling it to participate in the global fisheries market.

•	Vietnam is very susceptible to climate change and there is a sense that the country needs 
to start thinking now about how to increase rice productivity and also how to diversify 
agricultural production under a changing climate. Food production centres in coastal 
areas are already experiencing seasonal changes, and salinity levels in the Mekong Delta 
are rising. Vietnam is also susceptible to El Nino/La Nina climate oscillations, which will 
be exacerbated by climate change. Scenario studies suggest that Vietnam will maintain 
sufficient rice production levels to remain food secure domestically, but projected 
reductions in surplus will impact economic growth and development. 



36 MURDOCH UNIVERSITY

Opportunities in relation to food security

•	Vietnam’s National Nutrition Strategy has been devised to address nutritional security, improve 
the diets of people (in terms of quality and nutritional balance) and to address child malnutrition 
and stunting. This new emphasis demonstrates a shift from conceptualising food security 
in terms of rice to diversifying agricultural production to address broader nutritional security 
issues.

•	 The Vietnamese government has released a policy to expand farm size for market production. 
If implemented this policy will provide an opportunity for large-scale farming cooperatives and 
enhanced efficiencies. 

•	Ho Chi Minh has a 40 kilometre high tech agricultural zone funded largely by private companies, 
and hopes to establish seven such zones in the next five years. A 300 hectare biotechnology 
zone is included in the plan. Enhanced research and development flowing from such projects 
can contribute to food security and there are opportunities to collaborate in these initiatives via 
investment and research partnerships.

•	Vietnam could contribute to mobilising ASEAN countries to develop:
•	An emergency food system;
•	An information system addressing stocks, prices and technology;
•	Breeds and breeding;
•	 Foreign storage/warehouses systems; and
•	 International cooperation through technology exchanges; methods and policies for rice 

production; on regional planning approaches based on comparative advantage and 
complementarity; and R&D.

•	 There is the potential for collaboration with Western Australia in areas such as investment 
along the food value chain based on countries’ comparative advantages, and strengthening 
small and medium enterprise (SME) capabilities to enable their participation in value chains.

•	Western Australia can support efforts of the Vietnam where improving biosecurity, natural 
resource management, and climate change adaptation efforts are concerned.

•	Vietnam is keen to contribute to regional partnerships and collaborations addressing food 
safety, food supply monitoring systems, and economic modelling.

•	Vietnamese agricultural experts are very strong in fieldwork skills and expertise. This can be 
partnered with Australian expertise in technology (seed production and inspection), intellectual 
property and infrastructure development, to help enhance agricultural capacity in Vietnam.

•	 Increased bilateral training efforts in scientific, technical and policy roles relating to agriculture 
can further aspirations of South-South collaboration.

Possibilities for enhanced relations with Australia and 
Western Australia 
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Population - present 252,812,245

Population - est. 2035 303,382,000

Gini Index 38.1

Human Development Index 0.684

Public investment in agricultural R&D 
(million 2005 PPP dollars)

379

Prevalence of under 
nutrition (% of population)

9%

Prevalence of over nutrition 
(% of population over 15)

4.8% 

Ranking on Global Hunger 
Index 
(2014 ranking)

22

Number of farms 24,868,675

Average farm size (ha) 0.8

Biocapacity deficit/reserve 
(gha per capita)

0.1 (deficit)

Brief country overview

COUNTRY BRIEFS:
EXPLORING FOOD SECURITY IN INDONESIA

252,812,245
Population

US$
3,491.9

GDP per  capita of
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Food security challenges

•	 Indonesia has recently begun to strengthen its food sovereignty narrative, couching it within 
a broader security context by making strong linkages between food security (particularly rice 
self-sufficiency) and national security. The use of personnel from the military’s civic mission in an 
agricultural extension capacity has been met with some criticism and is not universally supported. 

•	 Land tenure issues pose a challenge to food security as they limit investment, infrastructure 
development and agricultural production capacity, as well as farmer’s ability to adapt to climate 
change. In the absence of reform Indonesia’s large number of smallholder farmers will be limited 
in their ability to capitalise on economies of scale. This will continue to impede household 
economic opportunity, hamper development and, with 19 million households with an average 
landholding size of 0.4 hectares, necessitate micro-level climate adaptation interventions.

•	 There is the sense that investment in agriculture and rural development is limited by the 
government’s entrenched self-sufficiency ideology, bureaucracy, and mistrust of markets. 
Indonesia attempts to do everything well rather than taking a more strategic approach that will 
maximise value-adding in certain areas of comparative advantage.

•	 Innovation, research and development is hampered by a lack of connectivity between 
researchers and commercial enterprise. Commercial enterprises have great ideas but lack 
the research capacity to develop them, and conversely researchers with technical capacity 
are unable to connect with commercial ventures that can support product development and 
commercialisation activities.

•	 Food handling and safety issues are a persistent and significant concern, with frequent 
outbreaks of air and water borne diseases impacting food production. There is a need for 
increased public awareness-raising around this issue and that of broader food loss and waste.

Overview

Indonesia is the world’s fourth most populous country and the tenth largest agricultural producer, just behind Turkey and 
France and ahead of Germany and Argentina (OECD, 2012).  It is the world’s largest producer of palm oil, the second-largest 
producer of natural rubber,  and the third-largest producer and consumer of rice after China and India.  The country is scarce 
in agricultural land, at one-third of the world average in per capita terms, but relatively abundant in water resources. The 
contribution of agriculture to Indonesia’s GDP has fallen from 19 per cent in 1990 to 10 per cent in 2014 and its share in total 
employment has also reduced from 56 per cent to 30 per cent in the same period. Palm oil and rubber account for 60 per 
cent of total agro-food exports, and contribute to a significant surplus in agro-food trade.

Indonesian agriculture is characterized by smallholder farming, particularly in food crop production.  Overall, there are 25.8 
million family farms, with average size of 0.8 hectares, and 14.2 million (55.2 per cent) are smallholder farms (petani gurem) 
with land holding of less than 0.5 hectares (CBS 2014). While smallholders are also important producers of perennial crops, 
large private and state-owned farms occupy about 15 per cent of the total crop area, and engage in the production of palm 
oil and rubber on farms that have an average size of 2,600 hectares.  

In the context of food security, the government puts high priority on accelerating production of strategic commodities, 
namely rice, maize, soybean, sugar, and beef. To a lesser extent, production of shallot, chilli and potato is also promoted.  
Rice attracts priority attention in policy, research, and development budgets. Despite a decline in production growth from 
2.5 per cent per annum (2000-2010) to 1.63 per cent per annum in 2014, Indonesia has largely achieved sufficiency in rice 
production, although in some years may still import rice to strengthen domestic stocks for stabilization purposes. 

Dietary diversification arising from macroeconomic transformation has reduced demand for staple crops and increased that 
for nutrition-rich food such as legumes, vegetables, fruits, and livestock products.  In 2010 vegetable consumption was 120 
per cent of that of 1999 levels. Likewise, the consumption of fruits reached 125 per cent. The largest increase was observed 
for consumption of meat, eggs, and milk, which reached more than 200 per cent in 2010.
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Opportunities in relation to food security

•	Despite the political emphasis on rice in Indonesia, the use of land for rice cultivation is 
frequently inefficient, although this is not widely appreciated. The diversification of food 
production presents an opportunity for Indonesia to enhance production efficiency and 
reduce its dependency on rice by producing higher value horticultural and perennial crops. 
There are also opportunities relating to the growing demand of increasingly prosperous 
Indonesians for wheat-based products such as bread and pasta.

•	 There is the sense that the impacts on agriculture of Indonesia’s structural transformation 
need to be addressed, and that this will require the development of a new definition of food 
security and the metrics used to measure it. The current focus on food production needs to 
be expanded to a more holistic definition of food security that encompasses security, nutrition 
and health. These changes will better enable Indonesia to measure food security and take 
advantage of opportunities across the entire food value chain. 

•	KADIN, the Indonesian Chamber of Commerce, is helping to inform policy by making 
recommendations from the private sector to government. This enhanced collaboration is 
a promising development, allowing the private sector to share insights and lessons learned 
from it projects with a broader audience of policy makers. 

•	Education as a key enabler of productivity growth is emerging as an area of opportunity for 
food security in Indonesia. The Partnership for Indonesia’s Sustainable Agriculture (PISAgro) 
was jointly established three years ago by KADIN, the Ministry of Agriculture and Ministry of 
Trade. Its vision is to increase yield and farmer income by 20 per cent and decrease emissions 
by 20 per cent.  A successful pilot in nine crop areas saw yields increase at the smallholder 
level from 15-80per cent. Smallholders who were previously producing 5 tonnes of rice per 
hectare were able to increase production to 8 tonnes per ha through the PISAgro initiative.

•	A political commitment by Indonesia to a food reserve system for products such as wheat 
would be a welcome development. Similarly Indonesia should actively contribute to the 
ASEAN Food Security Information System and the ASEAN + 3 Macroeconomic Research 
Office.
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Possibilities for enhanced relations with Australia and 
Western Australia 

•	 There is considerable potential for Australia to help deliver biosecurity and public health 
education and training to enhance Indonesia’s capacity to prevent the outbreak and 
transmission of air and water borne diseases. 

•	 Indonesia’s aim to become an exporter of beef to the region, particularly the Muslim market, 
could be enhanced by partnerships with Australian business and industries to help the sector 
grow and develop over the long term. There is also potential for Australia and Indonesia to 
advocate third party opportunities, whereby Australia’s expertise in breeding could be coupled 
with Indonesian expertise in slaughter and packaging. 

 
•	Western Australia and Indonesia could benefit from collaboration in wheat and grain production 

and processing. Indonesia’s world-class flour milling industry could be coupled with Western 
Australian wheat production to take advantage of significant growth in flour-milled products 
such as noodles.

 
•	Changing diets in Indonesia are driving demand for alternative products such as vegetables 

and luxury produce, creating export opportunities for Western Australia. Whilst WA already 
supplies carrots and potato seed to Indonesia, some logistical challenges regarding airfreight 
and permits need to be resolved. The new economic policy package released in September 
2015 responded to some of these issues. Similarly, tariffs on wine of 150 per cent have 
resulted in some markets – for example, Margaret River red wine – becoming unviable. As 
Indonesian tropical fruit growers begin to enter the Australian market, the facilitation of two-
way trade should be explored allowing Australian and WA producers’ greater access to the 
Indonesian market.

•	 There are opportunities for Australian companies to partner with Indonesian enterprises in food 
processing. For example, Indofood aims to process 125,000 tonnes of potatoes in country. 
Indonesia’s domestic potato production is presently 30,000 tonnes, meaning unprocessed 
potatoes will need to be imported from other countries to meet demand in the short to medium 
term.
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3: FOOD SYSTEM PRODUCTIVITY AND 
PUBLIC INVESTMENT

Agricultural systems have evolved from early methods of hunting and gathering food to the more complex processes of 
cultivating and processing food into commodities and products that can be marketed and traded. In modern agricultural 
practice, farming systems are classified into:

•	 traditional subsistence farming;
•	partially commercialised farming;
•	 semi-commercialised farming; and
•	 highly commercialised farming systems.

Asia’s diversity makes it difficult to speak of a single Asian model or approach to food production. Most of the poorest 
people in the Asia region are farmers that tend to be net purchasers of food and net sellers of things such as cash crops 
and livestock products. To achieve food security, farmer incomes need to rise.  However with so many Asian countries being 
densely populated and having low natural resources per capita, the region is becoming increasingly resource poor. One way of 
achieving increased incomes in this context is through production diversification to higher-value crops. 

Production diversification depends on the state of agricultural production systems. Subsistence farming or smallholder 
agriculture cultivates agricultural products sufficient to feed a household. Surplus harvests, which are often very limited, are 
sold or traded. This method is most widely applied in rural poor areas.

Partially commercialised farming systems, predominantly adopted in South Asia and South-East Asia, employ more optimal 
methods of growing crops but the share of the sold harvest is less than half of the gross returns. Semi-commercialised farms 
have similar cultivation of cash crops but with a higher percentage of sales (50 to 75 per cent of gross returns), whereas in 
highly commercialised farming or large agro-holdings, food is produced to generate profit requiring higher levels of capital 
investment (Ruthenberg, 1971).

Farming systems have evolved in response to major social and economic changes as well as to the prevalence of food supply 
chains for modern food retail systems such as supermarkets (Teng & Escaler, 2014). Other farming approaches have also 
started to take hold, such as organic farming, which promotes low external inputs and stringent measures against the use of 
chemical fertilisers that might not be considered safe or to yield products of high nutritional value (Pender, 2008). 

Overall, agricultural intensification has enabled food production to increase from growth in productivity, an achievement based 
largely on applying science and technology. Agricultural development strategies should be focused on transforming subsistent 
smallholder farms to commercial farms (Fan, Brzeska, Keryzer, Halsema 2013).  The specific intervention will depend on the 
typology of farms.  For instance, commercial farms need better technologies and enterpreneurship support, while subsistence 
farms needs safety net programs and input subsidy for own food production (Hazell and Rahman, 2014). With this constant 
evolution of agricultural systems it is also important to consider the changes impacting the state of natural resources which is 
vital to sustain production.  

Loss of cropland to urbanisation

While the world’s population approximately doubled between 1961 and 2010, the land area devoted to food production 
showed only a nine per cent increase from 4.460 billion hectares in 1961 to 4.889 billion hectares in 2010. Of these areas, 
China, Australia, and the United States have the largest agricultural zones of 525 million, 456 million, and 414 million hectares 
respectively. While Brazil has only a five per cent share of the world’s agricultural area with 261 million hectares, it is the only 
country that has almost doubled its agricultural area since 1961 (Lowder, Skoet and Singh 2014). Projections from the FAO 
show a wide gap between the declining rural populations and increasingly swelling urban populations across the globe. A 
similar trend is observed in the Asia region. This shift from rural to urban is prompting land conversion to non-agricultural uses, 
infrastructure expansion, and land-use readjustments, all of which reduce the land area available to the sector (Regmi, 2014). 

Asia’s agricultural setting is dominated by smallholders. For example, in Indonesia the Agriculture Census of 2013 showed 
that the structure of the farm sector consisted of 26.1 million (72.1 per cent) family farms, 4.2 million (11.6 per cent) corporate 
farms, and 5.9 million (16.3 per cent) other types of farms. Large commercial farms represent a small proportion of land 
holdings. About 30 per cent of the land in perennial crops is owned by approximately 2,300 large private or state-owned 
enterprises (OECD, 2012). In the past two decades total agricultural land has contracted in Asia and farm size has reduced, 
partly due to inheritance fragmentation. With the majority of farms in the Asia region being less than two hectares, shrinking 
farm sizes are further threatened by natural risks such as soil erosion (Mukharjee, 2012). South Asia has no spare land for 
agricultural expansion. Here, about 45 per cent of land that has the potential for agricultural production is not in use due to 
human occupation. East Asia, on the other hand has about 130 million hectares of spare land but much of it lacks infrastructure 
and is either forested or under wetlands and should be protected for environmental reasons. 
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Figure 4: Projected total, urban, and rural populations in Asia (1990–2050)

0

1

1990 2000 2010

Rural
Urban
Total

2020 2030 2040 2050

2

3

4

5

6

7

Projected total, urban, and rural populations in Asia

(1990-2050)

P
O

P
U

LA
T

IO
N

 (B
IL

LI
O

N
S

)

The loss of cultivated land creates major constraints on agricultural production and significantly affects food supply and 
availability. For example, in China and Vietnam the Commission heard that efforts to ring fence agricultural land was not 
necessarily helpful unless land was preserved in the right areas for food production (and for the production of the most 
appropriate crops in that area). This links in with the comparative advantage approach – on the domestic scale – that regions 
should align their production centres with the crops that the local environment is best able to support, and land and water 
should be protected in line with this to help maximise production efficiency.

It is crucial therefore, to focus on policies that protect agricultural land area and water resources, and encourage the 
development of technologies that promote water and land-use efficiency. Relatively large consolidated farms have the capacity 
to be more efficient and productive by optimising mechanisation and using modern technologies. Advances in urban farming 
modes and agro-technology are also critical, particularly for small urban city-states and net food-importing countries such as 
Singapore (Teng & Escaler, 2010). 

Technology and productivity

Agricultural total factor productivity (TFP) is a measure that factors in land, labour, capital, and material resources used as inputs 
in production and compares them with total crop and livestock output. Where the total output is growing faster to the inputs an 
improvement in TFP can be seen. While TFP is an important indicator of productivity in agricultural systems, equally important 
is the rate of growth in agricultural TFP as an indicator of the ability of food production systems to meet increasing demand. 
As evident in the table below, the TFP growth rates have been modest across most parts of developing Asia and reports of 
slowing productivity growth are now causing concern that the world’s supply of food may not keep pace with demand. 

Total factor productivity growth rate (%)

Country
Year

2005 2006 2007 2008 2009 2010 2011 10 year average
Australia -0.014 0.021 0.034 0.038 0.022 0.045 -0.032 0.0105

Bangladesh 0.018 0.036 0.051 0.054 0.018 0.007 -0.012 0.0227

Cambodia 0.047 0.068 0.066 0.074 0.052 0.062 0.061 0.0538

China 0.02 0.03 0.037 0.029 0.029 0.025 0.04 0.0272

India 0.027 0.033 0.036 0.027 0.026 0.027 0.029 0.0244

Indonesia 0.035 0.043 0.012 0.03 0.011 0.021 0.016 0.0274

Japan 0.025 0 0.021 0.042 0.019 -0.005 0.041 0.0208

Korea, Rep. 0.024 0.07 0.001 0.062 0.017 0.005 0.022 0.0221

Lao PDR 0.022 0.016 0.036 -0.011 0.024 0.034 0.048 0.0233

Source: The World Bank Database

Table 4: Total factor productivity growth rate (%)
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The root cause of this weakening can be traced to environmental factors, the scarcity of resources, change in climate, and 
extreme weather conditions, all of which adversely affect production growth. Data on staple commodities show that crop yield 
growth has decelerated over the past decades, with associated declines in the percentage increase of harvested area and 
production quantity. During the same period, the world supply of fish has also dwindled due to unsustainable fishing activities. 
Projections on aquaculture production growth also indicate a slowing trend (Nellemann et al., 2009). At the same time, greater 
reliance on external inputs to sustain high agricultural productivity has emerged as a concern due to its unsustainability 
and danger to the environment (FAO, 1994). These scenarios suggest that threats to the global food supply are particularly 
important in the Asia region where most countries remain strongly dependent on the agriculture and fisheries sectors.

In response to these environmental and productivity concerns, more innovative approaches that lean towards minimal use 
of external inputs such as resource conservation measures, minimum tillage, and integrated pest management are needed 
(Pender, 2008). During the 1960s the Green revolution, technology innovations, scientific advances and research investments 
transformed and fuelled growth and development in the agricultural sector. New farming practices and high yielding crop 
varieties were particularly significant. Science and technology will continue to play a key role in innovating food production 
(Teng et al 2015). 

It is also important to note that appropriate pest and disease controls protect biodiversity and the ecosystem services essential 
for productive and resilient agricultural systems. A well-documented example is the 2001 outbreak of foot and mouth disease 
in the United Kingdom, which resulted in the destruction of approximately 10 million animals and an overall economic impact 
estimated at US$14 billion. Maintaining effective biosecurity measures can contribute to enhancing TFP by reducing the 
application of inputs such pesticides and herbicides to crops, and antibiotics to livestock, and also by reducing food loss due 
to pests and diseases during the production and storage phases of the supply chain. Estimates suggest that the total cost of 
pests and pathogens that have been transported globally to date lies in the vicinity of five per cent of the world gross national 
product (Pimentel et al., 2007). Exotic invasive species are estimated to cause US$1.4 trillion in losses per year globally on 
an ongoing basis. These losses are much higher in developing countries that lack effective biosecurity systems to safeguard 
their plant, and terrestrial and aquatic animal industries from pests and diseases. The 2003/04 outbreak of avian influenza in 
Asia severely impacted the poultry sector, particularly in Vietnam, Thailand, Cambodia, China, Laos, and Malaysia. The cost 
to Vietnam has been estimated to be between US$76 and US$450 million, with smallholder farmers experiencing the greatest 
relative impact. One study from the FAO found that the loss of birds, 2.3 months of production, and loss of consumption were 
estimated to cost between US$69 and US$108 per affected household. This represents a comparatively large sum when 
measured against an income of less than US$2 per person per day. Indonesia lost or destroyed 16.2 million poultry at a cost 
between US$16.2 and US$32.4 million.

In the case of regional crop losses in staples such as wheat, rice and maize, in dollar terms, Asia sustains the greatest 
economic impact of loss arising from known pathogens. 

Source: The United States Department of Agriculture Economic Research Service

Total factor productivity growth rate (%)

Country
Year

2005 2006 2007 2008 2009 2010 2011 10 year average
Malaysia 0.049 0.035 0.027 0.046 0.015 0.017 0.027 0.0333

Mongolia 0.057 -0.069 0.052 0.037 0.05 0.026 0.025 0.0039

Myanmar 0.082 0.052 0.033 0.048 0.025 0.005 0.007 0.0461

Pakistan 0.002 -0.003 0.03 0.012 0 0.016 0.009 0.0073

Philippines 0.04 0.028 0.013 0.018 0.01 0.017 0.022 0.0222

Singapore -0.061 -0.107 0.022 0.05 0.17 0.079 -0.047 -0.04

Taiwan 0.023 0.001 -0.007 0.042 0.008 0 0.035 0.0113

Thailand 0.024 0.017 0.015 0.032 0.021 0.021 0.033 0.0211

Vietnam 0.019 0.028 0.032 0.038 0.025 0.02 0.029 0.0277
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Table 5: Estimated regional crop losses due to pathogens

Region Wheat
$billion

Rice
$billion

Maize
$billion

Wheat
%

Rice
%

Maize
%

Asia 5.6 16.3 3.8 14 12 13

North America 2.0 0.1 3.4 14 7 8

Latin America 0.6 0.9 2.2 13 14 13

Europe 3.7 0.1 1.2 12 9 10

Africa 0.4 0.7 1.7 12 14 16

Oceania 0.6 0.01 0.01 14 7 8

World 12.9 18.1 12.3 13 11 11

Source: Adapted from Orke (2006)

With Asia expected to dominate global growth both in exports (7.2 per cent) and imports (7.0 per cent) over the coming two to 
three years, biosecurity risks associated with trade in the region are likely to grow. Additional challenges are presented through 
transnational dispersal through natural means such as wind or water, or specific actions outside of normal trade and transport 
pathways, such as military operations and the provision of food aid. 

RECOMMENDATION 3.1
Develop and promote the adoption of new and improved environment-friendly technologies and practices to increase the 
productivity of the food production system. Programmatic interventions are required across Asia in order to inform and 
change farming practices e.g., via integrated pest management. 

Crop insurance: Climate risk mitigation strategy in production and incomes for farmers

The impacts of climate change on the severity and prevalence of biosecurity threats is a growing concern. Impacts are expected 
to include changes in pest/pathogen geographical incidence, distribution and virulence. Other threats include changes in 
temporal patterns of crop production where pest and pathogen ranges are expanded or seasonal variation in activity is 
reduced. Under these circumstances pests of negligible or minor importance in their indigenous range could become highly 
problematic under changing climate conditions and/or in their new (or expanded) range. Of greatest concern are the potential 
impacts of diseases arising from new or unknown disease agents emerging under changing climatic conditions. 

Agriculture is therefore a risky business, especially for farmers with small land holdings. In addition to biosecurity threats, 
smallholder farmers in rain-fed areas could have incomes that fluctuate from year to year, and the possibility of catastrophic 
losses always looms large. It impacts the stability, access, and resilience of food systems, among others, and results in volatility 
in farm incomes. Farmers, being typically risk-averse, attempt to stabilise their incomes by resorting to a variety of measures, 
including crop diversification, inter-cropping, and share-cropping arrangements. 

Governments in developed and developing countries when concerned with their farming communities’ welfare have either 
encouraged or directly participated in establishing risk-mitigating or risk-sharing institutions. Crop insurance has been seen 
as a means to address the instability of farm incomes when existing risk management practices fail to protect household 
consumption stability and erodes their ability to support a production rebound in subsequent farming cycles. 

A major motivation for extending crop credit insurance by institutional lenders, public and private, has been to spread risks, 
curtail costs, and maintain loan turnover over time. An assessment of crop insurance initiatives across countries suggests 
mixed results in terms of overall welfare gains in some countries, and good outcomes that meet the stated objectives of the 
initiatives in others. The benefits of crop insurance are highly crop and location specific, as the risks and costs of insurance 
varies between domestic production centres.
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Since 1985, India has been implementing the National Agricultural Insurance Scheme (NAIS)9.The NAIS was developed to 
support India’s large majority of smallholder agricultural producers dependent on rain-fed agriculture, and  has gradually 
expanded in its coverage. The scheme is based on the area approach and covers five crops: rice, wheat, millets, oilseeds, and 
pulses. It is restricted to borrowers of crop loans from cooperative credit societies, commercial banks, and regional rural banks. 
The NAIS serves at least three policy goals:

•	 to provide support to the farmers who are vulnerable to severe crop failures;
•	 to improve rural credit institutions’ ability to manage commercial risk, which is important for farmers to access finance; and
•	 to control the government’s peak and average fiscal exposure during disaster years.

The scheme is a mix of voluntary and compulsory participation. Voluntarism exists at the provincial level with regard to specific 
crops and areas to be covered. It becomes compulsory in selected areas for farmers growing designated crops and taking 
loans from rural financial institutions. The NAIS provides cover primarily against yield risk and consequently income fluctuations 
arising from yield variations.

Although not strictly an alternative to the NAIS, weather-based insurance was introduced in India in 2003 by a private insurance 
company with technical assistance from the World Bank. The insurance was introduced for groundnut and castor farmers of 
Mahbubnagar district in Andhra Pradesh, a region characterised by varied rain patterns, poor irrigation systems, and poor 
soil quality. Weather-based insurance provides farmers with compensation when specific weather events cause reduced crop 
yields. A weather index is developed in which specific weather events and the range of possible values between minimum and 
maximum variation are correlated to calculate losses. The insurance product specifies a threshold and a limit and farmers are 
compensated based on where the weather event that affected their crop falls within the weather index, rather than actual crop 
losses. 

Weather-based insurance is less cumbersome in practice and therefore easier to implement than alternative crop insurance 
schemes that pay indemnity based on yield determination. The pilot schemes offered by the private sector have been followed 
by the public sector insurer’s rainfall insurance. The scheme targets risks particularly around inadequate rainfall during 
important stages of the crop development and sowing failure. The rapid expansion of weather-based schemes in a short time 
span suggests that it is popular and meeting its objectives. Unlike the traditional yield insurance scheme, weather insurance is 
market-based and financially sustainable with the potential to transform the lives of poor agricultural households by addressing 
output risk.

