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Preface

On planet Earth, sustainability is the catch-phrase on everyone’s agenda, whether referring to agri-
culture, the environment or health. The concept of  sustainable diets brings these sectors together to 
simultaneously address major global priorities. Today, in spite of  many efforts, the food security and 
sustainability challenges are escalating within the context of  a shrinking natural resources base and 
climate change, highlighting the inadequacy of  present unsustainable food systems and unhealthy 
dietary patterns. This book positions sustainable diets as central to the Earth’s future to tackle the 
pressing challenges that have taken us to the edge of, and beyond, the planet’s resources. It urges 
transformational changes in policies and actions towards more sustainable diets and sustainable 
food systems, to better deliver food security and nutrition for all. The case is strongly made that these 
actions must be transdisciplinary to be successful.

Improving food systems for sustainable diets requires an intersectoral effort to reverse the sim-
plification of  diets, the degradation of  ecosystems, and the erosion of  biodiversity. The book takes 
a transdisciplinary approach and considers multisectoral actions, integrating health, agriculture, 
environment, economy, and socio-cultural issues, to comprehensively explore the topic of  sustainable 
diets. It presents the latest findings and the associated challenges, arguments, perspectives, dilemmas, 
actions, policies and solutions. Consideration is given to the multi-dimensional nature of  diets and 
food systems, and explores the challenging issues connecting food security and nutrition to sustain-
ability, culture, tradition, and a broader range of  scientific topics.

This book is the continuation of  collaborative efforts over several years with many of  the chapter 
authors. It is a follow-up to our work on Sustainable Diets and Biodiversity: Directions and Solutions for 
Policy, Research and Action, in which was published the consensus definition of  sustainable diets, cited in 
many chapters. This definition, now broadly internationally accepted, acknowledges the interdepend-
encies of  food production and consumption with food requirements and nutrient recommendations, 
and at the same time, reaffirms the notion that the health of  humans cannot be isolated from the health 
of  ecosystems:

Sustainable diets are those diets with low environmental impacts which contribute to food and nutrition security 
and to healthy life for present and future generations. Sustainable diets are protective and respectful of  biodiversity 
and ecosystems, culturally acceptable, accessible, economically fair and affordable; nutritionally adequate, safe and 
healthy; while optimizing natural and human resources.

(FAO, 2012)

As practised