It is important to remember that crop insurance is not the most appropriate solution where income variability is primarily due to 
price fluctuations in output and inputs, or due to untimely or irregular supply of inputs and information. Improving the distribution 
network for the supply of inputs, agriculture pricing policies involving the announcement of support/procurement prices for 
output, and improvement in the agricultural extension system would be more helpful to mitigate risks arising from those factors. 
For coping with natural risks however, crop insurance is perhaps the only mechanism available. It is an instrument that protects 
agriculturists against the uncertainties of crop production that are beyond their control. It is important that similar approaches 
be explored in other important production industries such as  livestock and fish farming.

Productivity-related reforms within the production system

Food production in Asia is predominantly conducted by smallholder farmers who therefore play a major role in food security, both 
in fulfilling their own food security needs and in supplying some portion of their food production to the market. Understanding 
the major characteristics and constraints of smallholder farming is therefore crucial when addressing an appropriate policy 
framework. The decentralisation of agricultural production systems, the formation of cooperatives, investment in agricultural 
research and development systems, rural infrastructure investment and the liberalisation of pricing and marketing systems 
have all been part of the agricultural reforms in parts of Asia. Making it easier for rural workers to access urban jobs and getting 
particular locales to focus on higher value-adding products can help reduce the income gap and increase the returns on public 
investment. Japan’s “One Village, One Product” movement serves as a good benchmark.

9 Formerly known as the Comprehensive Crop Insurance Scheme 
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Box 3.1: Japan’s “One Village One Product” movement

Originally called the “New Plum and Chestnut” movement in Oyama village in Japan’s Oita Prefecture, the “One Village, 
One Product” movement started in 1961. Oyama village is not suited for rice production because of its location in the 
mountainous area of southern Japan. Therefore, the farmers planted perennial crops that are easy to harvest and highly 
profitable while also producing higher value-added processed products from plums and other fruits. Their famous catch 
phrase was, “Let’s go to Hawaii by planting plums and chestnuts”.

The then governor of Oita Prefecture Morihiko Hiramatsu was inspired by the success of this movement. Beginning in 
1980, he embarked on a process of revitalising the rural economy by creating one special product in each village across 
the entire Oita Prefecture. The prefecture’s local governments contributed capacity building and technical assistance to 
help local people voluntarily develop their own special products. 

The products created by this movement include the shiitake mushroom, kabosu (a kind of citrus fruit), beef from the 
Bungo area, mackerel and horse mackerel from the Seki area, and shochua, a clear liquor distilled from buckwheat. 
Overall, more than 300 products were developed with a value of approximately US$1.2 billion.

This movement has spread to other areas in Japan, as well as other Asian countries including Thailand and Vietnam 
through activities led by the Japan Overseas Cooperation Volunteers.

Box 3.2: Operation Flood: India’s Dairy Revolution through Cooperatives

Operation Flood was launched in 1970 under the aegis of India’s National Dairy Development Board. It was the world’s 
largest and perhaps one of the most successful dairy development programmes. It resulted in the white revolution that 
made India self-sufficient in milk production and established the nation as the world’s largest milk producer, accounting 
for nearly 20 per cent of the global output at more than 140 million tonnes of milk in 2013/14. 

The objectives of Operation Flood were to increase milk production, augment rural incomes, and ensure fair prices for 
urban consumers. Over the course of its three stages from 1970 to 1996, Operation Flood resulted in more than doubling 
the per capita availability and consumption of milk in India and made dairy farming the country’s largest self-sustaining 
rural employment generator. 

The bedrock of Operation Flood was village milk producers’ cooperatives that procured milk and provided inputs and 
services such as modern management and technology to cooperative members. Unlike dairy industries in most parts of 
the world, India’s dairy industry is built on a strong presence of the cooperatives in production, distribution and retailing 
of milk and milk products. 

Operation Flood created a national milk grid linking millions of small-farm milk producers throughout the country with 
consumers in more than 700 cities and towns. While reducing seasonal and regional price variations for consumers by 
eliminating middlemen, it ensured that producers got a major share of the price that consumers paid. Operation Flood 
resulted not only in mass milk production, but also production by the rural population, which is an important and unique 
feature of India’s dairy industry.

In farming, markets for water use need to be further developed to provide greater  input resource certainty for farmers. The 
absence of tenure rights, particularly for land and water resources, makes it difficult for farmers to access credit. Across Asia, 
current regulations prohibiting the sale of farmland are yet another constraint. As wages rise the scope for mechanisation to 
improve labour productivity can be exploited. Farmland consolidation is required to enable farm machinery to be used more 
efficiently. Policy settings in Asia need to transition away from smallholder farms towards greater emphasis on the development 
of cooperatives and contract farming. Agricultural development strategies, including public investment in rods and transport 
infrastructure, should be formulated to address the needs of smallholder farmers and larger farms with the goal of raising net 
returns for producers while lowering the price of food for consumers. India’s Operation Flood provides a good example of an 
effective cooperative model that achieved both these goals (Box 3.2).
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RECOMMENDATION 3.2
Consider reforming land regulation including tenancy rights, land consolidation, safeguards for agricultural land and improved 
markets for natural resources such as water.

RECOMMENDATION 3.3
Increase public investment in infrastructure and R&D, especially in countries where it is low relative to agricultural gross 
domestic product – and not just in food staples.  

RECOMMENDATION 3.4
Encourage smallholder farmers to become part of cooperatives so that economies of scale via farm size expansion and 
reduction in production costs can be achieved while also leveraging R&D benefits for local production.

Food security in Asia will not emerge from an insular focus. A resilient regional food system synchronised with climatic changes and 
environmental constraints must be developed in tandem with the broader global production system. 

In Asia, positive steps towards feeding people well could include organising production systems on the basis of their comparative 
advantages, both within countries and between nations. The comparative advantage approach encourages countries to specialise 
in producing and exporting goods and services that it can produce more cheaply (at lower opportunity cost) than other goods and 
services, which it should import. Adopting this approach would enable countries to maximise the benefits of their endowments in 
factors of production such as land and labour, and foster the quality supply chains (and private investment) required for the production 
and marketing of the agricultural commodities they are best suited to produce and from which they can derive the highest income. 

Vietnam has used the approach exceptionally well to increase its market share of global rice and aquaculture markets, such that it has 
gone from producing negligible quantities of catfish (pangasius) in 1994 to dominating global production in 2009 (1.2 million tons) ahead 
of China, Indonesia and the United States.  Both Vietnam and Thailand are now reducing the production of commodities in which they 
have less competitive advantage, whereas the Philippines and Indonesia are putting more effort in self-reliance with the risk that in trying 
to produce enough of everything, they will spread their resources too thinly with the result that they will do nothing well. 

As competition in rice production between ASEAN members intensifies, it is important to understand the internal structural constraints 
that limit emerging producers, such as access to finance or poor infrastructure. These constraints have a bearing on productivity 
and production quality such that although countries such as Cambodia, Lao PDR and Myanmar are increasing their rice  production 
it is of comparatively low quality. Indonesia might deal with volatility better if it had better performing and more efficient logistics and 
transport systems. Farmers in Myanmar may be able to increase production with better access to finance that can fund productivity-
boosting farming activities. Despite such challenges, these emerging producers are entering international markets and competing 
with established producers such as Vietnam. This competitive behaviour could be removed through a regional mechanism that 
recognises comparative advantages and allows more collaboration in terms of food reserve pricing. 

RECOMMENDATION 3.5
Promote the idea of regional food systems where production systems are defined according to comparative advantage.  In 
doing so, regional economies must take into consideration the internal structural constraints of emerging producers such as 
Myanmar, Lao and Cambodia. 

Extending from this regional comparative advantage approach, if the private sectors of food importing and exporting countries 
enhance cooperation such as establishing a storage system in line with a reserve system – and can quickly mobilise supplementary 
production, then food import and export countries might develop policies that support cooperation between private organisations.

Private sector investment needs to continue and be strengthened in partnership with the public sector. Large companies have for a 
long time sustained their investments in agriculture, however such action is mostly undertaken independent of farmers, small-medium 
enterprises, and even state-owned enterprises. The public and private sectors need to enable better linkage of supply chains by 
encouraging stakeholders to engage in business-to-business, government-to-government, and business-to-government settings. This 
task cannot be achieved by the private sector alone. Political commitment and leadership is also needed across the region. Once this 
has been established, countries would be comfortable aligning their production with a comparative advantage approach. 

RECOMMENDATION 3.6
Enable and promote private sector investment in the entire supply chain, including provision of inputs, transportation, 
processing, and distribution. This must be underpinned by political commitment to regional collaboration.
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4: TRADE POLICIES AND REGIONAL
FRAMEWORKS IN THE FOOD ECONOMY

After World War II agricultural protectionism grew in industrial economies while many developing countries taxed their exports 
of farm products. Those policies continued through to the 1980s, before both country groups began to reform them. The 
challenge at hand is how best to set policies so as to improve food security now and in the future.

Trends in food trade and pricing policies

Free trade is good for food security because it allows food to flow from areas of surplus to areas of shortage. In times of crisis, 
each country’s public sector copes differently. Among ASEAN members, countries such as the Philippines and Indonesia have 
followed a self-sufficiency agenda at a high cost, for example through import restrictions. Meanwhile, exporting countries such 
as Vietnam and Thailand at times of high prices have restricted their export volumes. Emerging rice-exporting countries such 
as Myanmar and Cambodia have aimed to target mature markets as opposed to niche markets. The resulting regional policy 
incoherence is inefficient and lowers regional food security.

Even if it does not benefit a country’s poorest households directly, static and dynamic gains from trade openness are known 
to raise real national income. A gain in national income provides more leverage for the government to assist poor households 
indirectly. In China, the government has set up a special local bank account for each household and an annual allocation is 
made to each account from the Agricultural Financial Subsidy Fund just prior to the planting season. This measure is used to 
reduce social tensions in rural areas for instance, when farm incomes are falling behind urban incomes. This allows China to 
avoid introducing the economically costly agricultural protection measures used by higher-income countries. (Huang, Wang & 
Rozelle (2013)). 

A fall in costs of transport and communication services increases trade and raises real incomes for the countries involved, as 
does a reduction in trade taxes or import quotas. Changes in government barriers to international trade are, however, less 
predictable. They have been used occasionally by the region’s developing countries to reduce short-term domestic food price 
fluctuations. Examples include introducing or increasing export restrictions and lowering or suspending import tariffs when 
international food prices spike upwards, and the opposite when international prices slump. 

In terms of altering the long-term trend of domestic food price levels, developing countries have tended to confine themselves 
to export restrictions if they are net food exporters, and to import restrictions if they are food import-dependent. Export 
restrictions lower the domestic consumer and producer prices of food, while import restrictions raise them. 

As emerging economies industrialise and urbanise, those not well endowed in agricultural land per capita have tended to move 
from being net exporters to net importers of farm products and, over the long term, they have tended to switch from taxing to 
subsidising farming. Indeed, some key emerging economies are showing signs of going down the agricultural protection path 
that earlier-industrialising economies took. In the case of China and Indonesia, for example, the rates of government assistance 
to their farmers now exceed the average for high-income countries. 

Generally speaking, in the early stages of industrialisation governments devote and utilise their resources to create favourable 
conditions for the development of modern non-farm sectors. This also means fostering institutional reform such as privatisation 
of state-owned enterprises, encouraging the development of the private sector, and improving macro policy frameworks. 
Countries with a comparative advantage in agricultural production want to continue to encourage agriculture but, at the same 
time, desire resources for developing non-farm sectors and the urban economy. How can that best be done without detracting 
from agriculture? 

Governments use various market price-distorting measures including trade measures to address food security related issues 
such as poverty. Such price-distorting trade measures tend to reduce aggregate national income, but they also redistribute 
income as between households that are net buyers versus net sellers of food. If the trade measure lowers the price food 
producers are paid and so discourages farming, then the demand for farm labour falls as well. If the farming sector uses 
unskilled labour and the majority of the country’s workforce is unskilled, then the trade measure will lower unskilled workers’ 
wages, not only in farm jobs but also in non-farm jobs. This is even more so in agrarian economies (countries where majority 
large share of the workforce is in agriculture) and where the market for unskilled labour is more flexible. Price-distorting 
trade policies in developing countries can also raise the return to relatively scarce human and non-farm capital (Stolper and 
Samuelson 1941), and thereby potentially increase income and wealth inequality. While a measure that reduces domestic food 
prices might benefit poor households’ expenditure, their earnings could be harmed if they are sellers of unskilled labour and/
or food, thereby making the economic welfare effects uncertain. What is critical, therefore, is not only whether the poor are 
predominantly net buyers or net sellers of food, but also the extent to which their income depends on the demand for farm 
labour. 
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Demand for food is price inelastic. If there is a shortfall in food supplies, then the price will rise – especially for food staples 
such as grain. As a result of price increases, poor people spending a large share of their household budget on staples such as 
rice could starve . Such situations trigger responses that were evidenced in 2008, where, for example, the Indian government 
banned the export of rice to ensure that the domestic price remained lower than the international price. This resulted in 
panic buying in the Philippines because the household perception was that international stocks were limited. Japan, on the 
other hand, produces and consumes eight million tonnes of rice annually, and reserves one million tonnes for emergencies. 
When the international grain price more than doubled during this period in 2008, the consumer price index for food in Japan 
increased by only 2.6 per cent. This shows that Japanese consumers can afford to be indifferent to international price hikes of 
agricultural products because agricultural and fishery products including imported grain are nothing but 15% of the Japanese 
total food expenditures. The 2008 spike eventually eased when the US supported Japan to export some of its imports under 
tariff rate quota to the Philippines. This information was enough to burst the speculative bubble. This shows that international 
agreements to address emergency situations can be helpful when physical reserves are in short supply globally. This also 
suggests that in the case of rice, which is an important commodity in Asia, a well-designed regional architecture in Asia is 
worth considering.

Communicating the merits of free trade arrangements is important. Efforts to do so by government, academia, think tanks and 
industry stakeholders can indirectly improve the participation of smallholder farmers in regional value chains and consequently 
improve their livelihoods. This will create pathways to raise national incomes while strengthening resilience in regional food 
systems.  

RECOMMENDATION 4.1
Expedite free trade agreements and food market liberalisation regionally and globally.

RECOMMENDATION 4.2
Communicate the benefits of food trade liberalisation between countries in Asia by providing appropriate information to 
all stakeholder groups and raising awareness of benefits. 

RECOMMENDATION 4.3
Commit to minimising price distortions and facilitate increased infrastructure investment by promoting private sector and 
foreign direct investment in food production systems.

There are a number of channels through which trade openness might boost national economic growth: 
•	by creating a more attractive investment climate;
•	by bringing in new ideas and ways of producing, processing, distributing, marketing and financing; and
•	by accelerating technological catch-up. 

For these channels to be successfully tapped, governments need to demonstrate political willingness to open the economy 
and leadership in convincing citizens of its virtues and, if need be, to introduce measures to compensate key losers from such 
growth-enhancing reforms.

As far as the involvement from the private sector is concerned, in the absence of public stockholdings the private sector has 
the incentive to contribute to market stability by buying stocks and storing them in times of plenty when prices are relatively 
low, and selling down those stocks when prices are high. The profit motive is likely to result in the private sector doing this 
more efficiently and effectively than a public agency, and more so the clearer/less erratic is government stockholding globally. 
However, when global stocks are low, markets are very vulnerable to price spikes if there is an unexpected drop in production 
or a surge in consumption (Wright, 2011). Because of that, citizens and governments often take comfort in knowing they 
have access to public reserve stocks of staple foods. Such public stockholding might be more cost-effective if undertaken in 
collaboration with like-minded governments. 
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Box 4.1: Cooperative Bulk Handling and supply chain management

Cooperative Bulk Handling (CBH) is Western Australia’s largest grain handler, which allows it to achieve some strong 
economies of scale. It is also WA’s largest grain exporter. 

CBH bought a 50 per cent stake in Interflour Group in Indonesia in 2004. Although subject to some criticism at the time, 
CBH had the foresight to use Interflour’s capability to alleviate long term supply chain inefficiencies, given that Interflour 
had subsidiary operations in Malaysia, Vietnam and Turkey. In 2013, CBH’s share of Interflour profit totalled AU$8 million. 
To further alleviate supply chain inefficiencies, CBH is part of a consortium that is building a new agricultural export 
terminal at the port of Newcastle in New South Wales.

In 2013, CBH rebated growers more than A$4.75 million from the group’s operations, marketing and investments to help 
offset grower handling and storage charges. CBH also invested A$155 million to upgrade and maintain the network and 
receiving sites, plant and equipment, ports and rail operations. This investment will help CBH continue to deliver efficient 
storage and handling to its grower members in the future.

RECOMMENDATION 4.4
Develop policies to support lowering of trade-related transaction costs, creation of improved information systems, better 
marketing strategies and infrastructure such as storage, distribution and transportation systems for public and private 
institutions engaged in the food value chain. 

Mapping regional frameworks

Asia has three regional organisations that work on a wide range of issues related to development and security. These are: 
•	 the Association of Southeast Asian Nations (ASEAN), comprising the 10 countries in South-East Asia, namely Brunei, 

Cambodia, Indonesia, Laos, Malaysia, Myanmar, The Philippines, Singapore, Thailand and Vietnam; 
•	 the ASEAN Plus Three (APT), which brings together the 10 ASEAN states with China, Japan and South Korea; and
•	 the East Asia Summit (EAS), which includes the 10 ASEAN Plus Three countries plus Australia, New Zealand, India, the 

United States and Russia. 

The geographical footprint of all the EAS member countries presents a huge potential to address food security issues – from 
availability and access to affordability and utilisation. The track record of these regional organisations in responding to food 
security, however, is rather mixed. The region’s experience with the 2008 food crisis compelled ASEAN members to create new 
and strengthen existing regional mechanisms to address the challenges posed by food insecurity. These regional mechanisms 
are built within the ASEAN Integrated Food Security (AIFS) Framework, which was established in 2009. AIFS aims to address 
the region’s long-term food security by outlining the scope of joint approaches for cooperation among ASEAN member states. 

The AIFS Framework is supported by the Strategic Plan of Action on Food Security (SPA-FS)10. The SPA-FS aims to ‘ensure 
long-term food security and improve the livelihoods of farmers in the region’, and has six objectives (Economic Research 
Institute for ASEAN and East Asia (Eria.org)):

•	 increase production; 
•	 reduce postharvest losses;
•	promote markets and trade for agricultural commodities and inputs;
•	 increase stability of supplies;
•	promote availability of and accessibility to agricultural inputs; and
•	 operationalise food emergency relief arrangements.

The effectiveness in addressing food security concerns of these comprehensive strategic frameworks has yet to be assessed. 
But it is helpful to examine the experiences of the ASEAN Plus Three Emergency Rice Reserve (APTERR) and ASEAN’s 
Integrated Food Security Information Systems (AFSIS) as illustrations of the kinds of challenges that confront these types of 
regional arrangements. 

10  ASEAN Secretariat. (2011). ASEAN Integrated Food Security (AIFS) Framework and the Strategic Plan of Action on Food Security (SPA-FS) in the ASEAN region 2009-2013. Available at 
(http://aseanfoodsecurity.asean.org/wp-content/uploads/2011/08/aifs.pdf)
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ASEAN Plus Three Emergency Rice Reserve

APTERR was conceived after the 2008 food price crisis11 and was launched as an ASEAN Plus Three initiative in July 2012 with 
four principle aims; to make more rice available during emergencies; to stabilise the price of rice; to improve farmers’ income 
and welfare; and to improve food security without distorting the international rice market.

APTERR is  comprised of both earmarked pledges (commitments from national reserves) and physical pledges (rice exclusively 
allocated to APTERR). Earmarked pledges form the major part of the commitments, a total of 787,000 tonnes. The Plus Three 
countries account for 700,000 tonnes, while the ASEAN member countries have pledged a total of 87,000 tonnes. Under the 
APTERR arrangements, rice is made available through a three-tier system involving special commercial contracts, emergency 
grants and loans, and the delivery of donated rice in times of acute emergency.

While having regional rice reserves is a good strategy, more can be done to improve the current APTERR mechanism. Firstly, 
the contribution of each ASEAN country is quite low when considered in the context of their rice production and consumption 
capacities. National rice reserve strategies usually require at least one or two weeks of domestic consumption volume be set 
aside. Considering that some countries in South-East Asia are among the world’s largest rice producers and consumers, 
there is room to increase ASEAN commitments. Secondly, there is scope for some ASEAN members to increase their financial 
commitment to APTERR. 

There is also merit in expanding the APTERR membership to include other countries within the EAS framework, such as India 
and the United States. Both countries are major rice producers and each has the capacity to make a significant contribution 
to the regional rice reserve mechanism. Furthermore, to successfully progress the regional rice reserve arrangement, member 
countries should be encouraged to boost their voluntary contribution by earmarking a certain percentage of national production 
as a contribution to countries in the region that are in need. For example, Japan currently commits half a million tonnes of rice 
to countries in need, but it could increase this contribution. A strong political commitment by countries to strengthen APTERR 
would help stabilise markets in times of price volatility and food crises. For governments, the cost associated with earmarking 
reserves will not be high, as the market will factor in a commitment to tackle the shortage when such situations occur. Physical 
reserves may not even be needed as long as there is a political commitment and a willingness to step in and address regional 
food shortage issues. Agreeing to earmark a percentage of production as a contribution for emergency situations can also help 
countries in the region minimise future governmental expenditure that would otherwise be needed to respond to situations of 
food shortage or price spikes. 

While these improvements are necessary for APTERR, it is also important to recognise the changing diet preferences across 
Asia. A trend is widely developing across Asia wherein countries are losing its appetite for rice in favour of wheat. South 
Korea is leading this trend where, in 2014 rice consumption was the lowest at 65.1 kilograms per person per year and flour 
consumption in the form of bread, pastries and noodles etc. was at 33.6 kilograms per person per year (highest since 2006). 
Similar trends are being witnessed in other parts of Asia, for example  noodle consumption in Indonesia (second biggest wheat 
importer) lifted wheat demand by about 60 per cent since 2005 to about eight million tonnes annually; wheat consumption in 
India (second biggest wheat grower) is projected to surpass output by more than five million tonnes annually; and Bangladesh 
is set to import four million tonnes to meet local demand of three million tonnes annually. Wheat is therefore becoming an 
important commodity across Asia as it sees 40 million tonnes being shipped in annually and occupying 25 per cent of the 
world’s imports (Cho and Jang, 2015).

Improving and expanding a regional food reserve scheme as part of policies to stabilise food quantities and prices needs to 
be accompanied with reforming the national food reserve policy. Some countries in Asia (for example China and Indonesia) 
are implementing food reserve management policies that might prove to be ineffective and create a fiscal burden. Therefore, 
national governments need to transform their food stock policies to be in line with market-friendly stabilisation policies, such 
as a warehouse receipt system, futures markets and other alternatives.

RECOMMENDATION 4.5
Review the APTERR framework with a view to broadening its scope, particularly in terms of: 

•	Expansion of membership;
•	Expanding the scope of regional rice reserves beyond natural disasters and emergency use to consistently stabilise 

the market;
•	 Inclusion of wheat within the APTERR framework;
•	Enabling the involvement of private sector operators to store and manage such reserves through public-private 

partnerships at the regional level.

11ASEAN Plus Three Emergency Rice Reserve Agreement (2011). Jakarta, Indonesia, 7 October. Available at (http://www.scribd.com/doc/97411992/APTERR-Agreement)
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12 RSIS Centre for Non-Traditional Security (NTS) Studies. (2010). Report on Food Security Expert Group Meeting ‘Food First: Ensuring Food and Nutrition for Urbanites’. 4–5 August. 
Singapore.

Regional capacity building and information sharing

Even though many countries might achieve food security for the short term, eliminating food insecurity altogether is a long-
term issue. Creating a resilient global food ecosystem is a necessary prerequisite to address long-term challenges. To enable 
such a food ecosystem to operate efficiently, ongoing information exchange on national policy directions is required. Many 
have suggested that one of the reasons for the 2008 crisis was not necessarily the lack of food stocks, but rather the lack 
of confidence in the information on stocks at the national and regional levels. This is an indication of poor and disconnected 
information systems. To avoid such situations in the future, a wider-ranging information exchange, for example on stock-to-use 
ratios at the national, regional and global levels, could be put in place. 

Information flow between ASEAN countries and other nations that play a critical role in the region – for example India, China and 
Japan – must be improved, particularly relating to issues impacting on agricultural resources that are used for food production. 
Examples of such issues include land availability, water supply, soil conditions and salinity issues. Information on the pricing 
of such resources – for example land in different economies – would provide an improved understanding of the urbanisation 
rate of such scarce resources. This would help the region better understand what proportion of yield increases would be 
necessary to cope with the ongoing demand and deficiency of natural resources. Improved collection and dissemination of 
data would also help the private sector operate more efficiently through improved resource allocation, better storage, and 
optimal management and decision-making.

ASEAN’s Integrated Food Security Information Systems (AFSIS) aims to forecast and monitor supplies and the uses of basic 
food commodities. Efforts to make AFSIS a credible regional information platform are hampered, however, by the lack of 
timely, reliable data from member states12. The issues of data quality and timeliness are dependent on the way member states 
manage data inflows. Information on agricultural production is often guarded as trade and/or national secrets. 

Given the importance of regional information sharing and exchange, ASEAN needs to develop greater trust and transparency 
in order to help its member states – as well as other states in the wider region – address food security concerns. Information 
such as physical food stocks could be made more transparent, while changes in food policies and lessons learnt could be 
incorporated as part of the information-sharing exercise. These types of information sharing would help to engender trust and 
greater confidence among neighbours and help minimise volatility and panic in regional and international markets in food crisis 
situations.

Optimising the ASEAN Economic Community

A significant development in one of the regional organisations in Asia is the establishment of an ASEAN Economic Community 
(AEC). One of the AEC’s major objectives is to have a highly competitive economic region that promotes equitable economic 
development. Within the AEC framework, it is envisioned that food security – particularly food availability – could be improved 
through the promotion of closer trade. Improving regional trade would help sustain agricultural production in the lowest-cost 
locations while enhancing competitiveness through harmonising food quality and safety. 

Despite current efforts to improve food availability through trade promotion, protectionist practises persist. National policy 
agendas grounded in self-sufficiency could be better calibrated with improved regional architecture. Learning and sharing 
between countries enables better national policies to be created, allowing them to be synchronised with regional concerns.

As the region moves ahead with realising the AEC, more concerted efforts should be made to address protectionist tendencies 
of member countries, as these could adversely impact the goals of food availability and access. Further improvements in trade 
facilitation could be achieved by strengthening current efforts in promoting physical and institutional connectivity. These include 
improving the speed, frequency and ease of transport, border clearance and transit services, and the expenses of wholesale 
and retail distribution. These measures would help address the region’s inadequate and inefficient logistical services, which 
have led to excessive spoilage of perishable food products (Eria.org). 

Countries in the region also need to actively address interlinking issues that impact food security, such as poverty. For example, 
China has achieved the first phase of its United Nations Millennium Development Goals and is currently working on the second 
phase of absolute poverty reduction. To minimise income discrepancy between people in urban and rural areas, agricultural and 
industrial sectors in China are learning from the Japanese policy experience of the mid-1960s when the country established 
factories in rural areas, thereby allowing farmers to work in factories while continuing to live in the countryside. These types 
of rural-urban development policy experiences are best exchanged through regional forums. ASEAN countries need to adopt 
such policy sharing approaches.
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Improving regional connectivity however, requires a huge amount of resources, investments and sustained commitment from 
different stakeholders. This is where multilateral public-private partnerships would be critical to improving the connectivity 
needs of many countries in the region.

Forging partnerships and strengthening intra and inter-regional collaboration 

To further advance a comprehensive food security strategy, more efforts must be made to strengthen partnerships with other 
regional and international organisations and promote collaborative research and development. ASEAN with the Plus Three 
countries and the wider EAS framework could strengthen collaboration with international institutions, such as:

•	 Food and Agriculture Organisation (FAO);
•	World Food Programme (WFP);
•	 International Fund for Agricultural Development (IFAD); and
•	 International Rice Research Institute (IRRI) and other research bodies. 

The vast resources of international research and development institutions could help countries in the region with the multiple 
challenges they face concerning food security. In areas of food safety and nutritional security, developing countries need 
valuable assistance from the FAO. Similarly, in improving access to good nutritional food, the assistance of the WFP would be 
extremely helpful. Furthermore, in areas of improving production of different food commodities, strengthened partnerships with 
IRRI, IFAD, and other relevant bodies would engender closer collaboration in improving food security. 

Information pooling and experience sharing among these agencies already exists. But for the region to tackle all of the 
interlinking and multi-faceted elements of food security optimally, a broader and more comprehensive Asian Partnership on 
Food Security must be established, championed by growing economic powerhouses such as India and China. While such 
developments may seem ambitious, with regional buy-in and political willingness the aspirations of such a partnership can be 
achieved. 

In a similar vein, some would argue that food information has become politicised and that countries are making decisions 
about food security issues (and developing their food security strategies) on grounds that are largely political, and that may 
result in misrepresentation, policies and signals that cause panic within the entire regional (and global) food system grounded 
in politics rather than what is actually happening in food systems on the ground. To alleviate some of the associated concerns, 
an independent and regional coordinating body could be a mechanism by which heightened levels of engagement and 
collaboration can be created. This body could facilitate multiple activities including, but not limited to, information on pricing 
and climate predictions, and help with depoliticising the interpretation of information. This approach could also enable the 
creation of a harmonised data collection and management strategy for the region. To encompass a holistic regional strategy 
that spans the value chain, concerns relating to food loss, food waste management, food safety and nutritional security must 
also form part of its mandate.

RECOMMENDATION 4.6
Consider the establishment of an independent pan-regional food security agency:

•	 To curate relevant information and datasets;
•	Develop and implement a data management strategy;
•	Agree upon datasets for release for information sharing and pooling, e.g., stock-to-use ratio;
•	Deliver an annual regional food security outlook conference;
•	Develop a coherent Asian Partnership on Food Security encompassing aspects of food safety and nutritional 

security;
•	Develop a regional strategy to minimise food loss (e.g., technological advancements for post-harvest technologies) 

and communicate the importance of food waste management and minimisation.
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5: INNOVATION FOR
FOOD SECURITY

Over the past 60 years, innovation enabled the United States to increase its agricultural output by 250 per cent for the same 
amount of inputs (Simmons 2015). There are many gains to be achieved by helping developing countries in Asia to access, 
adapt and develop their own context-specific innovations to improve production systems. There are many innovations in 
production – for example better post-harvest technologies or higher yielding breeds – that are being used in developed 
countries but have yet to be applied in developing countries. An innovation system that is underpinned by research and 
development and support services could be linked to broader development once human capital is made more efficient.

Research and capacity development systems

The benefits of agricultural research and development are known to far exceed its costs. Annual rates of return on R&D 
can range from 20 to 80 per cent (Alston, 2010). Asia has been home to some well-managed and funded research and 
development systems that have produced world-class research, particularly in China and India. For example, in India 23 per 
cent of patents are filed by the public sector in comparison to eight per cent in Australia and an average of six per cent in OECD 
countries. Between 1996 and 2008, agricultural research and development spending in the Asia-Pacific region increased by 
50 per cent, from 8.2 to 12.3 billion in 2005 Purchasing Power Parity (PPP) dollars13. The main drivers of this growth were 
China and India, which accounted for nearly 70 per cent of the total. China’s agricultural research and development spending 
increased from 1.6 to 4.0 billion 2005 PPP dollars over the same period. India’s level of investment also increased substantially 
during this time due to increased government commitment to agricultural research and development, spending 2.3 billion 2005 
PPP dollars in 2008 (Beintema and Stads, 2010).

From the mid-1980s to the mid-1990s in Asia, public and private sector agricultural research and development grew in real 
terms, however the rate remained too low to fill the gap needed to support the region’s rapid growth in demand for agricultural 
products. The most important factor inducing this growth was the liberalisation of industrial policy, which enabled private and 
foreign firms to operate and expand in agricultural input industries. 
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Figure 6: Public expenditure on agricultural research and development as a percentage of agricultural GDP

Source of raw data: Flaherty, Stads and Srinivasacharyulu (2013).

For example, in India, private sector spending has more than quadrupled since the mid-1990s and in 2008/09 accounted for 
nearly one-fifth of India’s total annual public and private agricultural research and development investments. Thus, increasing 
agricultural research and development spending is a strategy for Asian countries to pursue if they wish to reduce the rate of 
decline in their food self-sufficiency. 

Agricultural careers in Asia

No region in the world can match the size of Asia’s agricultural workforce. Asia is home to almost 80 per cent (1 billion) of the 
world’s (1.3 billion) agricultural workers, followed by 14.3 per cent in Africa, 3.6 per cent in Latin America and 3.7 per cent in 
the rest of the world (FAO, 1996a). China and India provide more than 60 per cent of the world’s agricultural labour and 78 per 
cent of the total for Asia.

13 Purchasing Power Parity (PPP) is an economic theory that estimates the amount of adjustment needed on the exchange rate between countries in order for the exchange to be equivalent 
to each currency’s purchasing power. http://www.investopedia.com/terms/p/ppp.asp
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In developed and developing countries alike the agriculture sector tends to have a poor image. Agricultural jobs are frequently 
beset by poor wages, low productivity, underemployment, lack of social protection and exposure to a variety of risks, including 
weather patterns and volatile markets (IFAD). In the developing world the conceptualisation of agriculture as a vocation for 
the unskilled has augmented the urbanisation trend, with young males in rural areas migrating to cities in search of more 
sophisticated and better remunerated employment. 

In India a consequence of this trend over the past decade has been a rapid decline in the number of farmers, from 69 per 
cent to 49 per cent. An accompanying trend has been the increase in the average age of farmers; more than 55 per cent of 
farmers are over 55 years of age. This ageing trend has implications for the implementation of new farming approaches and 
technologies, particularly those based in the use of information and communication technologies, which older farmers tend to 
engage with less than younger and more innovative people. 

Parents increasingly insist that children register for degree programmes with good employment opportunities and job security 
and in rural households it is often the least employable child that goes into agriculture. Consequently, the region is observing 
a declining level of enrolments in agricultural schools (Atchoarena and Holmes, 2005). In India graduates with agricultural 
qualifications prefer jobs in the public sector however insufficient employment opportunities have caused a decline in enrolments 
in agricultural universities. In economies such as Malaysia and Thailand, competition from the better paying industrial sector is 
making the agricultural sector a less attractive employment option.

At the entry level, institutions need to produce graduates that understand and can operate within an integrated and holistic 
food system.  Expanding agricultural science training to include learning opportunities that are integrated with social sciences, 
business, economics and other related fields broadens graduate skill sets and enhances employability. This would be particularly 
advantageous in countries in the region such as the Philippines and Malaysia where  public extension service providers have 
more than one portfolio to manage across many levels of governance. While some of the guidance to farmers is provided at the 
municipal level, extension service workers are also required to advise on cropping issues and emergency response matters, 
and sometimes to deliver other related front-line services. 

This has created the need to maintain a core set of people well trained in agriculture through a mix of practical, technical 
and academic training. Agriculture will need well-trained people, not to only work on farms, but at all points of the supply 
chain, and to provide extension services and conduct research. These people need to be trained in a range of disciplines 
including agricultural, animal, veterinary, environmental, nutrition, economics and social sciences. This would require achieving 
an appropriate balance in postgraduate training for agricultural workers with higher degree research training for selected 
groups to carry out research and teaching.

Agricultural careers need to be promoted as successful and respectable career options. Farming is often portrayed as 
“masculine” despite growing recognition of female representation in and contribution to agricultural productivity. Empowering 
young women could therefore be particularly important. According to FAO, if women in developing countries had the same 
access to productive resources as men do, yields would increase between 2.5 and four per cent (IFAD). To ensure youth 
involvement in the agricultural sector, in August 2015 young agricultural leaders from across the world signed the Canberra 
Youth-Ag Declaration with a view to presenting it to the UN Committee on Food Security. Some of the themes identified in the 
declaration relate to promoting and enhancing the image of farmers, creating a global network of young agricultural innovators 
and encouraging responsible consumption through better education and use of resources (The Land 2015). 

RECOMMENDATION 5.1
Maintain a balance between education programs that produce graduates with specialist skills, and programs that train 
generalists capable of systems level thinking and implementing solutions.

Extension and technology transfer systems

Public extension systems are a well-recognised support system for farmers as far as accessing new information on farming 
practices, access to piloting seed technology and other similar efforts. From a regional perspective, these efforts are vital as 
far as transferring information from the regional knowledge base to farmers and educating them about how to make better 
decisions is concerned.

In recent years, extension has been couched within a technology transfer process. In many Asian countries, research institutions 
have strengthened, but extension systems have not kept up. In Asia, most small farmers operate on farms less than two 
hectares in size and projections indicate that this trend is unlikely to change in the short to medium term. Despite the growing 
urbanisation trend, the proportion of agricultural labour to total employment is expected to remain high across most populous 
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parts of the Asian region. This is in spite of the agricultural sector’s contribution to gross domestic product being in decline. 
This increase in the agricultural workforce is likely to require new skills and capabilities in order to take advantage of advanced 
agricultural modes of operation. Public facilitation of extension systems will need to continue, especially for small farmers. The 
higher-level extension systems might become privatised for advanced technology transfer. 

Investments in extension services could improve agricultural productivity and increase farmers’ incomes, especially in 
developing economies where more than 90 per cent of the world’s almost one million extension workers are located (World 
Bank). The impacts of extension are usually greatest in the early stages of new technology dissemination, when information 
imbalance is at its greatest. Extension departments form the centrepiece in many countries’ agriculture ministries in terms of 
employee numbers. For example, there are an estimated 100,000 extension agents in India.

Existing publicly facilitated extension models in Asia are being challenged to look for less costly and more pluralistic systems 
that could be privatised or provided by non-government organisations (Antholt 1998 and Anderson 2007). In developed 
parts of Asia the private sector has stepped in to provide extension services. Box 5.1 provides an overview of the Lotus 
Rice experience in Vietnam, which has developed a new tri-partite model for the provision of extension services that involves 
farmers, the company and the local government. 

Box 5.1: Lotus Rice in Vietnam

The Lotus Rice factory is located in the Mekong Delta near the Cuu Long Rice Research Institute, Can Tho. The firm 
works with farmers, research institutes and the government to buy high quality seed. Ninety-nine per cent of harvesting 
in this region is carried out by machine. Lotus Rice buys paddies from farmers on a contract basis and provides technical 
assistance to farmers regarding rice health and use of inputs to help produce high quality rice.

Lotus Rice sees the new form of agribusiness consolidation in Vietnam as having a single farm of 2,000 hectare growing 
just one type of rice using standard approaches, with cooperation between farmers, the company and local government. 
As this approach starts to demonstrate benefits, it could be used to convince the government that such a scaling 
approach could be adopted. Farmers following these procedures and securing benefits demonstrates the benefits of 
working together. Over time, Lotus Rice hopes that this collaboration will build trust and create new opportunities.

The firm appreciates the need to work with farmers to reduce inputs before it can enable them to move to high value 
adding organic practices, as water and environmental considerations must be adhered to in order to secure organic 
certification. Marketing is a key element of its success. Lotus Rice believes that the transition from current production 
to organic products will take approximately five years. The company manages organic production as a separate project 
from its core business and it will maintain between 70 and 80 per cent of its current production of high-quality non-
organic rice, transitioning to organic over time so that certification can be achieved for export to Europe. The firm has 
also started cooperation with Japan to diversify and produce sushi rice.

RECOMMENDATION 5.2
Maintain traditional public sector extension systems to ensure small farmers continue to have access to new knowledge 
and technologies whilst encouraging the private sector to emphasise technology transfer systems aimed at expediting 
the adoption of new private sector technologies.

Technologies and regional research and development cooperation

For farmers to move up the value chain, it is imperative that consideration be given to increasing farm productivity, as discussed 
in Chapter 3. Besides considerations such as farm size expansion, providing avenues for research application and technology 
uptake are critical. Small-scale farmers require access to research and development but perhaps not at the high-end level. 
High science and low cost technology outlay is what small-scale farmers need. For example, Japan invented the technology of 
automatic planting machines for rice 30 years ago. This invention is only recently finding its way to countries like India, China 
and parts of South East Asia. 

An area of research that could benefit Asia is in the development and deployment of genetically modified (GM) crops. Research 
shows that agricultural biotechnologies – especially transgenic crops – could boost food security by lifting farmer incomes, 
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lowering food prices and improving food quality (Anderson 2010). Although significant private and public sector research is 
taking place across the region, at present there are only four countries actively growing GM crops; Australia, China, India and 
the Philippines. In many ways miscommunication and uncertainty about the impacts of GM crops have been the primary factor 
precluding wide-scale uptake of genetically modified crops (Klumper and Qaim 2014).

The recent Global status of commercialised biotech / GM crops Report (ISAAA, 2014) confirmed significant multiple benefits of 
GM crops in the last 20 years.  It noted that “on average GM technology adoption has reduced chemical pesticide use by 37 
per cent, increased crop yields by 22 per cent and increased farmer profits by 68 per cent.” Provisional data for 1996 to 2013 
showed that biotech crops contributed to food security, sustainability and environment/climate change by: increasing crop 
production valued at US$133 billion, providing a better environment by saving approximately 500 million kilograms of pesticide 
use between 1996 and 2012 and conserving biodiversity by saving 132 million hectares of land between 1996 and 2013; and 
helping to alleviate poverty for more than 16.5 million small farmers and their families, a total of more than 65 million people, 
some of which are the poorest in the world (Biotech-Now).

Biotech crops are essential. Adherence to good farming practices, such as crop rotations and resistance management, is a 
must for biotech crops, as it is for conventional crops. Some of the new technologies will eventually filter down to smallholders, 
just as happened in India with insect resistant cotton, which revolutionised cotton production and increased income for small 
farmers.  There is ample scope to increase production, improve human health, reduce losses and improve distribution.  The 
Gates Foundation is investing heavily in new technologies for subsistence farmers in Central and West Africa – much of which 
is based on solving pest and disease problems by using a transgenic approach. Figure 7 shows the rate of farmer uptake of 
GM crops  and reveals that it has taken less than 10 years for India’s cotton crop to become essentially 100 per cent GM, with 
most farmers being smallholders. As a result, India is now the world’s top cotton producer. Similarly, Pakistan took three years 
to go from zero to 100 per cent GM cotton (Jones 2015).

Figure 7: Farmer adoption of biotech crops
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In Malaysia, the formulation of the National Biotechnology Policy and the Bioeconomy Malaysia agenda laid the foundation 
for the Malaysia Biotech Corporation. The organisation today focuses on better use of renewable biological resources and 
innovative bio-based technologies in the production of chemicals, materials, food and feed. By helping bio-based small to 
medium enterprises to move up the value-chain, Malaysia is setting itself up to advance in the global market (GFIA 2015).

RECOMMENDATION 5.3
Communicate the merits of GM products across the region, paving the way for increased private R&D investment. New 
biotechnologies are indispensable to provide the food production and productivity gains needed for Asia to feed itself and 
for food exporting countries to continue their exports. 

Source: Savage, S. (2015) Who controls the food supply? Based on data from the Context Network, USDA-NASS and FAOStats.
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To enhance production by adopting new technologies, regional research collaboration must be expanded. The Southeast 
Asian Regional Centre for Graduate Study and Research in Agriculture and the International Rice Research Institute (IRRI) 
are examples of regional collaborations. For example, IRRI’s market research team developed a new application ‘Investment 
Game Application (IGA)’, which could help farmers in South Asia and South-East Asia participate in an investment market for 
public rice breeding. Using the application, farmers select a preference for rice-breeding products that would impact on their 
livelihood while dealing with risk and cost trade-offs. The challenge for farmers is to use the small investment pool to create a 
10-fold return by designing their ideal rice variety (Demont 2015). IRRI has also developed a ‘Crop Manager app’, a decision-
making and advice tool that helps farmers increase their income by US$100 per hectare per crop. 

Such innovations help farmers to learn new technologies while improving their management and decision-making capabilities. 
The permeation of mobile technologies in some African countries has resulted in farmers being able to track real-time price 
movements in various food crops. Improved means of information pooling, technology exchange and research collaboration 
between institutions need to be followed up with technical cooperation across regional economies.

From a regional research capability and institutional perspective, the middle-income countries of Asia could lift their support 
and for investment in the Consultative Group for International Agricultural Research (CGIAR) and other international research 
agencies. This would provide a payoff to the region by extending the research outcomes into national agricultural research 
systems (NARS). The Australian Centre for International Agricultural Research (ACIAR) is a good example of how a competent 
national agricultural research centre can work with regional partners to enhance agricultural capacity building in Asia through 
focused projects aimed at addressing specific issues.

Box 5.2 ACIAR – A Model For Project Partnerships

CIM/2013/011 – Indo-Australian project on root and establishment traits for greater water use efficiency in wheat 2
This project builds on previous work aiming at developing wheat with deeper, faster-growing roots that better exploit 
soil moisture and increase yields in rain-fed or minimally irrigated systems in India and Australia.  The project was 
commissioned by the Australian CSIRO’s Plant Industry Division and is being undertaken in collaboration with:

•	 the Directorate of Wheat Research, India;
•	 Indian Agricultural Research Institute;
•	Agharkar Research Institute, India; and 
•	Banaras Hindu University, India. 

It began on 1 August 2013 and is set to finish on 30 June 2017.

LPS/2008/048 – Sustainable livestock grazing systems on Chinese temperate grasslands
This project addresses the degradation of China’s grasslands.  It will provide evidence and grassland management 
options to help guide China’s research and development agencies on how to alleviate poverty and reduce grassland 
degradation of by improving household incomes from livestock production while reducing grazing pressures. The project 
was commissioned by Charles Sturt University Australia, and is being undertaken in collaboration with:

•	Gansu Agricultural University, China;
•	 Lanzhou University, China;
•	Chinese Academy of Agricultural Sciences;
•	 Inner Mongolia Agricultural University, China; and 
•	China Agricultural University.  

It began on 1 July 2011 and is set to finish on 31 December 2015.

RECOMMENDATION 5.4
Leverage the regional centres of expertise sharing capacities and R&D advancements through collaborative arrangements 
such as research/ training consortia and other regional forums. Middle-income countries should also continue to support 
the Consultative Group for International Agricultural Research (CGIAR) and other international research agencies, 
subsequently allowing the enhancement of national agricultural research systems (NARS).
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Interdisciplinary research and development efforts across the entire value chain – including agriculture transportation, storage, 
processing and household utilisation and nutrition – should be promoted. Investing in new technologies – particularly those 
relating to minimising post-harvest food losses and the management of food waste – would benefit the region.

The role of education, research and innovation in biosecurity cannot be overstated. There is an urgent need to build scientific, 
technical and regulatory expertise in all areas relevant to biosecurity. In many countries expertise in the safe trade of animals, 
plants and aquaculture as well as pathology, epidemiology, risk analysis and public health is lacking. Sustained investment in 
these areas of the value chain would help offset increased food demand in the future.  

New modes of agricultural production such as urban farming could be promoted through research and innovation. Research 
institutions and businesses should collaborate to enhance entrepreneurial initiatives. Regional governments must support 
such initiatives through appropriate policy mechanisms and encourage information sharing on available technologies, including 
those that have been developed privately.

While countries might choose to outsource some related supply chain activities, to achieve a cohesive regional food security 
system some innovative capacity in education, research and technology transfer must be retained at the national level.

RECOMMENDATION 5.5
Strengthen institutional capacities to produce inter-disciplinary researchers, extension and technology transfer workers 
across the areas of the food value chain.

Box 5.3 Aero-Green in Singapore

Aeroponics is defined as the culture of whole plants and/or tissues with their roots or the whole tissue fed by an air or 
water fog (as opposed to immersion in/on water, soil, nutrient agar or other substrates), which contains a nutrient solution 
to provide water and nutrients to the plant/tissue. (Weathers, P.J.)

Aeroponics in Singapore was initiated based on research undertaken by the National Institute of Education, Nanyang 
Technological University, Singapore. The research resulted in the establishment of Singapore’s only aeroponics company 
– Aero-Green (Singapore). Through the sales of aeroponically grown vegetables, the 5.7 hectares company is valued at 
S$12 million. 

The vegetable most commonly grown in Singapore using aeroponics is the lettuce (Lactuca sativa). Lettuce seeds are 
usually obtained from a commercial seed producer in Holland as lettuce does not grow naturally in the tropics. After 
germination, seedlings with open cotyledons are transplanted into polyurethane cubes soaked in water and placed in 
trays. The seedlings are allowed to grow in the trays for two days before being transferred into the aeroponics system. 
The top of the aeroponics system is insulated with polystyrene foam planks, on which the lettuce plants are anchored. 
One plant is slotted into a provided hole in the top planks and the roots suspended in the air below. A nutrient solution is 
applied to the roots of the plants in the form of a mist for 30 seconds at 30 second intervals. The box is sealed to prevent 
evaporation and to keep the surroundings dark to encourage root growth and prevent algae forming.

The Singapore aeroponics system has been used for the commercial production of several high value vegetables. Most 
such vegetables have their natural habitat in temperate and subtropical regions but are able to grow successfully year-
round in Singapore as the aeroponics system allows the cooling of the roots while the aerial portions are subjected to 
hot fluctuating temperatures. 

Source: Teng (2015)

Management capability

In addition to encouraging technology uptake, the development of research systems and the improvement of management 
capability are important, as without efforts in these areas attempts to create innovation systems are likely to be futile.
 
In developing countries livestock manure is still used as compost for plants. Minimising the quantity of seeds sown to ease 
stress on the land and allowing nature to take its course to increase crop yield is another common practice. In such instances, 
enhancement of farmers’ capabilities is important. This could be achieved by raising awareness, information sharing, providing 
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Box 5.4 Little Donkey Farm in Beijing, China

Little Donkey Farm was founded in 2008; its predecessor was a farmers’ school called Yan Yangchu’s Rural Construction 
College (2003-2007), which was run by a group of university professors and students. In 2008, at the invitation of the 
Haidian District government, the school’s management team initiated the sustainable Little Donkey Farm agriculture 
project in rural Beijing. Little Donkey Farm adopted Chinese traditional agriculture technology and now provides high 
quality vegetables, eggs, chickens and pork to local consumers.

Little Donkey Farm launched its community-supported agriculture (CSA) projects in 2009. Joining in the classic vegetable 
box scheme, members (consumers) subscribe for a box of seasonal vegetables every week. By prepaying, the members 
support the farming work and share the potential risks of agriculture. Besides the vegetable box, the farm provides 
planting plots to community members that have an interest in farming themselves. In 2013 more than 1,000 families 
joined in the vegetable box scheme, and nearly 500 families rent their planting plots on the farm.

Sustainability on the farm is measured in two ways. Environmental sustainability is maintained as the project operates 
under a chemical-free agriculture model; and economic sustainability is achieved with consumers prepaying for the 
vegetable box. Moreover, the CSA approach strengthens the relationship between producers and consumers. The 
involvement of consumers in the production process, as well as the transparency of the operation, builds mutual trust 
and generates social capital.

Nearly 70 per cent of local farmers and staff associated with Little Donkey Farm are female. As a prominent phenomenon 
evidenced in China, female farmers are becoming the main source of labour in the rural area when young male farmers 
leave the agricultural sector for work in urban areas as immigrant workers. This has improved the status of females at 
home and in the community.

Being the first CSA farm in China, Little Donkey Farm promoted the idea of sustainable farming and community-supported 
agriculture by sharing its technology and business model with the public. 

Source: JieYing (2015) 

Research shows that in Australia the average cost of employee turnover in the agribusiness sector can cost the farm as much 
as $33,500 per employee. When extrapolated to the industry level this cost can balloon to as much as $336 to $364 million 
per year (NFF 2014). Management capability could be improved by:

•	better product branding;
•	work organisation and job design;
•	 establishing new agri-food technology-based cadetships;
•	 harmonising industry certifications and licencing standards using digital technologies where possible; and
•	 increasing the commercialisation efforts of new research and technological innovations between universities and 

agribusiness, subsequently creating new knowledge transfer models.

Financial management of farms is important for farmers. While determining ways of adding value within the farm gate is 
necessary, further thought and action need to be given to innovations along the supply chain. In Australia, it is known that the 
supply chain takes up 30 per cent of the production cost. Production volatility and uncertainty can cause high fluctuations in 
supply chain costs, particularly relating to the storage, handling, transportation, logistics and similar aspects in getting food 
from the paddock to the plate. If the supply chain takes up a third of the cost, then it is plain to see how negating supply chain 
inefficiencies and innovating could achieve productivity dividends.

advice and associated action that is needed to help farmers maximise efficiency and minimise input costs, such as those 
associated with excessive use of fertilisers, or even identifying more effective means of nitrogen capture for plants. 

In creating an innovative agricultural production system, a balance needs to be achieved between innovative, industrialised 
and traditional methods. Farmers need new research and development efforts to consider how an ecologically sustainable 
method of intensive production could be implemented, matched with the opportunity to connect with consumers in new ways. 
The research and development sector needs to help farmers remain at the forefront of technology-driven production, while 
ensuring quality and safety in the way in which food is produced.



61FOOD SECURITY, TRADE AND PARTNERSHIPS:
TOWARDS RESILIENT REGIONAL FOOD SYSTEMS IN ASIA

An important driver of production volatility and uncertainty is climate change. Ongoing research and development to improve 
the state of natural resources is therefore important. Developing a better understanding of the state of food production systems, 
assessing risks and vulnerability, and issues using early detection systems, including GIS and satellite technologies  as  used 
in Canada and Australia, could have benefits for developing economies across Asia. Regions like the Mekong Delta in Vietnam 
have started to experience the effects of climate change. Rising temperatures, natural disasters and uneven weather patterns 
are affecting the food production system. Efforts must be made to collect and analyse related data on changing weather 
patterns and the evolving state of the region’s natural resources. With climate change set to have an impact on food production 
more related and applied research needs to be undertaken to advance new technologies, for example increased tolerance of 
seeds to changing weather patterns such as floods. With the rise in temperatures and weak cold storage technologies it is 
reasonable to assume that the amount of food wasted will also increase (Keefe 2015). 

RECOMMENDATION 5.6
Foster, through sustained R&D efforts and public-private partnerships, the development of new business models and 
information and communication technologies. These innovations should be directed towards alleviating supply chain 
constraints, building skills and management capability and preparing for impacts of climate change.
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In conclusion, this report outlines some of the pressing issues facing food security in the region, arising from the Commission’s 
consultations and broader research. The analysis identified how growing resource constraints and climate variability are placing 
pressure on the region’s food production capacities. The result is not only the need to produce more food for increasing (and 
increasingly prosperous) populations, but to be able to do so using finite land, water, and input resources more efficiently. 
Countries in the region also need to foster the value chains, organisations and institutions that can ensure that available 
food is nutritious, accessible and utilised effectively. Addressing these issues is not solely about increasing efficiencies in 
existing systems and practices, although this is an important part of the story. There is also a need for novel solutions that 
represent incremental changes in the capacity to ensure food security whilst working within environmental, climate and 
resources constraints. Regional frameworks are an avenue that will support efforts of achieving food security especially where 
harmonisation of approaches related to food production and management are concerned. Through political willingness and 
regional collaboration, sustained efforts along the food value chain will help create a resilient and environmentally balanced 
system.

CONCLUDING
REMARKS
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COMMISSIONER 
PROFILES

Professor Edwards consults privately in Asia and Australia as the Director of One Health 
Solutions. He is an Emeritus Professor and former Dean of the School of Veterinary and 
Biomedical Sciences at Murdoch University. 

He has recently returned from China, where he worked for the United Nations Food and 
Agriculture Organisation as the Senior Coordinator for the Emergency Centre for Transboundary 
Animal Diseases (ECTAD) in Beijing. He is a member of AustCham Beijing, the Executive 
Committee of the Western Australia Branch of the Australia China Business Council (ACBC) 
and former Chair of its Education Committee. Before his term at Murdoch University he was 
Regional Coordinator for the World Organisation for Animal Health (OIE) Southeast Asia Foot 
and Mouth Disease Campaign and based in Thailand for 3 years. He was Chief Veterinary 
Officer for Western Australia from 1993-2001. Professor Edwards as considerable experience 
in training, research and consulting in the fields of animal health, public health, epidemiology, 
biosecurity and food safety and has been active in most Asian countries.

Paul Teng is currently Principal Officer, National Institute of Education and concurrently, Senior 
Fellow (Food Security), S. Rajaratnam School of International Studies, Nanyang Technological 
University, Singapore.  He is also Chair, Asia BioBusiness Pte. Ltd.   His professional interests 
are in new agri-technologies such as biotechnology, science-based entrepreneurship, 
sustainable development and food security.  Professor Teng was previously at the WorldFish 
Center, Malaysia as Deputy Director-General (Research), and at the International Rice Research 
Institute (IRRI), Philippines as Program Leader for Cross-ecosystems Research. 

Prof. Teng was formerly also Professor and Department Chair, Plant Pathology, University 
of Hawaii, U.S.A. and Professor of Plant Pathology, University of Minnesota, U.S.A.  His 
current service appointments include being Chair of the Board of the International Service 
for the Acquisition of Agri-biotech Applications (ISAAA); Chair, Genetic Modification Advisory 
Committee of Singapore, and member of the board, Singapore Science Centre, and Malaysian 
Biotechnology Information Centre.  Prof Teng has published over 250 technical papers and 
eight books and won awards such as the Eriksson Prize in Plant Pathology and the 2001 
CGIAR Excellence in Science Award for Outstanding Scientific Article. Professor Teng has 
generated substantial funding from multiple national and international sources in support of 
R&D in his many roles.  He is a Fellow of The World Academy of Sciences (TWAS) and Fellow, 
American Phytopathological Society.   Professor Teng is a graduate from Lincoln College, 
University of Canterbury, New Zealand.  Paul is also a licensed marine fish farmer. 

Dr Anthony is Associate Professor and Head of the Centre for Non-Traditional Security (NTS) 
Studies at the S. Rajaratnam School of International Studies (RSIS), Nanyang Technological 
University, Singapore. She previously served as the Director of External Relations at the 
ASEAN Secretariat and currently serves in the UN Secretary-General’s Advisory Board on 
Disarmament Matters and Security.   She is also Secretary-General of the Consortium of Non-
Traditional Security Studies in Asia (NTS-Asia) and is a member of the World Economic Forum 
(WEF) Global Agenda Council on Conflict Prevention.

Dr Anthony has been the Principal Investigator of the RSIS Centre for NTS Studies’ projects 
for the MacArthur Foundation Asia Security Initiative (ASI), where she led and directed the 
research programme on Internal and Cross-border Conflict Challenges, and advised the 
Health and Human Security programme. Her current research focus takes on the broad 
theme of Governance and Non-traditional Security issues. She is also working on a project on 
Revisiting Regionalism in Asia.

Associate Professor Mely Caballero Anthony, Head, RSIS Centre for 
Non Traditional Security Studies; Rajaratnam School of International Studies, 
Nanyang Technological University, Singapore

Professor Paul P. S. Teng, Principal Officer, Senior Fellow (Food Security), Rajaratnam 
School of International Studies, Nanyang Technological University, Singapore

Professor John Edwards, Director, One Health Solutions
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Dr Dang Kim Son holds a PhD in Farming System Research from Vietnam Agricultural Science 
Institute, an MA in Development Economics from the Food Research Institute, Stanford 
University, and a BSc in Agronomy from Hanoi Agricultural University. He served with the 
Ministry of Agriculture and Rural Development from 1997-2000, when he became the Deputy 
Director-General of the Agriculture and Rural Development Policy Department, serving in this 
role until 2003.  

In 2004 Dr Dang Kim Son became the Acting Director of the Information Centre for Agriculture 
and Rural Development and then the Director in 2005. From 2005-2015 he served as the 
Director-General at the Institute of Policy and Strategy for Agriculture and Rural Development 
(IPSARD), and concurrently as the Director, Centre of Agricultural Policy. Dr Dang Kim Son’s 
expertise includes agricultural policy formulation and analysis, international integration policy 
and impact, poverty evaluation and rural development policy.

Professor Kym Anderson is the George Gollin Professor of Economics, foundation Executive 
Director of the Wine Economics Research Centre, and formerly foundation Executive 
Director of the Centre for International Economic Studies at the University of Adelaide, where 
he has been affiliated since 1984. Previously he was a Research Fellow in Economics at 
ANU’s Research School of Pacific and Asian Studies (1977-83), following undergraduate 
studies at the University of New England in Armidale (1967-70), part-time Masters studies 
at the University of Adelaide (1971-74) while working in the S.A. Department of Agriculture in 
Adelaide, and doctoral studies at the University of Chicago and Stanford University (1974-77). 
In 2012 he rejoined the Australian National University part-time as a Professor of Economics 
in the Arndt-Corden Department of Economics of ANU’s Crawford School of Public Policy. He 
was awarded an Honorary Doctorate of Economics from the University of Adelaide in 2014.

Professor Anderson has spent periods of leave at Korea’s Rural Economics Institute (1980-81 
as Ford Foundation Visiting Fellow), the Australian Department of Trade (1983), Stockholm 
University’s Institute for International Economic Studies (1988), the GATT (now WTO) 
Secretariat in Geneva (1990-92), and the Research Group of the World Bank in Washington 
DC (2004-07). Professor Anderson is a Research Fellow of Europe’s London-based Centre for 
Economic Policy Research, a Fellow of the Academy of Social Sciences in Australia, a Fellow 
of the American Agricultural and Applied Economics Association, a Distinguished Fellow (and 
former President) of the Australian Agricultural and Resource Economics Society, a Fellow 
(and Vice-President) of the American Association of Wine Economists, and a Fellow of the 
Australian Institute of Company Directors. 

He has served on several dispute settlement and arbitration panels at the World Trade 
Organization since 1996 (the first economist to do so), and on a panel advising the Ministers 
for Foreign Affairs and Trade in their preparation of Australia’s first White Paper on Foreign 
and Trade Policy (1997).  Corporate Board positions include as a non-executive Director of 
Australia’s Grape and Wine R&D Corporation (2000-05), as a Trustee of Adelaide’s Institute 
for International Trade (since 2003), as a Commissioner of the ACIAR Commission of the 
Australian Centre for International Agricultural Research (since 2011), and as a Trustee of the 
Washington DC-based International Food Policy Research Institute (since 2010, and as Chair 
from January 2015). He has also recently been appointed a Member of the Expert Working 
Group for the Australian Council of Learned Academies’ project on Securing Australia’s 
Agricultural Future.

Professor Kym Anderson AC, Professor of Economics, Crawford school of Public 
Policy, ANU; George Gollin Professor of Economics, University of Adelaide

Dr Dang Kim Son, former Director General, Institute of Policy and Strategy for 
Agriculture and Rural Development (IPSARD), Vietnam 
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Dr Zhang Lubiao, Deputy Director General, Department of International Cooperation, 
Ministry of Agriculture, People’s Republic of China

Dr Yamashita Kazuhito, Research Director, Canon Institute for Global Studies; Senior 
Fellow (Adjunct), Research Institute of Economy, Trade and Industry (RIETI), Japan

Prior to his current appointment, Dr Zhang was the Director General and Professor of the 
Department of International Cooperation in the Chinese Academy of Agricultural Sciences 
(CASS). Prior to this, he was invited by the World Bank as a consultant for the Shanghai Global 
Conference on Scaling up Poverty Reduction 2003-2005. Dr Zhang was the Deputy Director 
General of the Institute of Agricultural Economics of CAAS 2000-2005, and was appointed as 
Deputy Mayor of Chuzhou City of Anhui Province in 2009-2011. 

Dr. Zhang has over 15 years of professional experience in a wide range of water management, 
rural development and poverty reduction issues in China, as well as in many countries of 
Africa and Southeast Asia. He has broad working experiences at the World Bank (WB), the 
African Development Bank (AfDB), International Fund for Agricultural Development (IFAD), 
the World Food Programme (WFP) as a consultant. He is a project leader/coordinator of 
internationally-financed projects by the World Bank and the United Nations Environment 
Programme (UNEP). These projects include natural resource management, climate change, 
trade & environment, agricultural policy, poverty reduction, micro-finance, environmental /rural 
policy evaluations on international, national and regional levels. Dr. Zhang won the Robert S. 
McNamara Fellowships of the World Bank Institute in 2001, and remarkably in 2004 he won 
two Spot Awards by the World Bank in recognition of his contribution to the success of the 
Shanghai Global Conference on Scaling Up Poverty Reduction. 

Dr. Zhang has a M.A. in agricultural economics and a PhD in agricultural & environmental 
economics from Nanjing Agricultural University. He was a visiting Professor of Wageningen 
University and Resources For the Future (RFF).

Dr Kazuhito YAMASHITA is the Research Director at the Canon Institute for Global Studies 
and Adjunct Senior Fellow at the Research Institute of Economy, Trade and Industry Japan.

His expertise covers food and agricultural policy, disadvantaged region issues, WTO 
agricultural negotiations, trade and the environment, trade and food safety, with his current 
research focusing on the following themes:
•	 Proposals for agricultural policy reform
•	 Improvement and reform of agricultural management
•	 Analysis of problems with Japan’s economic policies by studying agricultural and 

healthcare policies
•	 Investigation and analysis of developments in WTO/TPP negotiations
•	 Forestry policy research
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Professor Rajeev Malhotra, Executive Director, Centre for Development and 
Finance, OP Jindal Global University, India

Dr. Tahlim Sudaryanto, Senior Agricultural Economist at the Indonesian Center for 
Agriculture Socio Economic and Policy Studies (ICASEPS), Ministry of Agriculture, 
Republic of Indonesia

Dr. Sudaryanto recently completed his term as Assistant Minister for International Cooperation 
in the Ministry of Agriculture. Prior to his current position, he has held the following positions 
in the Ministry: Director, Indonesian Center for Agriculture Socio Economic and Policy Studies; 
Director, Bureau of Planning and Finance; Executive Secretary, Directorate General of Food 
Crop Production; Director for Agro Socio-Economic Research and Development; Executive 
Secretary, Agency for Agricultural Research and Development; Agricultural Economist, Center 
for Agro Socio-Economic Research and Development; and Research Assistant on Agricultural 
Economic Research, Center for Agro Socio-Economic Research.

During his career, he has also served as lecturer and research supervisor in both undergraduate 
and graduate programs of several universities. As an official of the Ministry of Agriculture, he 
participated as delegate in WTO negotiations, as well as various committees and council 
meetings at the G20, FAO, UN-ESCAP, ASEAN forum, and other bilateral meetings. As a senior 
scientist with broad managerial experience he has served as chairman or member of various 
committees or working groups dealing with strategic policy issues, development programs 
or research projects. Since 2006 he has served as a member of Technical Committee of the 
United Nation-Center for the Alleviation of Poverty through Sustainable Agriculture (UNCAPSA).

He has written more than 100 articles published as book chapters, referred journals, 
conference proceedings, and articles in mass media. Thirty two (32) articles are written related 
to rice economy on various subjects, namely: the economics of irrigation, input use efficiency, 
technology impact assessment, market and trade, income and employment, supply-demand, 
policy analysis, and development model. Dr. Sudaryanto holds a doctorate degree in 
economics from North Carolina State University, Raleigh, North Carolina, USA.

Rajeev Malhotra bridges the world of academics and policy making as a civil servant, both at 
national and international levels. A development economist with over 25 years of experience, 
Rajeev has worked with Government of India at the Planning Commission and at the Ministry 
of Finance, where until recently he was Economic Adviser to the Union Finance Minister. From 
2002 to 2008, he was employed at UN office of the High Commissioner for Human Rights in 
Geneva, where he contributed to operationalization of the Right to Development mandate. He 
also conceptualized and led the work on development of human rights indicators. Rajeev has 
trained as macro-economist and has substantial experience of working on macro-econometric 
models, policy modelling, the formulation of Union Budget and planning process in India. 
He has been a consultant for Asian Productivity Organization, Tokyo(1994); Commonwealth 
Secretariat, UK(2002); UN Office of the High Commissioner for Human Rights, Geneva and 
Kathmandu, Nepal(post-2007); and UN Economic and Social Commission for Asia and 
Pacific,  Bangkok (2009), on issues related to project evaluation, planning methodologies, 
macroeconomic developments, human rights monitoring and rights based approaches in 
development. Rajeev has published on methodological issues in estimation of poverty, human 
development, human rights indicators, right to development, fiscal policy and specific issues 
on Indian economy.
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Mr Paul Neesham, Director, International & Institutional Banking, ANZ

Professor Richard Harper, Chair in Sustainable Water Management, School of 
Veterinary and Life Sciences and Leader, Agriculture, Murdoch University

Paul is a Director of International & Institutional Banking for ANZ, based in Perth, Western 
Australia.  Paul is responsible for relationship coverage of ANZ’s large and complex clients 
across several industry segments, including consumer, agribusiness, and diversified industries. 

Paul has over 15 years’ experience in the banking industry, having worked in both Perth and 
Sydney for major Australian banks in fields as diverse as mining and metals, telecommunications, 
oil & gas, and manufacturing. He has active engagement with senior management of both the 
publicly listed and private companies that comprise the Institutional market segment, as well 
as key service providers to the bank and these companies.

Paul joined ANZ’s Natural Resources team in April 2005, and in 2008 took up the relationship 
coverage for clients across a diverse portfolio of industry segments.  Prior to joining ANZ, 
Paul was with Westpac Banking Corporation for 8 years as a part of the Resources and 
Infrastructure team, and held roles in both account management and research & credit 
analysis. 

Paul holds a Bachelor of Commerce from the University of Western Australia, and a Master of 
Applied Finance from Macquarie University.  Paul is also a Graduate Member of the Australian 
Institute of Company Directors.

Professor Harper is the Chair of Sustainable Water Management and Leader of the Agriculture 
Research Cluster at Murdoch University. He holds a B.Sc. Agric. (Hons) and PhD (Soil Science), 
from the University of Western Australia.

Professor Harper has twenty years’ experience with the Western Australian Government in 
programs addressing salinity, plantation and farm forestry and climate change mitigation in 
both science and policy roles. He joined Murdoch in 2009 and has developed a research 
program investigating the use of carbon mitigation investment to drive landscape scale 
change in soil and water management.

Recent publications in collaboration with various authors have explored both the science and 
policy aspects of climate mitigation, using bioenergy, reforestation or soil amendments. This 
includes new approaches that enhance environmental co-benefits particularly in relation to 
soil and water management where there are many long-standing, intractable problems. The 
impacts of carbon mitigation on food security and the extension of market-based approaches 
to other environmental problems have also been investigated.

Professor Harper is a lead author on the recent (2014) IPCC Fifth Assessment Report (WGIII) 
chapter on mitigation using Agriculture, Forestry and other Land-Uses (AFOLU), a visiting 
Professor with the Chinese Academy of Forestry, a member of the Australian Council of 
Agricultural Deans and a member of Murdoch’s Academic Council.
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Dr Chris Vas, Academic Director, Executive Education, Murdoch University

Ms. Catherine Bevan-Jones, Research Coordinator, 
Vice Chancellor’s Office, Murdoch University

Catherine Bevan-Jones is the Research Coordinator in the Vice Chancellor’s Office at 
Murdoch University. She is the Research Coordinator and Project Manager for The Second 
Murdoch Commission, providing research and professional support to the Commission in 
the Secretariat.

Catherine has eight years’ experience in project management and research coordination in 
the public sector and higher education environment.  Prior to this Catherine served in the 
Royal Australian Navy for a number of years.

Catherine has a Master of Environmental Management and also holds postgraduate 
qualifications in Forensic Science.

Dr. Christopher Vas is Academic Director of the Executive Education Centre at Murdoch 
University. The Centre is a knowledge hub incorporating executive education, research activity 
and industry engagement. It promotes academic leadership of cross-cutting issues as they 
relate to people, strategy and innovation.

Dr Vas was co-chair of the Trans-Pacific dialogue ‘Creating a Productive Future: Social 
and Economic Challenges, Policy and Governance’ jointly hosted by the Crawford School 
of Public Policy (ANU) and Harvard Kennedy School (Harvard University). He co-authored 
‘Tackling Challenges of Productive Growth in Resource Dependent Countries: The Experience 
of Ghana and Indonesia’ and ‘Demystifying Productivity for Better-Informed Policy‘. He 
has also published in leading journals such as the Journal of Comparative Policy Analysis: 
Research and Practice. As Program Director at the HC Coombs Policy Forum (ANU) - a joint 
think tank between the Australian Government and the ANU – he directed the Productivity & 
Competitiveness and Policy Futures Policy Research Programs. In addition to serving with 
various agencies in the Australian Government for many years, he also served as Academic 
Registrar at the Australian Federal Police College.

Dr Vas was also Engagement Director for Executive Education at the globally renowned Indian 
School of Business (ISB). Through the course of his professional experiences, he has designed 
and delivered leadership, strategy and management programs for public and private sector 
clients including Oil & Natural Gas Corporation (ONGC), Areva Energy, Maersk Ltd (Denmark), 
Indian Ministry of Home Affairs, Coca Cola, Vodafone and many others.

Dr Vas’ expertise lies in innovation and productivity policy, human capital development, 
industry trade policy linking global value chains and public management issues. His research 
interests particularly span South Asia and the Middle East. He is the 2014 recipient of the first 
Australian Government’s Australia-India Education Collaboration (AIEC) Endeavour Research 
Fellowship. Dr Vas holds a Doctorate in Public Policy from the ANU and a Master of Business 
Administration. He has held visiting positions at Stanford University, Harvard University and at 
the University of Wisconsin-Madison.



69FOOD SECURITY, TRADE AND PARTNERSHIPS:
TOWARDS RESILIENT REGIONAL FOOD SYSTEMS IN ASIA

REFERENCES

Abbott, P 2010, Stabilisation policies in developing countries after the 2007-08 Food Crisis, Organisation for Economic Development and Cooperation. Available 
from: <http://www.oecd.org/tad/agricultural-policies/46340396.pdf>. [16 September 2015].

Abbott, PC, Hurt, C & Tyner, WE 2011, What’s driving food prices in 2011? Farm Foundation. Available from: < https://www.farmfoundation.org/news/
articlefiles/105-FoodPrices_web.pdf>. [16 September 2015].

Adams, LB, Gray, GD & Murray, G (eds) 2012, Animal biosecurity in the Mekong: Future directions for research and development. Proceedings of an international 
workshop held in Siem Reap, Cambodia, 10-13 August 2012, Australian Centre for International Agricultural Research, Canberra.

Adams, LB, Gray, GD & Murray, G (eds) 2012, Animal biosecurity in the Mekong: Future directions for research and development. Proceedings of an international 
workshop held in Siem Reap, Cambodia, 10-13 August 2012, Australian Centre for International Agricultural Research, Canberra.

Agricultural Market Information System 2014, AMIS Market Monitor No. 20 July 2014, Agricultural Market Information System. Available from: <http://www.amis-
outlook.org/fileadmin/user_upload/amis/docs/Market_monitor/AMIS_Market_Monitor_Issue_20.pdf>. [12 	 September 2015].

Agricultural and Rural Convention ARC2020, 2000m2. A conversation about your share of global food and land, Foundation on Future Farming, Berlin.

Ahmed, M & Suphachalasai 2014, Assessing the costs of climate change and adaptation in South Asia, Asian Development Bank, Mandaluyong City.

Alavi, HR, Htenas, A, Kopicki, R, Shepherd, AW & Clarete 2012, Trusting trade and the private sector for food security in Southeast Asia, World Bank, Washington 
DC.

Alexandratos, N & Bruinsma, J 2012, World agriculture towards 2030/2050: The 2012 revision. ESA Working Paper No. 12-03, Food and Agriculture Organisation. 
Available from: < http://www.fao.org/docrep/016/ap106e/ap106e.pdf> [12 September 2015].

Allens Linklaters 2014, A submission to the Federal Government’s inquiry into the future of Australian agribusiness – April 2014, Government of Australia. Available 
from: < http://agwhitepaper.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP592%20Allens.pdf>. [27 August 2015].

Allison, EH AL Perry, M Badjeck, WN Adger, K Brown, D Conway, AS Halls, GM Pilling, JD Reynolds, NL Andrew & NK Dulvy, 2009, ‘Vulnerability of national 
economies to the impacts of climate change on fisheries’, Fish and Fisheries, pp.1-24.

Amer, M, Daim, TU & Jetter, A 2012, ‘A review of scenario planning’, Futures, vol.46, pp.23-40.

Anderson, K & Strutt A 2014, ‘Growth in densely populated Asia: Implications for primary product exporters’, Asia & the Pacific Policy Studies, vol. 1, no.1, 
pp.112-126.

Anderson K 2012, ‘Government trade restrictions and international price volatility’, Global Food Security, vol.1, pp.157-166.

Anderson, K & Strutt, A 2013, ‘Growth in densely populated Asia: Implications for primary product exporters’, Asia & the Pacific Policy Studies, vol.1, no.1, 
pp.112-126.

Anderson, K 2013, ‘Agricultural price distortions: Trends and volatility, past, and prospective’, Agricultural Economics, vol.44, pp.163-171.

Anderson, K 2014, Australia’s competitiveness in contributing to Asia’s food bowl and food security, Government of Australia. Available from: http://agwhitepaper.
agriculture.gov.au/IP%20Submissions%20for%20publication/2014-03%20March/IP167%20Kym%20Anderson.pdf. [27 August 2015].

Anderson, K, Jha, S, Nelgen, S & Strutt, A 2013, ‘Re-examining policies for food security in Asia’, Food Security, vol.5, pp.195-215.

Anderson, K, Rausser, G & Swinnen, J 2013, ‘Political economy of public policies: Insights from distortions to agricultural and food markets’, Journal of Economic 
Literature, vol.51, no.2, pp.423-477.

APEC Marine Resource Conservation Working Group 2002, Development of a regional risk management framework for APEC economies for use in the control and 
prevention of introduced marine pests, Asia-Pacific Economic Cooperation. Available from: < http://publications.apec.org/publication-detail.php?pub_id=540>. 
[12 September 2015].

Appelqvist, I, Ball, G 2013, National food and nutrition research and development and technology transfer. Available from: <http://www.npirdef.org/files/resourceLi-
brary/resource/67_NationalfoodandnutritinRDandTTstrategy2013final.pdf>. [22 September 2015].

Asanuma, S 2015, ‘Are current agricultural educational models suitable to meet global challenges? Case study: Japan’, Proceedings of the agricultural higher 
education in the 21st century conference. Available from: Mediterranean Agronomic Institute of Zaragoza (IAMZ-CIHEAM). [27 August 2015].

Asia-Pacific Economic Cooperation, Report of the PPFS First Management Council Meeting and Government-Business Dialogue Conference on Food Security 
and Trade 2014. 2014/SOM1/033, Asia-Pacific Economic Cooperation. Available from: < http://mddb.apec.org/Documents/2014/SOM/SOM1/14_som1_033.
pdf>. [11 September 2015].

Asian Development Bank 2011, Asia 2050: Realising the Asian Century, Asian development Bank, Manila. Available from: <http://www.adb.org/publications/asia-
2050-realizing-asian-century>. [12 October 2015].

Asian Development Bank 2013, Food Security in Asia and the Pacific, Asian Development Bank, Mandaluyong City.

Asian Development Bank, Food and Agriculture Organisation & International Fund for Agricultural Development, Asia & the Pacific regional food security partnership 
framework, Asian development Bank. Available from: <http://www.adb.org/documents/partnership-agreement-between-asian-development-bank-and-fao-ifad>. 
[16 September 2015].

Asian Development Bank, The economics of climate change in Southeast Asia: A regional review, Asian Development Bank, Jakarta.

Astuto-Gribble, LM, Gaudioso, JM, Caskey, SA & Zemlo TR 2009, ‘A survey of bioscience research and biosafety and biosecurity in Asia, Eastern Europe, Latin 
America and the Middle East’, Applied Biosafety, vol. 14, no. 4, pp.181-196.

AusAID 2013, Australia-Vietnam climate change strategy 2011-2016, AusAID, Canberra.

Austrade 2014, National food brand: International research results, Government of Australia. Available from: <https://www.austrade.gov.au/ArticleDocu-
ments/1418/Food-Brand-international-webinar-2014.pdf.aspx>. [22 September 2015]. 

Austrade 2013, Australian education and training capability in food security, Australian Trade Commission. Available from: <https://www.google.com.au/#q=Aust
ralian+education+and+training+capability+in+food+security>. [22 September 2015].

Austrade 2014, ASEAN food and beverage markets – Updates and insights from the region. Available from: <https://www.austrade.gov.au/ArticleDocuments/1418/
Austrade-ASEAN-Food-and-Beverage-Markets-Updates-and-Insights-Webinar.pdf.aspx>. [22 September 2015].

Austrade 2014, Why Australia: Benchmark report 2014, Government of Australia. Available from: <http://www.austrade.gov.au/International/Invest/Resources/
Benchmark-Report>. [22 September 2015].

Austrade 2015, Aquaculture and Fisheries, Government of Australia. Available from: <https://www.austrade.gov.au/ArticleDocuments/2814/Aquaculture-and-
fisheries-Industry-Capability-Report.pdf.aspx>. [22 September 2015].



70 MURDOCH UNIVERSITY

Australian Academy of Science 2012, Australian Academy of Science 2014, Australia 2050 Brochure, Available from: <https://10-science.cdn.aspedia.net/sites/
default/files/user-content/resources/file/australia-2050-_brochure.pdf>. [14 October 2015].

Australian Academy of Technological Sciences and Engineering 2014, Submission to the Agricultural Competitiveness Issues Paper, Australian Government. 
Available from: <http://agwhitepaper.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-03%20March/IP167%20Kym%20Anderson.pdf> . [27 
August 2015].

Australian Academy of Technological Sciences and Engineering 2014, Food and fibre: Australia’s opportunities, Australian Academy of Technological Sciences 
and Engineering, Melbourne.

Australian Bureau of Agricultural and Resources Economics and Sciences 2014, Agricultural commodities. March Quarter 2014, Australian Government Depart-
ment of Agriculture, Canberra.

Australian Bureau of Agricultural and Resources Economics and Sciences 2015, Agricultural commodities. 
June Quarter 2015, Australian Government Department of Agriculture, Canberra.

Australian Bureau of Statistics 2014, Submission to the Agricultural Competitiveness Issues Paper, Government of Australia. Available from: < http://agwhitepa-
per.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP391%20Australian%20Bureau%20of%20Statistics.pdf>. [27 August 2015].

Australian Centre for International Agricultural Research & Australian International Food Security Research Centre 2014, Plant biosecurity capacity development 
initiative for sub-Saharan Africa. Available from: <http://aciar.gov.au/aifsc/sites/default/files/images/eoi_background_and_scope_of_requirement.pdf>. [11 Sep-
tember 2015].

Australian Centre for International Agricultural Research 2014, ACIAR Strategic Plan 2014-2018, Australian Centre for International Agricultural Research. Available 
from: <?http://aciar.gov.au/news-and-media/aciar-stategic-plan-2014-2018-released>. [22 September 2015].

Australian Centre for International Agricultural Research 2014, Developing a clean market chain for poultry products in Indonesia. ACIAR technical reports 82, 
Australian Centre for International Agricultural Research, Canberra.

Australian Government 2013, National food plan: Our food future. Available from: <http://www.rdagreatsouthern.com.au/Reports%20Research/NationalFood-
PlanOurfoodfuture2013.pdf> [22 September 2015].

Australian Government 2014, Agricultural competitiveness issues paper. Available from: <http://agwhitepaper.agriculture.gov.au/SiteCollectionDocuments/is-
sues_paper.pdf>. [22 September 2015].

Australian Government 2014, Green Paper on developing Northern Australia. Available from: <http://northernaustralia.infrastructure.gov.au/green-paper/green-
paper-developing-northern-australia-glance.aspx>. [22 September 2015].

Australian Government 2015, Agricultural Competitiveness White Paper, Australian Government, Canberra.

Australian Red Cross 2014, Dietitians Association of Australia & Public Health Association Australia, Policy at a glance – Food security for Aboriginal & Torres Strait 
Islander peoples policy, Australian Red Cross. Available: <http://www.redcross.org.au/files/Joint_Food_Security_for_Aboriginal_and_Torres_Strait_Islander_Peo-
ples_Policy.pdf>. [22 September 2015].

Australian Women in Agriculture 2014, Submission to the White Paper on Agricultural Competitiveness, Australian Government. Available from: < http://agwhite-
paper.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP318%20Australian%20Women%20in%20Agriculture.pdf>. [27 August 
2015]. 

Bahadur, AV, Ibrahim, M & Tanner, T 2010, The resilience renaissance? Unpacking of resilience for tackling climate change and disasters, Institute of Development 
Studies. Available from: <http://www.fsnnetwork.org/sites/default/files/ids_resilience-renaissance.pdf>. [16 September 2015]. 

Bailey, R 2011, Growing a better future: Food justice in a resource-constrained world, Oxfam. Available from: <https://www.oxfam.org/sites/www.oxfam.org/files/
cr-growing-better-future-170611-en.pdf>. [16 September 2015].

Baines, J 2014, ‘Food price inflation as redistribution: Towards a new analysis of corporate power in the world food system’, New Political Economy, vol.19, no.1, 
pp.79-112.

Balázs, E, ‘Traditional knowledge and innovation in agricultural higher education’, Proceedings of the agricultural higher education in the 21st century conference. 
Available from: Mediterranean Agronomic Institute of Zaragoza (IAMZ-CIHEAM). [27 August 2015].

Bamsey, H & Rowley, K 2015, Australia and climate change negotiations: at the table, or on the menu? Lowy Institute for International Policy, Melbourne.

Banks, NC, Paini, R, Bayliss, KL & Hodda, M 2015, ‘The role of global trade and transport network topology in the human-mediated dispersal of alien species’, 
Ecology Letters, vol.18, pp.188-199.

Banomyong, R 2014, ‘Impact of trade facilitation, logistics and services liberalisation reforms on the food supply chain’, Proceedings of the International Confer-
ence on Asian Food Security, Singapore, August 21 2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Barilla Center for Food & Nutrition 2013, The Milan Protocol on Food and Nutrition, Barilla Center for Food and Nutrition. Available from: <http://www.barillacfn.
com/PDF/MilanProtocol_BCFNdraft_en.pdf>. [16 September 2015].

Barrett, CB 2010, ‘Measuring food insecurity’, Science, vol.327, pp.825-828.

Beale, R, Fairbrother, K, Inglis, A & Trebeck, D 2008, One biosecurity: A working partnership, Commonwealth of Australia, Canberra.

Beilharz, M 2009, ‘Climate change raises the disease threat’, Ecos Magazine. Available from: < http://www.ecosmagazine.com/?act=view_file&file_id=EC146p12.
pdf>. [12 September 2015].

Bell, RW, Tam, HM, Summers, R, Parsons, D & McKay, A 2015, ‘Opportunities and priorities for further investment in improving the productivity and sustainability of 
crop and livestock systems on sands in south-central coastal Vietnam’ in Sustainable and profitable crop and livestock systems in south-central coastal Vietnam, 
Australian Centre for International Agricultural Research, Canberra, pp.229-240.

Bene, C, Newsham, A & Davies, M 2013, Making the most of resilience, Institute of Development Studies. Available from: <http://www.ids.ac.uk/publication/
making-the-most-of-resilience>. [22 September 2015].

Berkes, F 2007, ‘Understanding uncertainty and reducing vulnerability: Lessons from resilience thinking’, Natural Hazards, vol.41, pp.283-295.

Bishop, J 2014, ‘Address to Crawford Fund 2014 Annual Conference’, Proceedings of the 2014 Crawford Fund Meeting on ethics, efficiency and food security: 
Feeding the 9 billion, well, Canberra.

Blaikie, P, Brown, K, Stocking, M, Tang, L, Dixon, P & Sillitoe, P 1997, ‘Knowledge in action: Local knowledge as a development resource and barriers to its incor-
poration in natural resource research and development’, Agricultural Systems, vol.55, no.2, pp.217-237.



71FOOD SECURITY, TRADE AND PARTNERSHIPS:
TOWARDS RESILIENT REGIONAL FOOD SYSTEMS IN ASIA

Bo, NV 2014, ‘Agricultural restructuring: Towards higher global competitiveness and food security: Case of Vietnam’, Proceedings of the 2014 Crawford Fund 
Meeting on ethics, efficiency and food security: Feeding the 9 billion, well, Canberra.

Booth, C 2011, ‘Biosecurity: when one size doesn’t fit all’, Feral Herald, issue 28 November 2011. Available from: < http://invasives.org.au/files/2014/02/Fe-
ral_Herald_Issue_No_28_web.pdf>.  [12 September 2015].

Bouët, A 2008, The expected benefits of trade liberalization for world income and development: Opening the ‘black box’ of global trade modeling, International 
Food Policy Research Institute, Washington DC.

Bowman, G, McKay, RB, Masrani, S & McKiernan, P 2013, ‘Storytelling and the scenario process: Understanding success and failure’, Technological Forecasting 
& Social Change, vol.80, pp.735-748.

Bradfield, R, Wright, G, Burt, G, Cairns, G & van der Heijden, K 2005, ‘The origins and evolution of scenario techniques in long range business planning’, Futures, 
vol.37, pp.795-812.

Brett, C 2015, ‘Our approach to sustainable supply chain management’. Paper presented at The Business of Food Security: Profitability, Sustainability and Risk 
Conference, Crawford Fund, Canberra.

Brocker, W 1991, ‘The great ocean conveyor’, Oceanography, vol.4, no.2, pp.79-89.
Cambridge University Press, Cambridge, UK and New York, USA.

Brooks, D, Ferrarini, B & Go, E 2013, ADB Economic Working Paper Series. Bilateral Trade and Food Security, Asian Development Bank, Mandaluyong City.

Burch, D & Lawrence, G 2005, ‘Supermarket own brands, supply chains and the transformation of the agri-food system’, International Journal of Sociology of 
Agriculture and Food, vol.13, no.1, pp.1-18.

Burgman, M, Walshe, T, Godden, L & Martin, P 2009, ‘Designing regulation for conservation and biosecurity’, Australasian Journal of Natural Resources Law and 
Policy, vol. 13, no. 1, pp.92-112.

Burton, P, Lyons, K, Richards, C, Amati, M, Rose, N, Fours, LD, Pires, V & Barclay, R 2013, Urban food security, urban resilience and climate change, National 
Climate Change Adaptation Research Facility. Available from: <https://www.nccarf.edu.au/publications/urban-food-security-resilience-climate-change>. [22 Sep-
tember 2015].

Business Council of Australia 2014, Building Australia’s Comparative Advantage. Available from:  <http://www.bca.com.au/publications/building-australias-com-
parative-advantages>. [22 September 2015].

Business Council of Australia 2014, Submission to the Department of Prime Minister and Cabinet on the Agricultural Competitiveness Issues Paper, Austral-
ian Government. Available from: <http://agwhitepaper.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP397%20Business%20
Council%20of%20Australia.pdf>. [27 August 2015].

Caballero-Anthony, M & Hangzo, PKK 2012, ‘From water insecurity to niche water diplomacy: The Singapore experience’, Insight. Available from: < https://www.
rsis.edu.sg/rsis-publication/nts/2646-from-water-insecurity-to-niche/>. [16 September 2015].

Caballero-Anthony, M Teng, P & Chng, B 2013, ASEAN Economic Community (AEC) 2015: Opportunities and challenges for food security, S Rajaratnam School 
of International Studies. Available from:  <http://www.isaaa.org/kc/cropbiotechupdate/files/documents/RSIS%20Policy%20Brief%20AEC%20Food%20Security.
pdf>. [22 September 2015].

Caballero-Anthony, M, Teng, PPS, Shreshtha M, Nair, T and Lassa JA 2015, Public stockpiling and food security. Policy brief May 2015, S Rajaratnam School of 
International Studies, Singapore.

Cabellero-Anthony, M & Hangzo, PKK 2012, From water insecurity to niche water diplomacy: The Singapore experience, S Rajaratnam School of International 
Studies Centre for Non-Traditional Security Studies. Available from: <https://www.rsis.edu.sg/rsis-publication/nts/2646-from-water-insecurity-to-niche/>. [22 Sep-
tember 2015].

Callo-Concha, D & Ewert, F 2014, ‘Using the concepts of resilience, vulnerability and adaptability for the assessment and analysis of agricultural systems’, Change 
and Adaptation in Socio-Ecological Systems, vol.1, no.1, pp.1-11.

Canadian International Markets Bureau 2011, Global trends sustainable food and beverages, Agriculture and Agri-Food Canada, Ottawa.

Carpenter, SR, Bennett, EM & Peterson, GD 2006, ‘Scenarios for ecosystem services: An overview’, Ecology and Society, vol.11, no.29. Available from: <http://
www.ecologyandsociety.org/vol11/iss1/art29/>. [22 September 2015].

Cassidy, ES, West, PC, Gerber, JS & Foley, JA 2013, ‘Redefining agricultural yields: from tonnes to people nourished per hectare’, Environmental Research Let-
ters, vol.8. Available from:< http://iopscience.iop.org/article/10.1088/1748-9326/8/3/034015/meta;jsessionid=CFFB43EA4F6CA2489CAFEA26A2F1CAB6.c1>. 
[14 October 2015].

Caudex Asia 2014, ‘Caudex Asia’, Proceedings of the International Conference on Asian Food Security, Singapore, August 21 2014. Available from: S Rajaratnam 
School of International Studies. [11 September 2015].

Center for Chinese Agricultural Policy, Chinese Academy of Sciences, Dr Jikun Huang to outline China’s grain policy and its global impact at Borlaug summit on 
wheat for food security, Center for Chinese Agricultural Policy. Available from: <http://borlaug100.org/wp-content/uploads/sites/3/2014/03/Jikun-Huang-Release-
Final.pdf>. [12 September 2015].

Center for International and Regional Studies 2012, Georgetown school of Foreign Service in Qatar, Food security and food sovereignty in the Middle East, 
Georgetown University School of Foreign Service in Qatar. Available from: <https://repository.library.georgetown.edu/bitstream/handle/10822/558539/CIRSSum-
maryReport6FoodSecurity2012.pdf?sequence=5>. [16 September 2015].

Centre for Non-Traditional Security Studies 2015, Water security in Southeast Asia: Moving beyond basic access, S Rajaratnam School of International Studies 
Centre for Non-Traditional Security Studies. Available from: <https://www.rsis.edu.sg/wp-content/uploads/2015/07/NTS-Bulletin-July-2015.pdf>. [22 September 
2015].

Center for Strategic and International Studies Asian Regionalism Initiative 2010, Asia’s response to climate change and natural disasters: Implications for an evolv-
ing regional architecture, Center for Strategic and International Studies, Washington DC.

Chandler, L 2014, ‘Feeding Asia, from Downunder’, Proceedings of the 2014 Crawford Fund Meeting on ethics, efficiency and food security: Feeding the 9 billion, 
well, Canberra.

Chandrasekhar, S, ‘India’s food security bill: A retrospect (of a long ongoing debate)’, Proceedings of the International Conference on Asian Food Security, Singa-
pore, August 21 2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Chang, C, Lee, H & Hsu, S 2013, ‘Food security: global trends and regional perspective with reference to East Asia’, The Pacific Review, vol.26, no.5, pp.589-613.

Chellaney, B 2015, ‘A healthy, climate-friendly diet’, Project Syndicate, 23 June. Available from: <http://www.project-syndicate.org/commentary/climate-friendly-
diet-meat-consumption-by-brahma-chellaney-2015-06> [19 October 2015].



72 MURDOCH UNIVERSITY

Cheung, WL, Lam, VWY, Sarmiento, JL, Kearney, K, Watson, R, Zeller, D & Pauly, D 2010, ‘Large-scale redistribution of maximum fisheries catch potential in the 
global ocean under climate change’, Global Change Biology, vol.16, pp.24-35.

Cho, M, and Jang, R 2015. ‘Asia’s Hunger Boosts Demand For Wheat’. BusinessLine 8.

Clapp, J & Murphy S 2013, ‘The G20 and food security: A mismatch in global governance?, Global Policy, vol.4, no.2, pp.129-138.

Clapp, J & Murphy, S 2013, ‘The G20 and food security: A mismatch in global governance?’ Global Policy, vol.4, no. 2, pp.129-138.

Clay, EJ 2003, ‘Responding to change: WFP and the global food aid system’, Development Policy Review, vol.21, pp.697-709.

Climate & Development Knowledge Network & Intergovernmental Panel on Climate Change 2014, The IPCC’s fifth assessment report: What’s in it for South Asia? 
Executive summary, Climate & Development Knowledge Network. Available from: <http://cdkn.org/resource/highlights-south-asia-ar5/>. [12 September 2015].

Collett, J 2014, Climate change and Australian food security, Future Directions International, Perth.

Commonwealth Scientific and Industrial Research Organisation & Bureau of Meteorology, State of the Climate 2014, Australian Government. Available from: http://
www.csiro.au/en/Research/OandA/Areas/Assessing-our-climate/State-of-the-Climate/2014-SoC-Report. [12 September 2015].

Conforti, P (ed.) 2011, Looking ahead in world food and agriculture: Perspectives to 2050, Food and Agriculture Organisation, Rome. 

Council for Security Cooperation in the Asia Pacific 2012, 2012 CSCAP Regional Security Outlook, University of British Colombia. Available from: http://www.
cscap.org/uploads/docs/CRSO/CRSO2012.pdf. [11 September 2015].

Council of Australian Governments 2009, National strategy for food security in remote indigenous communities, Council of Australian Governments. Available from: 
<https://www.coag.gov.au/node/92>. [22 September 2015].

Council of Rural Research and Development Corporations 2014, Response to Agricultural Competitiveness White Paper Issues Paper, Australian Government. 
Available from: < http://agwhitepaper.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP438%20Council%20of%20Rural%20Re-
search%20and%20Development%20Corporations.pdf>. [27 August 2015].

CSIRO, 2014, Australia’s biosecurity future, CSIRO. Available from: <ttp://www.csiro.au/en/Research/Farming-food/Innovation-and-technology-for-the-future/
Biosecurity-Future-Report> [19 October 2015].

Cui, TJ 2014, ‘Young entrepreneurs and the future of healthy food’. Presentation at the Western Australia-China Agribusiness Cooperation Conference, Perth, 
Australia.

Cummings Jr, RW 2012, ‘Experience with managing foodgrains price volatility in Asia’, Global Food Security, vol.1, pp.15-156.

Cummings Jr, WR 2012, ‘Experience with managing foodgrains price volatility in Asia’, Global Food Security, vol.1, pp.150-156.

Dahlstrom, A, Hewitt, CL, Campbel, ML 2011, ‘A review of international, regional and national biosecurity risk assessment frameworks’, Marine Policy, vol. 35, 
pp.208-217.

Dar, WD 2014, ‘Food vs energy: Crops for energy’, Proceedings of the 2014 Crawford Fund Meeting on ethics, efficiency and food security: Feeding the 9 billion, 
well, Canberra.

Dawe, D & Timmer, C 2012, ‘Why stable food prices are a good thing: Lessons from stabilising rice prices in Asia’, Global Food Security, vol.1, pp.127-133.

Dawe, D & Timmer, PC 2012, ‘Why stable food prices are a good thing: Lessons from stabilizing rice prices in Asia’, Global Food Security, vol.1, pp.127-133.

Dawe, D 2012, ‘Editorial: Confronting food price volatility’, Global Food Security, vol.1, p.126.

Dazsak, P, Cunningham, AA & Hyatt, AD 2000, ‘Wildlife ecology – emerging infectious diseases of wildlife – threats to biodiversity and human health’, Science’s 
Compass, vol 287, pp.443-449.

De Haen, H, Stamoulis, K, Shetty, P & Pingali, P 2003, ‘The world food economy in the twenty-first century: Challenges for international cooperation’, Development 
Policy Review, vol.21, no.5-6, pp.683-696.

Deininger, K 2013, ‘Global land investments in the bio-economy: Evidence and policy implications’, Agricultural Economics, vol.44, pp.115-127.

Delane, R 2014, ‘Western Australian agriculture and food: Production, supply and technology’. Presentation at the Western Australia-China Agribusiness Coopera-
tion Conference, Perth, Australia.

Department of Agriculture, Fisheries & Forestry 2012, Foodmap: An analysis of the Australian food supply chain, Government of Australia. Available from: <http://
www.agriculture.gov.au/ag-farm-food/food/publications/foodmap-a-comparative-analysis>. [22 September 2015]. 

Department of Environment and Primary Industries Victoria 2014, Submission in response to the Commonwealth Agricultural Competitiveness Issues Paper, 
Australian Government. Available from: < http://agwhitepaper.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP436%20Depart-
ment%20of%20Environment%20and%20Primary%20Industries%20Victoria.pdf>. [27 August 2015].

Department of Foreign Affairs and Trade 2015, Business Envoy July 2015, Government of Australia. Available from: <http://dfat.gov.au/about-us/publications/
trade-investment/business-envoy/Documents/business-envoy-september-2015.pdf>. [22 September 2015].

Department of Foreign Affairs and Trade Australia-China Joint Working Group 2012, Feeding the future: A joint Australia-China report on strengthening investment 
and technological cooperation in agriculture to enhance food security, Australian Government, Canberra.

Deshingkar, P, Kulkarni, U, Rao, L & Rao, S 2003, ‘Changing food systems in India: Resource-sharing and marketing arrangements for vegetable production in 
Andhra Pradesh’, Development Policy Review, vol.21, no.5-6, pp.627-639.

Desker, B, Caballero-Anthony, M & Teng, P, Thoughts/Issues paper on ASEAN food security: Towards a more comprehensive framework, ERIA Discussion Paper 
Series. Available from: <http://www.eria.org/ERIA-DP-2013-20.pdf>. [22 September 2015].

Devereux, S & Edwards, J 2004, ‘Climate change and food security’, IDS Bulletin, vol. 35, no. 2, pp.22-30.

Dezan Shira & Associates 2013, India Briefing: Trading with India. Available from: <http://www.dezshira.com/updates/2013/08/trading-with-india.html/>. [16 
September 2015].

di Nunzio, J 2014, African Union’s “Year of Agriculture and Food Security” Makes Slow Start, Future Directions International. Available from: <http://www.future-
directions.org.au/publications/food-and-water-crises/28-global-food-and-water-crises-swa/1523-african-union-s-year-of-agriculture-and-food-security-makes-
slow-start.html>. [27 August 2015]. 

Dibden,  J, Higgins, V & Cocklin, C 2011, ‘Harmonising the governance of farming risks: agricultural biosecurity and biotechnology in Australia’, Australian Geog-
rapher, vol. 42, no. 2, pp.105-122.



73FOOD SECURITY, TRADE AND PARTNERSHIPS:
TOWARDS RESILIENT REGIONAL FOOD SYSTEMS IN ASIA

Dickman, R 2015, ‘Growing yields, commerce and capacity in the developing world’. Paper presented at The Business of Food Security: Profitability, Sustainability 
and Risk Conference, Crawford Fund, Canberra.

Dobson, A, Molnar, PK & Kutz, S 2015, ‘Climate change and Arctic parasites’, Trends in Parasitology, pp.1-8.

Do, Q, Levchenko, A & Ravallion, M 2013, Trade insulation as social protection, The World Bank. Available from: <http://alevchenko.com/6448.pdf>. [22 Sep-
tember 2015].

Dobson, A, Molnar, PK & Kutz, S 2015, ‘Climate change and Arctic parasites’, Trends in Parasitology, vol. 31, no. 5, pp.181-188.

Dolan, C & Humphrey, J 2010, ‘Governance and trade in fresh vegetables: The impact of UK supermarkets on the African horticulture industry’, The Journal of 
Development Studies, vol.37, no.2, pp.147-176.

Dorward, A 2011, ‘Getting real about food prices’, Development Policy Review, vol.29, no.6, pp.647-664.

Dowler, E 2003, ‘Food and poverty: Insights from the ‘North’, Development Policy Review, vol.21, no.5-6, pp.569-580.

Drimie, S & McLachlan, M 2013, ‘Food security in South Africa – first steps toward a transdisciplinary approach’, Food Security, vol.5, pp.217-226.

Dutta, S, Lanvin, B & Wunsch-Vincent, S (eds) 2014, The Global Innovation Index 2014. 

Cornell University, INSEAD and World Intellectual Property Organisation, Fontainebleau, Ithaca and Geneva.

Editors 2013, ‘East Asia and food (in) security’, The Pacific Review, vol.26, no.5, pp.431-432.

Egerton-Warburton, R 2014, ‘Investment opportunities in Western Australian sheep meat’. Presentation at the Western Australia-China Agribusiness Cooperation 
Conference, Perth, Australia.

Engelke, J & Jianzhong, Y 2014, ‘Kimverley Agricultural Investment Pty Ltd’. Presentation at the Western Australia-China Agribusiness Cooperation Conference, 
Perth, Australia.

Enright, T 2014, ‘Agriculture, food, water & energy nexus’. Presentation at the Agriculture, food, water & energy nexus public lecture 10 July 2014, Perth, Australia.

Ericksen, PJ 2008, ‘Conceptualising food systems for global environmental change research’, Global Environmental Change, vol.18, pp.234-245.

Ericksen, PJ 2008, ‘Conceptualizing food systems for global environmental change research’, Global Environmental Change, vol.18, pp.234-245.

Ericksen, PJ, Ingram, JSI & Liverman, DM 2009, ‘Food security and global environmental change: emerging challenges’, Environmental Science & Policy, vol.12, 
pp.373-377.

Evans, A 2011, Governance for a resilient food system, Oxfam. Available from: < https://www.oxfam.org/en/research/governance-resilient-food-system>. [16 
September 2015].

Ewing, JJ 2013, ‘Supermarkets, iron buffalos and agrarian myths: exploring the drivers and impediments to food systems modernisation in Southeast Asia’, The 
Pacific Review, vol.26, no.5, pp.481-503.

Fan, S., J.Brzeska, M.Keyzer, A.Halsema. 2013. ‘From Subsistence to Profit: Transforming     Smallholder Farms’. International Food Policy Research Institute 
(IFPRI), Washington D.C., USA

Fan, S 2014, ‘Achieving food security and nutrition for all Asians by 2025’, Proceedings of the International Conference on Asian Food Security, Singapore, August 
21 2014. Available from: Rajaratnam School of International Studies. [11 September 2015].

Fan, S 2014, ‘Economics of food insecurity and malnutrition’, Proceedings of the 2014 Crawford Fund Meeting on ethics, efficiency and food security: Feeding 
the 9 billion, well, Canberra.

Fan, S.,R.P.Lorch, S.Yosef. 2014. ‘Resilience for Food and Nutrition Security’. International Food Folicy Research Institute, Washington, D.C.

Fan, S, Pandya-Lorch, R & Yosef, S (eds) 2014, Resilience for food and nutrition security, Institute for Food and Policy Research, Washington DC.

Farmar-Bowers, Q, Higgins, V & Millar, J (eds) 2013, Food security in Australia: Challenges and prospects for the future, Springer, New York.

Ferroni, M 2015, ‘Partnerships for impact at scale’.  Paper presented at The Business of Food Security: Profitability, Sustainability and Risk Conference, Crawford 
Fund, Canberra.

Fiksel, J 2003, ‘Designing resilient, sustainable systems’, Environmental Science & Technology, vol.37, no.23, pp.5330-5339.

Fiksel, J 2006, ‘Sustainability and resilience: toward a systems approach’, Sustainability: Science, Practice & Policy, vol.2, no.2, pp.14-21.

Finkel, E 2014, ‘Is modern farm technology a saviour or a threat?’, Proceedings of the 2014 Crawford Fund Meeting on ethics, efficiency and food security: Feed-
ing the 9 billion, well, Canberra.

Fischer, T, Byerlee, D & Edmeades, G 2014, Crop yields and global food security: Will yield increase continue to feed the world? Australian Centre for International 
Agricultural Research, Canberra.

Fisher, E, Jones, J & von Schomberg, R (eds) 2006, Implementing the precautionary principle: Perspectives and prospects, Edward Elgar, Cheltenham.

Flaherty, K, Stads, G & Srinivasacharyulu, A 2013, Benchmarking agricultural research indicators across Asia-Pacific, Agricultural Science & Technology Indicators, 
International Food Policy Research Institute, Washington DC.

Foley, J 2013, ‘Changing the global food narrative’ 2013, Ensia, 12 November. Available from:  <http://ensia.com/voices/changing-the-global-food-narrative/>. 
[16 September 2015].

Folke, C 2006, ‘Resilience: The emergence of a perspective for social-ecological systems analyses’, Global Environmental Change, vol.16, pp.253-267.

Folke, C, Carpenter, SR, Walker, B, Scheffer, M, Chapin, T & Rockström 2010, ‘Resilience thinking: Integrating resilience, adaptability and transformability’, Ecology 
and Society, vol.15, no.4. Available from: < http://www.ecologyandsociety.org/vol15/iss4/art20/>. [22 September 2015].

Food and Agriculture Organisation & World Water Council 2015, Towards a water and food secure future: Critical perspectives for policy-makers, Food and Agri-
culture Organisation, Rome and World Water Council, Marseille.

Food and agriculture Organisation 2003, Trade reforms and food security: Conceptualizing the linkages, Food and Agriculture Organisation, Rome.

Food and Agriculture Organisation 2006, Trade reforms and food security: Country case studies and synthesis, Food and Agriculture Organisation, Rome.



74 MURDOCH UNIVERSITY

Food and Agriculture Organisation 2009, FAO and traditional knowledge: The linkages with sustainability, food security and climate change impacts, Food and 
Agriculture Organisation, Rome.

Food and Agriculture Organisation 2013, Food wastage footprint: Impacts on natural resources, Food and Agriculture Organisation, Rome.

Food and Agriculture Organisation 2013, Resilient livelihoods - Disaster risk reduction for food and nutrition security, Food and Agriculture Organisation. Available 
from: < http://www.fao.org/docrep/015/i2540e/i2540e00.pdf>. [22 September 2013]. 

Food and Agriculture Organisation 2013, The state of food and agriculture: Food systems for better nutrition, Food and Agriculture Organisation, Rome.

Food and Agriculture Organisation 2014, Asia-Pacific regional fact sheet: Closing the gender gap for better food and nutrition security. Available from: <http://www.
fao.org/fileadmin/templates/rap/files/Newsletter/150625_gender-fact-sheet.pdf>. [12 September 2015].

Food and Agriculture Organisation 2014, FAO Statistical Yearbook 2014, Food and Agriculture Organisation, Rome.

Food and Agriculture Organisation 2014, Food and nutrition in numbers, Food and Agriculture Organisation, Rome.

Food and Agriculture Organisation 2014, Strengthening the links between resilience and nutrition in food and agriculture, Food and Agriculture Organisation. Avail-
able from: <http://www.fao.org/3/a-i3824e.pdf>. [22 September 2015].

Food and Agriculture Organisation 2014, Value chain dynamics and the small-scale sector: Policy recommendations for small-scale fisheries and aquaculture 
trade, Food and Agriculture Organisation, Rome.

Food and Agriculture Organisation 2015, Climate change and food systems: global assessments and implications for food security and trade, Food and Agriculture 
Organisation, Rome.

Food and Agriculture Organisation Committee on Agriculture, Biosecurity in food and agriculture. COAG/2003/9, Food and Agriculture Organisation, Rome.

Food and Agriculture Organisation, International Fund for Agriculture Development and World Food Programme 2015, The state of food insecurity in the world. 
Meeting the 2015 international hunger targets: Taking stock of uneven progress, Food and Agriculture Organisation, Rome. 

Food and Agriculture Organisation, International Fund for Agriculture Development and World Food Programme 2013, The state of food insecurity in the world. 
The multiple dimensions of food security, Food and Agriculture Organisation, Rome.

Food and Agriculture Organisation, International Fund for Agriculture Development and World Food Programme 2014, The state of food insecurity in the world. 
Strengthening the enabling environment for food security and nutrition, Food and Agriculture Organisation, Rome.

Food and Agriculture Organisation, Technical Centre for Agricultural and Rural Cooperation and the International Fund for Agricultural Development (IFAD) 2014, 
Youth and agriculture: key challenges and concrete solutions. Available from: <http://www.cta.int/images/publications/youth_and_agriculture_web_EN_1.9.pdf>. 
[12 September 2015].

Food and Fibre Supply Chain Institute 2014, Addressing issues of competitiveness and food security for Australian wheat, Australian Government. Available 
from: < http://agwhitepaper.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP378%20Food%20and%20Fibre%20Supply%20
Chain%20Institute.pdf>. [27 August 2015].

Food Chain Evaluation Consortium, Scoping study. Delivering on EU food safety and nutrition in 2050 – Scenarios of future change and policy responses, Euro-
pean Commission Directorate General for Health and Consumers. Available from: <http://ec.europa.eu/food/safety/docs/final_report_scoping_study_en.pdf> [12 
September 2015].

Food Security Council, Ministry of Agriculture & World Food Programme 2015, Food security and vulnerability atlas of Indonesia, Dewan Ketahanan Pangan, 
Kementerian Pertanian & World Food Programme. Available from: <https://www.wfp.org/content/indonesia-food-security-and-vulnerability-atlas-2009>. [16 Sep-
tember 2015].

Foord, G 2014, ‘Opportunities for investment in horticulture and wine’. Presentation at the Western Australia-China Agribusiness Cooperation Conference, Perth, 
Australia.

Foresight 2011, The future of food and farming. Final project report, The Government Office for Science, London.

Freedman, A 2013 ‘Rice security in Southeast Asia: beggar thy neighbour or cooperation?’, The Pacific Review, vol.26, no.5, pp.433-454.

Fresco, LO 2009, ‘Challenges for food system adaptation today and tomorrow’, Environmental Science & Policy, vol.12, pp.378-385.

Frontier Strategy Group & Syngenta 2013, Rice Bowl Index: Achieving food security. Available from:

Frontier Strategy Group & Syngenta 2015, Rice Bowl Index: Open data – open dialogue. Available from: <http://www.ricebowlindex.com/SiteCollectionDocu-
ments/The%20Rice%20Bowl%20Index%20G8%20Open%20Data%20Presentation.pdf>. [16 September 2015].

Frontier Strategy Group & Syngenta 2015, Rice Bowl Index: Translating complexity into an opportunity for action, Syngenta. Available from: <http://www.rice-
bowlindex.com/SiteCollectionDocuments/ricebowl-whitepaper.pdf>. [16 September 2015].

Fujino, J, Rajesh, N, Kainuma, M, Masui, T and Matsuoka, Y 2006, ‘Multi-gas mitigation analysis on stabilization scenarios using aim global model’, The Energy 
Journal, pp.343-353.

Future Directions International, FDI Feature Interview. Distributed water – A concept that Western Australia cannot ignore: Mr Ian Marshall, Future Directions Inter-
national. Available from: <http://www.futuredirections.org.au/publications/fdi-feature-interviews/1743-distributed-water-a-concept-that-western-australia-cannot-
ignore-mr-ian-marshall.html>. [22 September 2015].

G20 Turkey 2015, G20 Agriculture Ministers Meeting Istanbul, 7-8 May 2015, Final Communiqué. Available from: <https://g20.org/wp-content/uploads/2015/05/
G20-Agriculture-Ministers-Final-Communique.pdf>. [16 September 2015].

Gallopin, GC 2006, ‘Linkages between vulnerability, resilience, and adaptive capacity’, Global Environmental Change, vol.16, pp.293-303.

Garcia, SM & Rosenberg, AA 2010, ‘Food security and marine capture fisheries: Characteristics, trends, drivers and future perspectives’, Philosophical Transac-
tions of the Royal Society B, vpl.365, pp.2869-2880.

Gereffi, G & Lee, J 2012, ‘Why the world suddenly cares about global supply chains’, Journal of Supply Chain Management, vol.48, no.3, pp.24-32.

Gereffi, G, Humphrey, J, Kaplinsky, R & Sturgeon, TJ 2001, ‘Introduction: Globalisation, value chains and development’, IDS Bulletin, vol.32, no.3, pp.1-8.

Gibbon, P 2001, ‘Agro-commodity chains’, IDS Bulletin, vol.32, no.3, pp.60-68.

Gibbon, P 2003, ‘Value chain governance, public regulation and entry barriers in the global fresh fruit and vegetable chain into the EU’, Development Policy Review, 
vol.21, no.5-6, pp.615-625.



75FOOD SECURITY, TRADE AND PARTNERSHIPS:
TOWARDS RESILIENT REGIONAL FOOD SYSTEMS IN ASIA

Gilbert, CI 2012, ‘International agreements to manage food price volatility’, Global Food Security, vol.1, pp.134-142.

Gilbert, CL 2012, ‘International agreements to manage food price volatility’, Global Food Security, vol. pp.134-142.

Global Conference on Agricultural Research for Development 2011, The GCARD Roadmap: Transforming Agricultural Research for Development (AR4D) Systems 
for Global Impact, Food and Agricultural Organisation, Rome.

Godfray, HCJ, Beddington, JR, Crute, IR, Haddad, L. Lawrence, D, Muir, JF, Pretty, J, Robinson, S, Thomas, SM & Toulmin, C 2010, ‘Food security: The challenge 
of feeding 9 billion people’, Science, vol.327, pp.812-818.

Goedde, L, Horli, M & Sanghvi, S 2015, Pursuing the global opportunity in food and agribusiness, McKinsey & Company. Available from: <http://www.mckinsey.
com/insights/food_agriculture/pursuing_the_global_opportunity_in_food_and_agribusiness>. [16 September 2015]. 

Gomez, MI & Ricketts, KD 2013, ‘Food value chain transformations in developing countries: Selected hypotheses on nutritional implications’, Food Policy, vol.42, 
pp.139-150.

Gornall, J, Betts, R, Burke, E, Clark, R, Camp, J, Willett, K & Wiltshire, A 2010, ‘Implications of climate change for agricultural productivity in the early twenty-first 
century’, Philosophical Transactions of the Royal Society B, vol.365, pp.2973-2989.

Grain Producers Australia 2014, Response to the Australian Government Agricultural Competitiveness Issues Paper, Australian Government. Available from: 
http://agwhitepaper.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP505%20Grain%20Producers%20Australia.pdf. [27 August 
2015]. 

Gray, EM, Oss-Emer, M & Sheng, Y 2014, Australian agricultural productivity growth, Australian Bureau of Agricultural and Resource Economics and Sciences, 
Canberra.

Grow Asia, ‘A multi-stakeholder approach to food security’. Paper presented at The Business of Food Security: Profitability, Sustainability and Risk Conference, 
Crawford Fund, Canberra.

Growcom 2011, Food security issues for the Australian horticulture industry, Growcom, Fortitude Valley, Australia.

Gustavsson, J, Cederberg, Sonesson, U, van Otterdijk, R & Meybeck, A 2011, Global food losses and food waste – Extent, causes and prevention, Food and 
Agriculture Organisation, Rome.

Haddad, L, ‘Redirecting the diet transition: What can food policy do?’,  Development Policy Review, vol.21, no.5-6, pp.599-614.

Hafi, A, Addai, D, Zhang, K & Gray, EM 2015, The value of Australia’s biosecurity system at the farm gate: an analysis of avoided trade and on-farm projects, 
Australian Bureau of Agricultural and Resource Economics and Sciences, Canberra.

Hafi, A, Addai, D, Zhang, K & Gray, EM 2015, The value of Australia’s biosecurity system at the farm gate: An analysis of avoided trade and on-farm impacts. 
Research report 15.2, 

Australian Bureau of Agricultural and Resource Economics and Sciences, Canberra.

Hai, NM & Talbot, T 2013, WP/2013/035 The political economy of food price policy: The case of rice prices in Vietnam, United Nations University & World Insti-
tute for Development Economic Research. Available from: <http://www.wider.unu.edu/publications/working-papers/2013/en_GB/wp2013-035/>. [22 September 
2015].

Hajkowicz, S & Eady, S 2015, Rural Industry Futures: Megatrends impacting Australian agriculture over the coming twenty years’, Rural Industries Research and 
Development Corporation, Canberra.

Hajkowicz, S, Cook, H & Littleboy, A 2012, Our future world: Global megatrends that will change the way we live, CSIRO. Available from: <http://www.csiro.au/en/
Do-business/Services/CSIRO-Futures/Futures-reports/Our-Future-World> [19 October 2015].

Hijioka. Y, Lin, E and Pereira, JJ 2012, ‘Asia’ in Climate change 2014: Impacts, adaptation and vulnerability. Part B: Regional Aspects. Contribution of Working 
Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change eds Barros, VR, CB Field, DJ Dokken, MD Mastrandrea, KJ Mach, TE 
Bilir, M Chatterjee, KL Ebi,YO. Estrada, RC Genova, B Girma, ES Kissel, AN Levy, S MacCracken, PR Mastrandrea, and LL White Cambridge University Press, 
Cambridge, UK and New York, USA.

Handley, A 2014, ‘Foreign investment in agriculture: Facts, myths & regulatory issues’. Presentation at the Western Australia-China Agribusiness Cooperation 
Conference, Perth, Australia.

Harding, M, Jiang, T & Pearce, D 2009, Analysis of ACIAR’s returns on investment: appropriateness, efficiency and effectiveness, Australian Centre for International 
Agricultural Research, Canberra.

Harper, R 2014, ‘Agriculture, food, water & energy nexus’. Presentation at the Agriculture, food, water & energy nexus public lecture 10 July 2014, Perth, Australia.

Harvell, CD, Mitchell, CE, Ward, JR, Altizer, S, Dobson, AP, Ostfeld, RS & Samuel, MD 2002, ‘Climate warming and disease risks for terrestrial and marine biota’, 
Science’s Compass, vo. 296, pp. 2158-2162.

Hawkes, C & Ruel, MT 2011, ‘2020 Conference Paper 4: Value chains for nutrition’, Proceedings of the IFPRI 2020 international conference on leveraging ag-
riculture for improving nutrition. Available from: <http://cdm15738.contentdm.oclc.org/utils/getfile/collection/p15738coll2/id/124837/filename/124838.pdf>. [22 
September 2015].

Hawkes, C 2008, ‘Dietary implications of supermarket development: A global perspective’, Development Policy Review, vol.26, no.6, pp.657-692.

Hawkes, C 2008, ‘Dietary implications of supermarket development: A global perspective’, Development Policy Review, vol.26, no.6, pp.657-692.

Hawkes, C, Friel, S, Lobstein, T & Lang, T 2012, ‘Linking agricultural policies with obesity and noncommunicable diseases: A new perspective for a globalising 
world’, Food Policy, vol.37, pp.343-353.

Hawkes, C, Friel, S, Lobstein, T & Lang, T 2012, ‘Linking agricultural policies with obesity and noncommunicable diseases: A new perspective for a globalising 
world’, Food Policy, vol.37, pp.343-353.

Hazell, PBR 2009, The Asian Green Revolution, International Food Policy Research Institute. Available from: <http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/
id/29462>. [16 September 2015].

Hazell, PBR 2013, ‘Transforming agriculture: The Green Revolution in Asia’ in An African Green Revolution: Finding ways to boost productivity on small farms, eds 
Otsuka, K & Larson, DF, Springer, London, pp.17-42.

Headey, D, Malaiyandi, S & Fan, S 2009, Navigating the perfect storm: Reflections on the food, energy, and financial crises, International Food Policy Research 
Institute. Available from:  <http://cdm15738.contentdm.oclc.org/utils/getfile/collection/p15738coll2/id/26146/filename/26147.pdf>. [16 September 2015].



76 MURDOCH UNIVERSITY

Headley, D & Fan, S 2010, Reflections on the global food crisis: how did it happen? How has it hurt? And how can we prevent the next one? International Food 
Policy Research Institute, Washington DC.

Heather, NW & Hallman, GJ 2008, Pest management and phytosanitary trade barriers, CABI, Cambridge MA.

Hennessy, DA 2007, ‘Biosecurity and spread of an infectious animal disease’, American Journal of Agricultural Economics, vol. 89, no. 5, pp.1226-1231.

Henry, R 2014, ‘Australian trade beats aid in boosting global food security’, The Conversation 4 February. Available from: <https://theconversation.com/australian-
trade-beats-aid-in-boosting-global-food-security-22546>. [16 February 2015].

Hiscock, T 2014, ‘WA Beef Council Inc: Our aspiration; our function’.  Presentation at the Western Australia-China Agribusiness Cooperation Conference, Perth, 
Australia.

Hodgkinson D, Burton, T, Dawkins, S & Coram, A 2009, Towards a convention for persons displaced by climate change: Key issues and preliminary responses, 
IOP Science. Available from: <http://iopscience.iop.org/article/10.1088/1755-1307/6/56/562014/meta;jsessionid=23D5DB2480EB0529F208419C83EE770A.
c1>. [12 September 2015].

Hodgkinson, D, Burton, T, Young, L & Anderson, H 2009, ‘Copenhagen, climate change “refugees” and the need for a global agreement’, Public Policy, vol. 4, 
no. 2, pp.155-174.

Hogan, L & Morris, P 2010, ‘Agricultural and food policy choices in Australia’, Proceedings of the Australian National University conference on sustainable agricul-
ture and food policy in the 21st century: challenges and solutions, Brussels. Available from: <http://coserve.com.au/PDF/VirtualMeeting/ABARE-Agric_food_poli-
cy_CONFERENCE_PAPER-2010.pdf>. [22 September 2015].

Holling, CS & Meffe, GK 1996, ‘Command and control and the pathology of natural resource management’, Conservation Biology, vol.10, no.2, pp.328-337.

Holling, CS 1973. ‘Resilience and stability of ecological systems’, Annual Review of Ecology and Systematics, vol.4, pp.1-23.

Holling, CS 2001, ‘Understanding the complexity of economic, ecological, and social systems’, Ecosystems, vol.4, pp.390-405.

Holling, CS 2004, ‘From complex regions to complex worlds’, Ecology & Society, vol.9, no.1. Available from: < http://www.ecologyandsociety.org/vol9/iss1/
art11/>. [16 September 2015].

Hoberg, EP & Brooks, DR 2008, ‘A macroevolutionary mosaic: episodic host-switching, geographical colonization and diversification in complex host-parasite 
systems’, Journal of Biogeography, vol. 35, pp.1533-1550.

Hoberg, EP & Brooks, DR 2015, ‘Evolution in action: Climate change, biodiversity dynamics and emerging infectious disease’, Philosophical Transactions B, 
pp.1-7.

Hoberg, EP, Polley, L, Jenkins, EJ, Kutz, SJ, Veitch, AM & Elkin, BT, ‘Integrated approaches and empirical models for investigation of parasitic diseases in northern 
wildlife’, Emerging Infectious Diseases, vol. 14, no. 1, pp.10-17.

Huang, J 2014, ‘China’s role in the future food security situation of Asia: A threat or an ally’, Proceedings of the International Conference on Asian Food Security, 
Singapore, August 21 2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Huynh, P 2013, Nutrition of Vietnam: Situation, progress and challenges, National Institute of Nutrition.

Indra, P 2014, ‘Reducing food insecurity from calamities and disasters’, Proceedings of the International Conference on Asian Food Security, Singapore, August 
21 2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Institute of Mechanical Engineers 2013, Global food: Waste not, want not, Institute of Mechanical Engineers, London.

Institute of Strategy and Policy on Natural Resources and Environment 2009, Viet Nam assessment report on climate change (VARCC), Institute of Strategy and 
Policy on Natural Resources and Environment, Hanoi.

Intergovernmental Panel on Climate Change 2013, Summary for policymakers. Climate change 2013: The physical science basis. Contribution of the working 
group to the fifth assessment report of the Intergovernmental Panel on Climate Change, IPCC, Cambridge, UK & New York.

Intergovernmental Panel on Climate Change 2013, Climate change 2013: the physical science basis. Working Group I contribution to the Fifth Assessment Report 
of the Intergovernmental Panel on Climate Change, Cambridge University Press, Cambridge UK & New York.

Intergovernmental Panel on Climate Change 2014, Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the Fifth Assessment 
Report of the Intergovernmental Panel on Climate Change, Intergovernmental Panel on Climate Change, Geneva.

Intergovernmental Panel on Climate Change 2014, Climate change 2014, synthesis report, Intergovernmental Panel on Climate Change, Geneva.

International Food Policy Research Institute 2012, Reducing poverty and hunger through food policy research: Highlights of IFPRI’s recent food policy research for 
the Government of Australia, International Food Policy Research Institute.

International Food Policy Research Institute 2013, 2012 Global food policy report, International Food Policy Research Institute, Washington DC.

International Food Policy Research Institute 2013, Reducing poverty and hunger through food policy research Highlights of recent IFPRI food policy research for 
Switzerland, Institute for Food Policy Research. Available from: <http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/128003>. [16 September 2015].

International Food Policy Research Institute 2014, 2013 Global food policy report, International Food Policy Research Institute, Washington DC.

International Food Policy Research Institute 2014, 2014 Nutrition Country Profile: Australia, International Food Policy Research Institute. Available from: <http://
globalnutritionreport.org/files/2014/11/gnr14_cp_australia.pdf>. [12 September 2015].

International Food Policy Research Institute 2014, 2014 Nutrition Country Profile: Cambodia, International Food Policy Research Institute. Available from: <http://
globalnutritionreport.org/files/2014/11/gnr14_cp_cambodia.pdf>. [12 September 2015].

International Food Policy Research Institute 2014, 2014 Nutrition Country Profile: China, International Food Policy Research Institute. Available from: <http://
globalnutritionreport.org/files/2014/11/gnr14_cp_china.pdf>. [12 September 2015].

International Food Policy Research Institute 2014, 2014 Nutrition Country Profile: India, International Food Policy Research Institute. Available from: <http://global-
nutritionreport.org/files/2014/11/gnr14_cp_india.pdf>. [12 September 2015].

International Food Policy Research Institute 2014, 2014 Nutrition Country Profile: Japan, International Food Policy Research Institute. Available from: <http://
globalnutritionreport.org/files/2014/11/gnr14_cp_japan.pdf>. [12 September 2015].

International Food Policy Research Institute 2014, 2014 Nutrition Country Profile: Korea, International Food Policy Research Institute. Available from: <http://
globalnutritionreport.org/files/2014/12/gnr14_cp_republic_of_korea.pdf>. [12 September 2015].



77FOOD SECURITY, TRADE AND PARTNERSHIPS:
TOWARDS RESILIENT REGIONAL FOOD SYSTEMS IN ASIA

International Food Policy Research Institute 2014, 2014 Nutrition Country Profile: Vietnam, International Food Policy Research Institute. Available from: <http://
globalnutritionreport.org/files/2014/12/gnr14_cp_viet_nam.pdf>. [12 September 2015].

International Food Policy Research Institute 2014, Global nutrition report 2014: Actions and accountability to accelerate the world’s progress on nutrition, Interna-
tional Food Policy Research Institute, Washington DC.

International Food Policy Research Institute 2015, 2014-2015 Global food policy report, International Food Policy Research Institute, Washington DC.

International Food Policy Research Institute 2015, Global nutrition report 2015: Actions and accountability to advance nutrition and sustainable development, 
International Food Policy Research Institute, Washington DC.

International Food Policy Research Institute, Concern Worldwide & Welthungerhilfe 2014, 2014 Global Hunger Index: The challenge of hidden hunger. Available 
from: <http://www.ifpri.org/sites/default/files/publications/ghi14.pdf>. [16 September 2015].

International Food Policy Research Institute, Healthy Growth Breeds Healthy Growth. N.p., 2015. Web. 18 Oct. 2015

International Fund for Agricultural Development & United Nations Environment Programme 2013, Smallholders, food security, and the environment, International 
Fund for Agricultural Development, Rome.

International Labour Organisation 2011, Food, drink and tobacco country profile: Indonesia. Available from: <http://www.ilo.org/sector/Resources/publications/
WCMS_161974/lang--en/index.htm>. [16 September 2015].

International Monetary Fund 2014, World economic outlook. Recovery strengthens, remains uneven, International Monetary Fund, Washington DC.

International Trade Centre News, President Kagame opens the World Export Development Forum in Kigali. Available from: < http://www.intracen.org/news/
President-Kagame-opens-the-World-Export-Development-Forum-in-Kigali/>. [27 August 2015].

Ismail, H 2015, Localising food production: Urban agriculture in Australia, Future Directions International. Available from: <http://www.futuredirections.org.au/
publications/food-and-water-crises/2287-localising-food-production-urban-agriculture-in-australia.html>. [22 September 2015].

Ivanic, M & Martin, W 2010, Promoting global agricultural growth and poverty reduction, Purdue University Global Trade Analysis Project. Available from: < https://
www.gtap.agecon.purdue.edu/resources/download/4883.pdf>. [27 August 2015].

Jackson, LA & Jansen, M 2010, ‘Risk assessment in the international food safety police arena. Can the multilateral institutions encourage unbiased outcomes?’, 
Food Policy, vol.35, pp.538-547.

Jayne, TS 2012, ‘Managing food price instability in East and Southern Africa’, Global Food 
 Security, vol.1, pp.143-149.

Jayne, TS 2012, ‘Managing food price stability in East and Southern Africa’, Global Food Security, pp.143-149.

Johansson, A, Guillemette, Y, Murtin, F 2012, Looking to 2060: Long-term global growth prospects. OECD Economic Policy Papers No 3, Organisation for Eco-
nomic Cooperation and Development, Paris.

Johns, C 2015, The State of Australia’s Soils, Future Directions International. Available from: <http://www.futuredirections.org.au/files/sap/2015/FDI_Strategic_
Analysis_Paper_-_The_State_of_Australias_Soils.pdf>. [16 September 2015].

Johnson, R, Anderson, K, Berdegue, J, Huang, J, Josling, T, Montemayor, R, Shiraiwa, H, Summer, D 2009, Strategic framework for food security in APEC, Inter-
national Food & Agricultural Trade Policy Council. Available from: <http://www.agritrade.org/Publications/documents/APECFoodSec_web.pdf>. [16 September 
2015].

Jones, KE, Patel, NG, Levy, MA, Storeygard, A, Balk, D, Gittleman, JL & Dazsak, P 2008, ‘Global trends in emerging infectious diseases’, Nature, vol. 451, no. 
21, pp.990-994.

Jurdak, R, Elfes, A, Kusy, B, Tews, A, Hu, W, Hernandez, E, Kottege, N & Sikka, P, Autonomous surveillance for biosecurity: Trends in biotechnology. Available 
from: <http://www.sciencedirect.com/science/article/pii/S0167779915000190>. [12 September 2015].

Kallis, G & Zografos, C 2014, ‘Hydro-climatic change, conflict and security’, Climatic Change, vol.123, pp.69-82.

Kanwar, A 2015, ‘Non-traditional educational models’, Proceedings of the agricultural higher education in the 21st century conference. Available from: Mediter-
ranean Agronomic Institute of Zaragoza (IAMZ-CIHEAM). [27 August 2015].

Keefe, M 2015, Leveraging innovation to feed the future, The Chicago Council on Global Affairs. Available from: <http://www.thechicagocouncil.org/publication/
leveraging-innovation-feed-future> [16 September 2015].

Kirtman, B & Power, SB 2013, ‘Near-term climate change projections and predictability’ in Climate change 2013: The physical science basis. Contribution of 
Working group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change eds Stocker, TF, D Qin, GK Plattner, M Tignor, SK Allen, J 
Boschung, A.Nauels, Y Xia, V Bex and PM Midgley.  

Koike, F, Clout, MN, Kawamichi, M, Poorter, MD & Iwatsuki, K (eds) 2006, Assessment and control of biological invasion risks, Shoukadoh Booksellers, Kyoto, 
Japan & World Conservation Union, Gland, Switzerland.

Kolmannskog, V & Trebbi, L 2010, ‘Climate change, natural disasters and displacement: A multi-track approach to filling the protection gaps’, International Review 
of the Red Cross, vol.92, no.897, pp.713-730.

Kraft Foods 2011, Unlocking Australia’s innovation capacity – Creating a vibrant Australian food manufacturing hub in the Asian century, Mondelez International. 
Available from:  <http://www.mondelezinternational.com.au/~/media/InnovationHub/en/PDFs/About_Us/Innovation/FoodIndustryWhitePaper-FINAL.pdf> [16 
September 2015].

Kropff, M 2014, ‘Achieving food security in a growing world of scarcity: The role of scientific innovations’, Proceedings of the International Conference on Asian 
Food Security, Singapore, August 21 2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Kropff, M 2015, ‘Integrating public and private sector research goals for sustainable food security’. Paper presented at The Business of Food Security: Profitability, 
Sustainability and Risk Conference, Crawford Fund, Canberra.

Kummu, M, de Moel, H, Porkka, M, Siebert, S, Vairs, O & Ward, PJ, ‘Lost food, wasted resources: Global food supply chain losses and their impacts on freshwater, 
cropland, and fertiliser use’, Science of the Total Environment, vol.438, pp.477-489.

Kummu, M, de Moel, H, Porkka, M, Siebert, S, Varis, O & Ward, PJ 2012, ‘Lost food, wasted resources: Global food supply chain losses and their impacts on 
freshwater, cropland, and fertiliser use’, Science of the Total Environment, vol.438, pp.477-489.

Kutz, SJ, Hopberg, EP, Polley, L & Jenkinsm EJ 2005, ‘Global warming is changing the dynamics of Arctic host-parasite systems’, Proceedings of the Royal 
Society B, vol. 272, pp.2571-2576.



78 MURDOCH UNIVERSITY

Kutz, SJ, Jenkins, EJ, Veitch, AM, Ducrocq, J, Polley, L, Elkin, B & Lair, S 2009, ‘The Arctic as a model for anticipating, preventing, and mitigating climate change 
impacts on host-parasite interactions’, Veterinary Parasitology, vol. 163, pp.217-228.

Kwame, J 2014, ‘The Post-2014 Agenda on hunger and malnutrition’, Proceedings of the International Conference on Asian Food Security, Singapore, August 21 
2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Kyte, R 2014, ‘Achieving global food security: Building a new food system where nutrition, climate change and sustainability collide’, Proceedings of the 2014 
Crawford Fund Meeting on ethics, efficiency and food security: Feeding the 9 billion, well, Canberra.

Lang, T 2003, ‘Food industrialisation and food power: Implications for food governance’, Development Policy Review, vol.21, no.5-6, pp.555-568.

Lang, T 2009, ‘Reshaping the food system for ecological public health’, Journal of Hunger & Environmental Nutrition, vol.4, no.3-4, pp.315-335.

Lang, T 2009, ‘Reshaping the food system for ecological public health’, Journal of Hunger & Environmental Nutrition, vol.4, no.3, pp.315-335.

Lang, T 2010, ‘Crisis? What crisis? The normality of the current food crisis’, Journal of Agrarian Change, vol.10, no.1, pp.87-97.

Lebel, L, Anderies, JM, Campbell, B, Folke, C, Hatfield-Dodds, S, Hughes, TP & Wilson J 2006, ‘Governance and the capacity to manage resilience in regional 
social-ecological systems’, Ecology and Society, vol.11, no.1. Available from: <http://www.ecologyandsociety.org/vol11/iss1/art19/>. [22 September 2015].

Lee, LJ 2015, ‘Opportunity, challenges and stamina – working for farmers in Indonesia’. Paper presented at The Business of Food Security: Profitability, Sustain-
ability and Risk Conference, Crawford Fund, Canberra.

Lehane, S 2014, India’s food and water security, Future Directions International. Available from: <http://www.futuredirections.org.au/publications/food-and-water-
crises/1715-india-s-food-and-water-security.html>. [12 September 2015].

Letchumanan, R 2010, Is there an ASEAN policy on climate change? Environment Division, ASEAN Secretariat, Jakarta.

Li, C 2014, ‘Linking agribusiness opportunities’. Presentation at the Western Australia-China Agribusiness Cooperation Conference, Perth, Australia.

Lioubimtseva, E & Henebry, GM 2009, ‘Climate and environmental change in arid Central Asia: Impacts, vulnerability and adaptations’, Journal of Arid Environ-
ments, vol.73, pp.963-977.

Lisk, F 2013, ‘ “Land grabbing” or harnessing of development potential in agriculture? East Asia’s land-based investments in Africa’, The Pacific Review, vol.26, 
no.5, pp.563-587.

Liu, J, Mooney, H, Hull, V, Davis, SJ, Gaskell, J, Hertel, T, Lubchenco, J, Seto, KC, Gleick, P, Kremen, C, Li, S 2015, ‘Systems integration for global sustainability’, 
Science, vol.347, no.6225. Available from: < http://www.sciencemag.org/content/347/6225/1258832.full> [16 September 2015].

Lobell, DB, Burke, MB, Tebaldi, C, Mastrandrea, MD, Falcon, WP, Naylor, RL 2008, ‘Prioritizing climate change adaptation needs for food security in 2030’, Sci-
ence, vol.319, pp.607-610.

Lum, K 2010, ‘Preserving biodiversity, promoting biosecurity and biosafety: Developing country perspectives’. Paper presented at the Biodiversity and World Food 
Security: Nourishing the Planet and its People Conference, Crawford Fund for International Agricultural Research, Canberra. 

Lydon, J, Dyer, D & Bradley, C 2014, Compete to prosper: Improving Australia’s global competitiveness, McKinsey & Company. Available from: <http://www.
mckinsey.com/global_locations/pacific/australia/en/latest_thinking/compete_to_prosper>. [22 September 2015].

Mack, RN, Simberloff, D, Lonsdale, WM, Evans, H & Bazzaz, FA 2000, ‘Biotic invasions: Causes, epidemiology, global consequences, and control’, Ecological 
Applications, vol. 10, no.3, pp.689-710.

Maertens, M, Minten, B & Swinnen, J 2012, ‘Modern food supply chains and development: Evidence from horticulture export sectors in Sub-Saharan Africa’, 
Development Policy Review, vol.30, no.4, pp.473-497.

Manuja, BK, Manuja, A & Singh, RK 2014, ‘Globalization and livestock biosecurity’, Agricultural Research, vol.3, no. 1, pp.22-31.

Manzini, R & Accorsi, R 2013, ‘The new conceptual framework for food supply chain assessment’, Journal of Food Engineering, vol.115, pp.251-263.

Marslen, T 2014, Declining research and development investment: A risk for Australian agricultural productivity, Future Directions International, Perth. Available 
from: <http://www.futuredirections.org.au/publications/food-and-water-crises/1885-declining-research-and-development-investment-a-risk-for-australian-agri-
cultural-productivity.html> [19 October 2015].

Martin, S 2010, ‘Climate Change, Migration, and Governance’, Global Governance, vol.16, pp.397-414. Melbourne Sustainable Society Institute 2015, Appetite 
for change: Global warming impacts on food and farming regions in Australia, Melbourne Sustainable Society Institute, University of Melbourne.

Mason, L, Boyle, T, Fyfe, J, Smith, T & Cordell, D 2011, National Food Waste Assessment, Department of Sustainability, Water, Population and Communities. 
Available from: <http://www.environment.gov.au/system/files/resources/128a21f0-5f82-4a7d-b49c-ed0d2f6630c7/files/food-waste.pdf>. [16 September 2015].

Maxwell, S & Frankenberger, T 1992, Household food security: Concepts, indicators, measurements, United Nations Children’s Fund & International Fund for 
Agricultural Development, New York.

Mayunga, JS 2007, ‘Understanding and applying the concept of community disaster resilience: A capital-based approach’, Summer Academy for Social Vul-
nerability and Resilience Building. Available from:  <http://currents.plos.org/disasters/article/community-disaster-resilience-a-systematic-review-on-assessment-
models-and-tools/>. [22 September 2015].

McGregor, R 2014, ‘The opportunities of the WA Dairy Industry’. Presentation at the Western Australia-China Agribusiness Cooperation Conference, Perth, Aus-
tralia.

Meinke, H, Batt, PJ, Bonney, L, Pratley, J & Acuña TB 2015, ‘Tertiary agricultural education in Australasia: where to from here?’, Proceedings of the agricultural 
higher education in the 21st century conference. Available from: Mediterranean Agronomic Institute of Zaragoza (IAMZ-CIHEAM). [27 August 2015].

Menzinger, I 2014, ‘Risk management and financing for food security: An insurance industry perspective’, Proceedings of the International Conference on Asian 
Food Security, Singapore, August 21 2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Millstone, E & van Zwanenberg, P 2003, ‘Food and agricultural biotechnology policy: How much autonomy can developing countries exercise?’, Development 
Policy Review, vol.21, no.5-6, pp.655-667.

Millstone, E 2009, ‘Science, risk and governance: Radical rhetorics and the realities of reform in food safety governance’, Research Policy, vol.38, pp.624-636.

Millstone, E 2009, ‘Science, risk and governance: Radical rhetorics and the realities of reform in food safety governance’, Research Policy, vol.38, pp.624-636.

Minehata, M 2010, An investigation of biosecurity education for life scientists in the Asia-Pacific region, University of Exeter, Exeter & University of Bradford, Brad-
ford.



79FOOD SECURITY, TRADE AND PARTNERSHIPS:
TOWARDS RESILIENT REGIONAL FOOD SYSTEMS IN ASIA

Minehata, M 2012, ‘”Getting the biosecurity architecture right” in the Asia-Pacific region’, Medicine, Conflict and Survival, vol. 28, no. 1, pp.45-58.

Mingues, I & Connor, DJ 2015, ‘Main drivers in agricultural research and education to secure food supply and assure sustainability’, Proceedings of the agricultural 
higher education in the 21st century conference. Available from: Mediterranean Agronomic Institute of Zaragoza (IAMZ-CIHEAM). [27 August 2015].

Ministry of Agriculture 2013, Agency for food security at a glance, Republik of Indonesia. Available from: 

Ministry of Health National Institute of Nutrition, Socialist Republic of Vietnam 2010, General nutrition survey 2009-2010, Medical Publishing House, Hanoi.

Misselhorn, A, Aggarwal, P, Ericksen, P, Gregory, P, Horn-Phathanothai, L, Ingram, J & Wiebe, K 2012, ‘A vision for attaining food security’, Current Opinion in 
Environmental Sustainability, vol.4, pp.7-17.

Mitchell, T & Harris, K 2012, Resilience: A risk management approach, Overseas Development Institute. Available from: < http://www.odi.org/publications/6271-
resilience-risk-management-climate-change>. [22 September 2015].

Moreddu, C, ‘Challenges and opportunities for food and agriculture in the 21st century’, Proceedings of the agricultural higher education in the 21st century confer-
ence. Available from: Mediterranean Agronomic Institute of Zaragoza (IAMZ-CIHEAM). [27 August 2015].

Mumford, JD 2002, ‘Economics issues related to quarantine in international trade’, European Review of Agricultural Economics, vol. 29, no. 3, pp.329-348.

Maxwell, S & Slater, R 2003, ‘Food policy old and new’, Development Policy Review, vol.21, no.5-6, pp.531-553.

National Farmers’ Federation 2014, Submission to the Agricultural Competitiveness Issues Paper, Australian Government. Available from: < http://agwhitepaper.
agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP536%20National%20Farmers’%20Federation.pdf>. [27 August 2015].

National Institute of Agricultural Planning and Projection, Wageningen UR & Climate & Development knowledge network 2012, Land use, food security, and climate 
change in Vietnam. Available from: <http://cdkn.org/wp-content/uploads/2012/01/Land-Use-Food-Security-Climate-in-Vietnam-Policy-Brief.pdf>. [22 September 
2015].

National Intelligence Council 2012, Global trends 2030: Alternative worlds, National Intelligence Council, Washington DC.

Naylor, R & Dean A 2012, ‘Redefining security along the food-health nexus: Report of a conference and center launch held at Stanford University on November 
10 2011’, Food Security, vol.4, pp.147-150.

Nelson, GC, Rosegrant, MW, Palazzo, A, Gray, I, Ingersoll, C, Robertson, R, Tokgoz, S, Zhu, T, Sulser, TB, Ringler, C, Msangi, S & You, L 2010, Food security, 
farming and climate change to 2050: Scenarios, results, policy options, International Food Policy Research Institute, Washington DC.

Nelson, M, Roffey, P, McMevin, D, Lennard, C & Gahan, ME, 2014, ‘An overview of biosecurity in Australia’, Australian Journal of Forensic Sciences, vol.  46, no. 
4, pp.383-396.

Nelson, G & van der Mensbrugghe 2013, ‘Public sector agricultural research priorities for sustainable food security: Perspectives from plausible scenarios’, Re-
search Priorities for the 21ST Century Conference, Consortium for International Agricultural Research & Food and Agriculture Organisation, Dublin. 

Nesadurai, HES 2013, ‘Food security, the palm oil-land conflict nexus, and sustainability: a governance role for a private multi-stakeholder regime like RSPO? The 
Pacific Review, vol.26, no.5, pp.505-529.

Nixon, B 2012, Greener Pastures: The global soft commodity opportunity for Australia and New Zealand. UWA Future Farm 2050. ANZ. Available from: < http://
www.ioa.uwa.edu.au/__data/assets/pdf_file/0006/2289831/15-Ben-Nixon_The_Global_Soft_Commodity_Opportunity_for-Australia_and_New_Zealand.pdf>. 
[11 September 2015].

Nixon, B 2012, The global soft commodity opportunity for Australia and New Zealand. ANZ Insight Issue 3 October 2012. Available from: < http://media.corporate-
ir.net/media_files/IROL/24/248677/ANZInsightIssue3October2012.pdf>. [11 September 2015].

Noor, YG 2014, ‘Food vs feed: The livestock equation in food security’, Proceedings of the 2014 Crawford Fund Meeting on ethics, efficiency and food security: 
Feeding the 9 billion, well, Canberra.

Normile, D 2015, ‘Global agricultural research network is overhauled again’, Science, vol.349, no.6252, p.1037. Available from: < http://www.sciencemag.org/
content/349/6252/1037.full>. [14 October 2015].

Nous Group 2015, Contemporary business strategies and learning models in the agrifood industry, Agrifood Skills Australia. Available from: <http://c.ymcdn.com/
sites/www.agrifoodskills.net.au/resource/resmgr/Publications/Nous_report2015.PDF>. [22 September 2015].

Odongo, NE, Garcia, M & Viljoen, GJ (eds) 2010, Sustainable improvement of animal production and health, Food and Agriculture Organisation, Rome.

Omot, N & Komolong, B 2014, ‘Food vs nutrition – feed the people, well: nutritional challenges of a developing nation’, Proceedings of the 2014 Crawford Fund 
Meeting on ethics, efficiency and food security: Feeding the 9 billion, well, Canberra.

Organisation for Economic Cooperation and Development 2012, OECD Review of Agricultural Policies Indonesia, OECD Publishing, Paris.

Organisation for Economic Cooperation and Development 2014, Main science and technology indicators volume 2014 issue 1, OECD Publishing. Available from: 
<http://www.oecd-ilibrary.org/science-and-technology/main-science-and-technology-indicators_2304277x>. [22 September 2015].

Organisation for Economic Cooperation and Development 2015, Agricultural policy monitoring and evaluation 2015, Organisation for Economic Cooperation and 
Development. Available from: <http://www.oecd.org/tad/agricultural-policies/monitoring-evaluation-2015-highlights-july-2015.pdf>. [22 September 2015].

Organisation for Economic Cooperation and Development 2015, Managing food insecurity risk: Analytical framework and application to Indonesia, OECD Publish-
ing, Paris.

Organisation for Economic Cooperation and Development and Food and Agriculture Organisation 2014, OECD-FAO Agricultural Outlook 2014-2023, OECD 
Publishing, Paris.

Organisation for Economic Cooperation and Development Working Party on Agricultural Policies and Markets 2013, Agricultural innovation systems: a framework 
for analysing the role of the government, OECD Publishing, Paris.

Organisation for Economic Cooperation and Development, World Trade Organisation & World Bank 2014, Global value chains: Challenges, opportunities, and 
implications for policy. Report prepared for submission to the G20 Trade Ministers Meeting Sydney, Australia, 19 July 2014. Available from: <http://www.oecd.org/
tad/gvc_report_g20_july_2014.pdf>. [16 September 2015].

Organisation for Economic Cooperation and Development and Food and Agriculture Organisation 2015, OECD-FAO Agricultural Outlook 2015, OECD Publishing, 
Paris.

Ostrom, E 2009, ‘A general framework for analysing sustainability of social-economic ecological systems’, Science, vol.325, pp.419-422.



80 MURDOCH UNIVERSITY

Oswald Spring, U 2009, ‘Food as a new human and livelihood security challenge’ in Facing global environmental change, eds Günter, BH Behera, HG, Kameri-
Mbote, P, Grin, J, Oswald Spring, U, Chourou, B, Mesjasz, C & Krummenacher,  H, Springer, London, pp.471-500.

Outhwaite, O 2010, ‘The international legal framework for biosecurity and the challenges ahead’, Review of European Community and International Environmental 
Law, vol. 19, no. 2, pp.207-226.

Oxfam 2013, Behind the brands: Food justice and the ‘Big 10’ food and beverage companies, Oxfam. Available from: < https://www.oxfam.org/sites/www.oxfam.
org/files/bp166-behind-the-brands-260213-en.pdf>. [16 September 2015].

Oxfam 2013, Growing disruption: Climate change, food, and the fight against hunger, Oxfam. Available from: <https://www.oxfam.org/sites/www.oxfam.org/files/
ib-growing-disruption-climate-change-230913-summ-en.pdf>. [16 September 2015].

Page, S & Slater, R 2003, ‘Small producer participation in global food systems: Policy opportunities and constraints’, Development Policy Review, vol.21, no.5-6, 
pp.641-654.

Pal, S, Rahija, M & Beinterma, N 2012, India: Recent developments in agricultural research, Agricultural Science & Technology Indicators & Indian Council of 
Agricultural Research. Available from:

Paraluman, E 2014, ‘Towards improved food security in Asia by 2025 – The farmer’s perspective’, Proceedings of the International Conference on Asian Food 
Security, Singapore, August 21 2014. S Rajaratnam School of International Studies. [11 September 2015].

Patil, PG 2012, Moving beyond GDP: How to factor natural capital into economic decision making, WAVES & The World Bank. Available from: < http://documents.
worldbank.org/curated/en/2012/06/16342172/moving-beyond-gdp-factor-natural-capital-economic-decision-making>. [22 September 2015].

Pendall, R, Foster, KA & Cowell, M 2009, ‘Resilience and regions: Building understanding of the metaphor’, Cambridge Journal of Regions, Economy and Society, 
pp.1-14.

Pelletier, N & Tyedmers, P 2010, ‘Forecasting potential global environmental costs of livestock production 2000-2050, PNAS, vol. 107, no.43, pp.18371-18374.

Penm, J 2014, ‘Long term food demand in Asia: Implications for Australian agriculture’, Proceedings of the 2014 Crawford Fund Meeting on ethics, efficiency and 
food security: Feeding the 9 billion, well, Canberra.

Pingali, P 2006, ‘Westernization of Asian diets and the transformation of food systems: Implications for research and policy’, Food Policy, vol.32, pp.281-298.

Pingali, P, Alinovi, L & Sutton, J 2005, ‘Food security in complex emergencies: Enhancing food system resilience’, Disasters, vol.29, pp.s5-s24.

Pinstrup-Andersen, P 2009, ‘Food security: Definition and measurement’, Food Security, vol.1, pp.5-7.

Pisano, U 2012, Resilience and sustainable development: Theory of resilience, systems thinking and adaptive governance, European Sustainable Development 
Network. Available from: <http://www.sd-network.eu/quarterly%20reports/report%20files/pdf/2012-September-Resilience_and_Sustainable_Development.pdf>. 
[22 September 2015].

Pisk, D 2014, ‘The role of the private sector in achieving food security’, Proceedings of the International Conference on Asian Food Security, Singapore, August 21 
2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Plant Biosecurity Cooperative Research Centre 2014, Agricultural Competitiveness White Paper. Plant Biosecurity Cooperative Research Centre Submission, Aus-
tralian Government. Available from: < http://agwhitepaper.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP575%20Plant%20
Biosecurity%20Cooperative%20Research%20Centre.pdf>. [27 August 2015].

PMSEIC 2010, Australia and food security in a changing world, The Prime Minister’s Science, engineering and Innovation Council, Canberra.

Pollard, CM & Borman, J 202, The way forward: Food security and healthy food in Western Australia workshop report, 9 February 2012, Curtin University. Available 
from: <http://healthsciences.curtin.edu.au/local/docs/soph/FLPCIH_ThewayforwardFINAL.pdf>. [22 September 2015].

Polyak, MG 2004, ‘The threat of agroterrorism: Economics of bioterrorism’, Georgetown Journal of International Affairs, vol. 31, pp.31-38.

Ponciano, I Jr 2014, ‘ASEAN, AEC and food security’, Proceedings of the International Conference on Asian Food Security, Singapore, August 21 2014. Available 
from: S Rajaratnam School of International Studies. [11 September 2015].

Popkin, BM 2003, ‘The nutrition transition in the developing world’, Development Policy Review, vol.21, no.5-6, pp.581-597.

Poppy, GM, Chiotha, S, Eigenbrod, F, Harvey, CA, Hoznak, M, Hudson, MD, Jarvis, A, Madise, NJ, Schreckenberg, K, Shackleton, CM, Villa, F & Dawson, TP 
2014, ‘Food security in a perfect storm: using the ecosystem services to increase understanding, Philosophical Transactions of the Royal Society B, vol. 369, pp. 
1-13.

Pratt, A 2015, ‘Visy’s contribution to food security.’ Paper presented at The Business of Food Security: Profitability, Sustainability and Risk Conference, Crawford 
Fund, Canberra.

Pratley, J 2015, ‘Agricultural education and damn states II: Graduate employment and salaries’, Agricultural Science, vol. 27, no. 1, pp. 51-55.

Preso, N 2014, ‘Regional agribusiness – Trends, patterns,, issues and expectations’. Presentation at the Western Australia-China Agribusiness Cooperation 
Conference, Perth, Australia.

Productivity Commission 2014, Submission to the Agricultural Competitiveness Taskforce, Australian Government. Available from: http://agwhitepaper.agriculture.
gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP534%20Productivity%20Commission.pdf. [27 August 2015].

Qureshi, M 2015, ‘Addressing current and future agricultural workforce needs to meet societal challenges – a USDA vision’, Proceedings of the agricultural higher 
education in the 21st century conference. Available from: Mediterranean Agronomic Institute of Zaragoza (IAMZ-CIHEAM). [27 August 2015].

Rabobank, China Food & Agribusiness Monthly June 2015, Rabobank. Available from: <http://www.rabobank.com.au/Research/Documents/Agribusiness_
monthly/2015/Agri_Monthly_June-2015_AU.pdf>. [12 September 2015].

Rahman, F 2014, ‘Access to agricultural financing: The experience of ASA, Bangladesh’, Proceedings of the International Conference on Asian Food Security, 
Singapore, August 21 2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Ramsden, J 2015, ‘Animal source foods, sustainable global food security and the role of the private sector’. Paper presented at The Business of Food Security: 
Profitability, Sustainability and Risk Conference, Crawford Fund, Canberra.

Ransom, L 2010, ‘Preserving biodiversity, promoting biosecurity and biosafety: Australian perspectives’. Paper presented at the Biodiversity and World Food 
Security: Nourishing the Planet and its People Conference, Crawford Fund for International Agricultural Research, Canberra. 

Rayfuse, R & Weisfelt, N (eds) 2012, The challenge of food security: International policy and regulatory frameworks, Edward Elgar, Cheltenham, UK.



81FOOD SECURITY, TRADE AND PARTNERSHIPS:
TOWARDS RESILIENT REGIONAL FOOD SYSTEMS IN ASIA

Rayner, G, Hawkes, C, Lang, T, and Bello, W 2007, ‘Trade liberalization and the diet transition: A public health response’, Health Promotion International, vol.21, 
no.s1, pp.67-74.

Regional Development Australia Wheatbelt 2014, RDA Wheatbelt submission the Agricultural Competitiveness Issues Paper, Australian Government. Available 
from: < http://agwhitepaper.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP273%20Regional%20Development%20Austral-
ia%20Wheatbelt.pdf>. [27 August 2015].

Roberts, D & Krissoff, B 2004, Regulatory barriers in international horticultural markets, United States Department of Agriculture. Available from: < http://www.ers.
usda.gov/media/1723783/wrs0401.pdf>. [12 September 2015].

Rockefeller Foundation 2009, Building climate change resilience, Rockefeller Foundation. Available from:

Rolando, TD 2014, ‘Modernizing food supply chains’, Proceedings of the International Conference on Asian Food Security, Singapore, August 21 2014. Available 
from: S Rajaratnam School of International Studies. [11 September 2015].

Rosair, P 2014, ‘Infrastructure projects in WA regions’. Presentation at the Western Australia-China Agribusiness Cooperation Conference, Perth, Australia.

Rosegrant, MW & the IMPACT Development Team 2012, International model for policy analysis of agricultural commodities and trade (IMPACT): Model description, 
International Food Policy Research Institute, International Food Policy Research Institute. Available from: <http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/
id/12735>. [16 September 2015].

Rosegrant, MW 2014, ‘Food supply and demand in Asia: Challenges and opportunities for policy and technology interventions’, Proceedings of the International 
Conference on Asian Food Security, Singapore, August 21 2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Rosegrant, MW, Koo, J, Cenacchi, N, Ringler, C, Robertson, R, Fisher, M, Cox, C, Garrett, K, Perez, ND & Sabbagh, P 2014, Food Security in a World of Natural 
Resource Scarcity: The Role of Agricultural Technologies, International Food Policy Research Institute, Washington DC.

Rosegrant, MW, Ringler, C, Zhu, T, Tokgoz, S & Bhandary, P 2013, ‘Water and food in the bioeconomy: Challenges and opportunities for development’, Agricultural 
Economics, vol.44, pp.139-150.

Rosenzweig, C, Iglesius, A, Yang, XB, Epstein, PR & Chivian, E 2001, ‘Climate change and extreme weather events – Implications for food production, plant dis-
eases and pests’, Global Change & Human Health, vol. 2, no. 2, pp.90-104.

Rosier, K 2011, Food insecurity in Australia. What is it, who experiences it and how can child and family services support families experiencing it?, Communities 
and Families Clearinghouse Australia. Available from: <https://aifs.gov.au/cfca/publications/food-insecurity-australia-what-it-who-experiences-it>. [16 September 
2015].

Rural Innovation Research Group, University of Melbourne 2014, Submission of the Rural Innovation Research Group University of Melbourne, Australian Govern-
ment. Available from:  <http://agwhitepaper.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP368%20Rural%20Innovation%20
Research%20Group,%20University%20of%20Melbourne.pdf>. [27 August 2015].

S Rajaratnam School of International Studies Centre for Non-Traditional Security Studies 2013, NTS policy brief: Expert group meeting on the impact of climate 
change on ASEAN food security, S Rajaratnam School of International Studies. Available from: <http://www.rsis.edu.sg/wp-content/uploads/2014/07/ER130607_
Impact_of_Climate_Change_on_ASEAN.pdf\>. [22 September 2015].

S Rajaratnam School of International Studies Centre for Non-Traditional Security Studies 2013, Expert group meeting on the ASEAN Economic Community 
2015: Opportunities and challenges for food security, S Rajaratnam School of International Studies. Available from: <http://www.rsis.edu.sg/wp-content/up-
loads/2014/07/ER130604_Opportunities_Challenges_Food_Security.pdf>. [22 September 2015].

S Rajaratnam School of International Studies Centre for Non-Traditional Security Studies 2013, NTS Issues Brief. Impact of climate change on ASEAN food secu-
rity: Downscaling analysis and response, S Rajaratnam School of International Studies. Available from: <http://reliefweb.int/report/world/impact-climate-change-
asean-food-security-downscaling-analysis-and-response>. [22 September 2015].

Sage, C 2012, ‘The interconnected challenges for food security from a food regimes perspective: Energy, climate and malconsumption’, Journal of Rural Studies, 
vol.29, pp.71-80.

Sahan, E & Mikhail, M 2012, Private Investment in Agriculture: Why it’s essential, and what’s needed, Oxfam. Available from: <https://www.oxfam.org/en/research/
private-investment-agriculture-why-its-essential-and-whats-needed>. [16 September 2015].

Savage, S. 2015, Who controls the food supply? Based on data from the Context Network, USDA-NASS and FAOStats.

Scarborough, P, Appleby, PN, Mizdrak, A, Briggs, ADM, Travis, RC, Bradbury, KE & Key, TJ 2014, ‘Dietary greenhouse gas emissions of meat-eaters, fish-eaters, 
vegetarians and vegans in the UK’, Climatic Change, vol.125, pp.179-192.

Scarfe, D 2003, ‘State, regional, national and international aquatic animal health policies: Focus for future aquaculture biosecurity’ in Biosecurity in aquaculture 
production systems: Exclusion of pathogens and other undesirables, eds CS Lee & PJ O’Bryen, The World Aquaculture Society, Baton Rouge, Louisiana.

Schmidt, C 2015, ‘Alarm over a sinking delta: Rise and Fall project seeks ways to slow land subsidence in Vietnam’s populous Mekong delta’, Science, vol.348, 
no.6237, pp.845-846.

Secretariat of the International Plant Protection Convention 2006, International Standards for Phytosanitary Measures IPSM No. 14. The use of integrated meas-
ures in a systems approach for pest risk management (2002), National Bureau of Agricultural Commodity and Food Standards. Available from: <http://www.acfs.
go.th/sps/downloads/16210_ISPM_14_E.pdf?> [11 September 2015].

Secretariat on the Convention on Biological Diversity 2014, Global Biodiversity Outlook 4: A mid-term assessment of progress towards the implementation of the 
Strategic Plan for Biodiversity 2011-2020, Montreal. 

Sheng, Y, Gray, EM & Mullen, JD 2011, Public investment in R&D and extension and productivity in Australian broadacre agriculture, Australian Bureau of Agricul-
tural and Resource Economics and Sciences, Canberra.

Shepherd, B 2012, ‘Thinking critically about food security’, Security Dialogue, vol.43, pp.195-212.

Shung, Y, Mullen, JD & Zhao, S 2011, Turning point in agricultural productivity: consideration of the causes, Australian Bureau of Agricultural and Resource Eco-
nomics and Sciences, Canberra.

Sillitoe, P & Marzano, M 2009, ‘Future of indigenous knowledge research in development’, Futures, vol.41, pp.13-23.

Singh, NP, Byjesh, K, Bantilan, C, Murty, MVR, Rao, VUM, Rao, GGSN, Manikandan, M & Harini D 2013, Vulnerability to climate change: Adaptation strategies and 
layers of resilience: Agro-climatic analysis of climatic trends in semi-arid tropics of India (Andhra Pradesh and Maarashtra), International Crops Research Institute 
for the Semi-Arid Tropics. Available from: <http://oar.icrisat.org/8577/>. [16 September 2015].

Singh, RB 2006, Biosecurity for food security, Asia Pacific Association for Agricultural Research Institutions. Available from: <http://www.apaari.org/wp-content/
uploads/2009/08/biosecurity-for-food-security.pdf>. [12 September 2015].
Slee, J 2014, ‘Western Australian grains industry’. Presentation at the Western Australia-China Agribusiness Cooperation Conference, Perth, Australia.



82 MURDOCH UNIVERSITY

Smith, A & Stirling, A 2010, ‘The politics of social-ecological and sustainable socio-technical transitions’, Ecology and Society, vol.15, no.1. Available from: <http://
www.ecologyandsociety.org/vol15/iss1/art11/>. [22 September 2015].

Smith, P & Gregory, PJ 2013, ‘Climate change and sustainable food production’, in Proceedings of the Nutrition Society: conference on ‘future food and health’, 
Aberdeen, pp.21-28.

Smith, P et al 2013, ‘How much land-based greenhouse gas mitigation can be achieved without compromising food security and environmental goals?’, Global 
Change Biology, vol.19, pp.2285-2302.

Smith, P, Habert, H, Popp, A, Erb, K, Lauk, C, Harper, R, Tubiello, FN, Pinto, A, Jafari, M, Sohi, S, Masera, O, Bottcher, H, Berndes, G, Bustamente, M, Aham-
mad, H, Clark, H, Dong, H, Elsiddig, EA, Mbow, C, Ravindranath, NH, Rice, CW, Abad, CR, Romanovskaya, A, Sperling, F, Herrero, M, House, JI & Rose, S 2013, 
‘How much land-based greenhouse gas mitigation can be achieved without compromising food security and environmental goals?’. Global Change Biology, vol. 
19, pp.2285-2302.

Socialist Republic of Vietnam 2012, National nutrition strategy: For 2011-2020, with a vision toward 2030, Medical Publishing House, Hanoi.
Stads, G & Rahija, M 2012, Public agricultural R&D in South Asia: Greater government commitment, yet underinvestment persists, Agricultural Science & Technol-
ogy Indicators, International Food Policy Research Institute, Washington DC.

South Asian Association for Regional Cooperation 2008, SAARC Action Plan on Climate Change. Available from: <http://saarc-sdmc.nic.in/pdf/publications/
climate/chapter-2.pdf>  [14 October 2015].

South Asian Association for Regional Cooperation 2010, Thimphu Statement on Climate Change, SAARC/Summit.16/15. Available from: <http://www.saarc-sec.
org/userfiles/ThimphuStatementonClimateChange-29April2010.pdf>. [15 October 2015].

Stannard, C, van der Graaff, N, Randell, A, Lallas, P & Kenmore, P 2004, ‘Agricultural biodiversity for food security: Shaping international initiatives to help agricul-
ture and the environment’, Howard Law Journal, vol. 48, no. 1, pp.397-430.

Stevens, C & Kennan, J 2003, ‘putting differentiation into practice: The case of food security’, IDS Bulletin, vol.34, no.2, pp.38-51.

Stevens, C 2001, ‘Trade policy: The case of agriculture’, IDS Bulletin, vol.32, no.3, pp.46-59.

Stevens, C 2003, ‘Food trade and food policy in Sub-Saharan Africa: Old myths and new challenges’, Development Policy Review, vol.21, no.5-6, pp.669-681.

Strange, R & Scott, P 2010, ‘Alerts for policy makers’, Food Security, vol.2, pp.301-304.

Strange, R 2011, ‘Alerts for policy makers extracted from papers published during 2011 in volume 3 of Food Security’, Food Security, vol.3, pp.413-415.

Strange, R 2013, ‘Alerts for policy makers extracted from papers published during 2012 in volume 4 of Food Security’, Food Security, vol.5, pp.9-11.

Strange, R 2014, ‘Alerts for policy makers extracted from papers published during 2013 in volume 5 of Food Security’, Food Security, vol.6, pp.9-13.

Stuchtey, M 2015, Rethinking the water cycle: How moving to a circular economy can preserve our most vital resource, McKinsey & Company. Available from: 
<http://www.mckinsey.com/insights/sustainability/rethinking_the_water_cycle>. [22 September 2015].

Sturgeon, TJ 2001, ‘How do we define value chains and production networks?’, IDS Bulletin, vol.32, no.3, pp.9-18.

Subasinghe, RP, Bondad-Reantaso, MG 2005, ‘Instruments, their compliance, prospects, and challenges for developing countries’ in Aquaculture biosecurity: 
Prevention, control, and eradication of aquatic animal disease, eds AD Scarfe, C Lee & PJ O’Bryen, Wiley-Blackwell, Carlton, pp.9-16.

Suryana, A 2014, ‘Food security challenges faced by developing Asian countries and responses toward 2025: The case of Indonesia’, Proceedings of the Inter-
national Conference on Asian Food Security, Singapore, August 21 2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Sweetingham, M 2014, ‘Biotechnology in agriculture’. Presentation at the Agriculture, food, water & energy nexus public lecture 10 July 2014, Perth, Australia.

Swinnen, J 2011, ‘The right price of food’, Development Policy Review, vol.29, no.6, pp.667-688.

Szoke, H 2014, ‘Watch your waste: Lose less, consume sustainably, feed more’, Proceedings of the 2014 Crawford Fund Meeting on ethics, efficiency and food 
security: Feeding the 9 billion, well, Canberra.

Teng, P & Morales, MCS 2013, A new paradigm for food security: Robustness as an end goal, S Rajaratnam School of International Studies. Available from: 
<http://www.isaaa.org/kc/cropbiotechupdate/files/documents/RSIS%20Policy%20Brief%20Food%20Security%20Robustness.pdf>. [22 September 2015]. 

Teng, P & Trethewie, Policy Brief. Tackling urban and rural food wastage in Southeast Asia; Issues and interventions, S Rajaratnam School of International Studies. 
Available from: <http://www.rsis.edu.sg/wp-content/uploads/2014/07/PB121001_NTS_PB17.pdf>. [22 September 2015].

Teng, P, Sombilla, MA, Ewing, JJ, Escaler, M 2012, ‘Feeding Asia in the 21st century: Building urban-rural alliances: Summary of the main findings of the interna-
tional conference on Asian food security held in Singapore on 10-12 August 2011, Food Security, vol.4, pp.141-146.

Teng, PPS & Morales, MCS 2013, RSIS Commentaries: Rethinking food security: Robustness as a paradigm for stability, S Rajaratnam School of International 
Studies. Available from: <https://www.rsis.edu.sg/rsis-publication/nts/2311-rethinking-food-security-robu/>. [22 September 2015].

Teng, PPS, Caballero-Anthony, M, Tian, G & Lassa, JA, Impact of climate change on food production: Options for importing countries, S Rajaratnam School of 
International Studies [12 September 2015].

The Crawford Fund 2014, The White Paper on Agricultural Competitiveness – International Aspects. A submission from the Crawford Fund. Australian Govern-
ment. Available from: < http://agwhitepaper.agriculture.gov.au/IP%20Submissions%20for%20publication/2014-04%20April/IP401%20The%20Crawford%20
Fund%20Ltd.pdf>. [27 August 2015].

The Economist 2010, ‘Brazilian agriculture: The miracle of the cerrado’, The Economist 26 August. Available from: < http://www.economist.com/node/16886442>. 
[16 September 2015].

The Economist Intelligence Unit, Global food security index 2013: An annual measure of the state of global food security, The Economist. Available from: <http://
foodsecurityindex.eiu.com/Home/DownloadResource?fileName=EIU%20Global%20Food%20Security%20Index%20-%202013%20Findings%20%26%20
Methodology.pdf>. [16 September 2015].

The Economist Intelligence Unit 2014, Global food security index 2014 special report: The burden of obesity, The Economist. Available from: <https://www.google.
com.au/?gws_rd=ssl#q=economist+intelligence+unit+burden+of+obesity>. [13 October 2015].

The Lancet Commissions, Health and climate change: Policy responses to protect public health, The Lancet Commissions. Available from: < http://www.thelancet.
com/journals/lancet/article/PIIS0140-6736(15)60854-6/abstract>. [12 September 2015].

The Nielsen Company 2015, Sustainable efforts & environmental concerns around the world: A Nielsen Report August 2011, The Nielsen Company. Available from: 
< http://www.nielsen.com/us/en/insights/reports/2011/sustainable-efforts-environmental-concerns.html> [19 October 2015].
The Royal Society 2009, Reaping the benefits: Science and the sustainable intensification of global agriculture, The Royal Society, London.
Thomas, N 2013, ‘Going out: China’s food security from Southeast Asia’, The Pacific Review, vol.26, no.5, pp.531-562.



83FOOD SECURITY, TRADE AND PARTNERSHIPS:
TOWARDS RESILIENT REGIONAL FOOD SYSTEMS IN ASIA

Thompson, HE, Berrang-Ford, L & Ford, JD 2010, ‘Climate change and food security in Sub-Saharan Africa: A systematic literature review’, Sustainability, vol.2, 
pp.2719-2733.

Thompson, J, Millsteone, E, Scoones, I, Ely, A, Marhsall, F, Shah, E & Stagl, S 2007, Agri-food system dynamics: Pathways to sustainability in an era of uncertainty. 
STEPS Working Paper 4, STEPS Centre. Available from: <http://steps-centre.org/publication/agri-food-system-dynamics-pathways-to-sustainability-in-an-era-
of-uncertainty/>. [16 September 2015].

Tilman, D, Balzer, C, Hill, J & Befort, BL 2011, ‘Global food demand and the sustainable intensification of agriculture’, Proceedings of the National Academy of 
Science, vol.108, no.50, pp.20260-20264.

Tilman, D, Balzer, C, Hill, J & Befort, BL, ‘Global food demand and the sustainable intensification of agriculture’, Proceedings of the National Academy of Sciences 
of the United States of America, vol. 108, no. 50, pp. 20260-20264.

Timmer, CP 2014, ‘Food security in Asia and the Pacific: The rapidly changing role of rice’, Asia & the Pacific Policy Studies, vol. 1, no.1, pp.73-90.

Tolentino, VBJ 2014, ‘Agriculture and rice research: neglected public goods with unmatched return to ODA’, Proceedings of the International Conference on Asian 
Food Security, Singapore, August 21 2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Tonkin, B 2015, Serious cereal: High grain prices have supported revenue growth, IBISWorld, Sydney.

Townshend, B 2014, ‘Building Australian success – through effective investment structures & understanding the tax regulatory environment’. Presentation at the 
Western Australia-China Agribusiness Cooperation Conference, Perth, Australia.

Towson, J & Woetzel, J, Why China’s consumers will continue to surprise the world, McKinsey & Company. Available from: < http://www.mckinsey.com/insights/
strategy/why_chinas_consumers_will_continue_to_surprise_the_world>. [12 September 2015].

United Nations Department of Economic and Social Affairs 2012, World urbanization prospects: The 2011 revision, United Nations Department of Economic 
and Social Affairs. Available from: <http://www.un.org/en/development/desa/publications/world-urbanization-prospects-the-2011-revision.html>. [12 September 
2015].

United Nations Department of Economic and Social Affairs 2013, World population prospects: The 2012 revision. Available from: <http://esa.un.org/unpd/wpp/
Publications/>. [22 September 2015].

United Nations Economic and Social Commission for Asia and the Pacific 2013, Urbanization trends in Asia and the Pacific, United Nations Economic and Social 
Commission for Asia and the Pacific. Available from: < http://pacific.unescap.org/resources/urbanization-trends-asia-and-pacific>. [12 September 2015].

United Nations Economic and Social Commission for Asia and the Pacific 2013, Statistical yearbook for Asia and the Pacific 2013, United Nations Department of 
Economic and Social Affairs. Available from: < http://www.unescap.org/stat/data/syb2013/ESCAP-syb2013.pdf> [12 September 2015].

United Nations Environment Programme 2011, Towards a green economy: Pathways to sustainable development and poverty eradication, United Nations Environ-
ment Programme. Available from: <http://www.unep.org/greeneconomy/Portals/88/documents/ger/GER_synthesis_en.pdf>. [22 September 2015].

United Nations Environment Programme 2012, Avoiding future famines: Strengthening the ecological foundation of food security through sustainable food sys-
tems, United Nations Environment Programme, Nairobi.

United Nations Environment Programme 2014, UNEP Yearbook 214: Emerging issues in our global environment, United Nations Environment Programme, Nairobi.

United Nations World Water Assessment Programme 2015, Facing the challenges. Case studies and indicators, United Nations Educational, Scientific and Cultural 
Organisation, Paris.

United Nations World Water Assessment Programme 2015, The United Nations Water Development Report 2015: Water for a sustainable world, United Nations 
Educational, Scientific and Cultural Organisation, Paris.

University of Sydney Centre for International Security Studies 2013, Food security in Asia: A report for policymakers, University of Sydney. Available from: < http://
sydney.edu.au/arts/ciss/downloads/CISS_Food_Security_Policy_Report.pdf>. [16 September 2016].

Ventour, L 2008, The food we waste, WRAP. Available from: >http://www.ifr.ac.uk/waste/Reports/WRAP%20The%20Food%20We%20Waste.pdf>. [16 Septem-
ber 2015].

Verboon, A 2014, ‘Western Australian fisheries: Producer of premium world class seafoods’. Presentation at the Western Australia-China Agribusiness Coopera-
tion Conference, Perth, Australia.

Verburg, HEG, ‘No more business as usual for food security and nutrition: our shared responsibility’. Paper presented at The Business of Food Security: Profitability, 
Sustainability and Risk Conference, Crawford Fund, Canberra.

von Braun, J & Diaz-Bonilla, E (eds) 2007, Globalization of food and agriculture and the poor, Oxford University Press, New Deli.

Vuuren, DP, den Elzen, MGJ, Lucas, PL, Eickhout, B, Strengers, BJ, van Ruijven, B, Wonink, S, van Houdt, R 2007, ‘Stabilizing greenhouse gas concentrations at 
low levels: An assessment of reduction strategies and costs’, Climatic Change, vol.81, pp.119-159.

WA Grains Group 2014, Agricultural Competitiveness White Paper Submission, Australian Government. Available from: < http://agwhitepaper.agriculture.gov.au/
IP%20Submissions%20for%20publication/2014-04%20April/IP450%20WA%20Grains%20Group.pdf>. [27 August 2015].

Waage, JK& Mumford, JD 2008, ‘Agricultural Biosecurity’, Philosophical Transactions of the Royal Society B, vol. 363, pp.863-876.

Walker, B, Carpenter, S, Anderies, J, Abel, N, Cumming, G, Janssen, M, Lebel, L, Norberg, J, Peterson, GD & Pritchard, R 2002, ‘Resilience management in 
social-ecological systems: A working hypothesis for a participatory approach’, Conservative Ecology, vol.6, no.1. Available from: <http://www.ecologyandsociety.
org/vol6/iss1/art14/>. [22 September 2015].

Walker, B, Gunderson, L, Kinzig, A, Folke, C, Carpenter, S & Schultz, L 2006, ‘A handful of heuristics and some propositions for understanding resilience in social-
ecological systems’, Ecology and Society, vol.11, no.1. Available from: < http://www.ecologyandsociety.org/vol11/iss1/art13/>. [22 September 2015].

Walker, BH, Anderies, JM, Kinzig, AP & Ryan, P 2006, ‘Exploring resilience in social-ecological systems through comparative studies and theory development: 
introduction to the special issue’, Ecology and Society, vol.11, no.1. Available from: <http://www.ecologyandsociety.org/vol11/iss1/art12/>. [22 September 2015].

Wallis, PJ, Ward, MB, Pittock, J, Hussey, K, Bamsey, H, Denis, a, Kenway, SJ, King, CW, Mushtaq, S, Retamal, ML & Spies, BR 2014, ‘The water impacts of 
climate change mitigation measures’, Climatic Change, vol.125, pp.209-220.

Wals, A 2015, ‘Developing sustainability competence and 21st century capacities through transformative agricultural education’, Proceedings of the agricultural 
higher education in the 21st century conference. Available from: Mediterranean Agronomic Institute of Zaragoza (IAMZ-CIHEAM). [27 August 2015].

Wang, J, Rothausen, SGSA, Conway, D, Zhang, L, Xiong, W, Holman, IP & Li Y 2012, ‘China’s water-energy nexus: Greenhouse-gas emissions from groundwater 
use for agriculture’, Environmental Research Letters, vol. 7, pp.1-10.



84 MURDOCH UNIVERSITY

Warr, P 2014, ‘Food insecurity and its determinants’, Australian Journal of Agricultural and Resource Economics, vol.58, pp.519-537.

WAVES 2013, The global partnership on wealth accounting and the valuation of ecosystem services: Annual Report 2013, WAVES & The World Bank. Available 
from:  <https://www.wavespartnership.org/sites/waves/files/images/WAVES-Annual-Report-2013.pdf>. [22 September 2013].

WAVES 2014, Wealth accounting and the valuation of ecosystem services: WAVES Annual Report 2014, WAVES & The World Bank. Available from: <http://www.
wavespartnership.org/sites/waves/files/documents/WAVES_2014AR_REV_low-FINAL.pdf>. [22 September 2015].

Weigold, A 2015, Australia-India relations: Would India benefit from closer relations with Australia? Future Directions International. Available from: < http://www.
futuredirections.org.au/media-and-events/in-the-news/33-fdi-in-the-news-australia/2182-australia-india-relations-would-india-benefit-from-closer-relations-with-
australia.html>. [16 September 2015].

West, PC 2014, ‘Leverage points for improving global food security and the environment’, Science, vol.345, pp.325-328.

Whannell, R & Tobias, S 2015, ‘Educating Australian high school students in relation to the digital future of agriculture’, Journal of Economic and Social Policy, vol. 
17, no. 2, pp. 1-18.

Wheeler, T & von Braun, J 2013, ‘Climate change impacts on global food security’, Science, vol.341, pp.508-513.

Wilkes, P 2014, ‘Ferngrove Wine Group partners with Zhejiang/China’. Presentation at the Western Australia-China Agribusiness Cooperation Conference, Perth, 
Australia.

Wilson, M 2015, ‘Responsible sourcing trends: Business reducing impacts on biodiversity’. Paper presented at The Business of Food Security: Profitability, Sus-
tainability and Risk Conference, Crawford Fund, Canberra.

Wirsenius, S, Azar, C & Berndes, G 2010, ‘How much land is needed for global food production under scenarios of dietary changes and livestock productivity 
increases in 2030?’, Agricultural Systems, vol.103, pp.621-638.

World Bank 2008, G8 Hokkaido-Tokyo Summit. Double jeopardy: Responding to high food and fuel prices, World Bank. Available from: <http://siteresources.
worldbank.org/NEWS/MiscContent/21828409/G8-HL-summit-paper.pdf>. [22 September 2015].

World Bank 2014, Global economic prospects: Shifting priorities, building for the future, World Bank, Washington DC.

World Bank 2015, Climate-smart agriculture: A call to action, World Bank. Available from: http://www.worldbank.org/content/dam/Worldbank/document/CSA_
Brochure_web_WB.pdf. [12 September 2015].

World Summit on Food Security 2009, Declaration of the World Summit on Food Security Rome, 16-18 November 2009. WSFS 2009/2. Available from:  <http://
www.fao.org/fileadmin/templates/wsfs/Summit/Docs/Final_Declaration/WSFS09_Declaration.pdf>. [16 September 2015].

World Wildlife Fund & Global Footprint Network 2012, Japan ecological footprint report 2012, World Wildlife Fund. Available from: <http://www.footprintnetwork.
org/images/article_uploads/Japan_Ecological_Footprint_2012_Eng.pdf>. [16 September 2015].

Worner, SP & Gevrey, M 2006, ‘Modelling global insect pest species assemblages to determine risk of invasion’, Journal of Applied Ecology, vol.43, pp.858-867.

Yamashita, K 2010, Free trade is the way to achieve Japan’s national food security, Research Institute of Economy, Trade & Industry. Available from: < http://www.
rieti.go.jp/en/papers/contribution/yamashita/65.html>. [16 September 2015].

Zeigler, RS 2014, ‘The role of R&D in Asia’s food security: Rice security through policy, science and PPPs’, Proceedings of the International Conference on Asian 
Food Security, Singapore, August 21 2014. Available from: S Rajaratnam School of International Studies. [11 September 2015].

Zessler, L 2014, ‘Food security and population growth…’, Proceedings of the 2014 Crawford Fund Meeting on ethics, efficiency and food security: Feeding the 
9 billion, well, Canberra.

Zessler, L 2014, ‘Population and food security: Key trends and changing dynamics’, Proceedings of the 2014 Crawford Fund Meeting on ethics, efficiency and 
food security: Feeding the 9 billion, well, Canberra.

Zha, D & Zhang, H 2013, ‘Food in China’s international relations’, The Pacific Review, vol.26, no.5, pp.455-479.

Zhang, Y 2010, Soil quality in China – Policy implications, Europe China Research and Advice Network. Available from: <http://eeas.europa.eu/china/docs/divi-
sion_ecran/ecran_is122_paper_98_soil_quality_in_china_ying_zhang_en.pdf>. [12 September 2015].

Zhou, G 2015, ‘China’s higher education in agricultural science’,  Proceedings of the agricultural higher education in the 21st century conference. Available from: 
Mediterranean Agronomic Institute of Zaragoza (IAMZ-CIHEAM). [27 August 2015].



For more information:
Visit our website: www.murdoch.edu.au/Murdoch-Commission
Contact us
Murdoch Commission Secretariat
Room 4.018, Chancellery Building
Murdoch University
90 South Street, MURDOCH WA 6150
Telephone: +61 8 9360 6233
Email: commission@murdoch.edu.au




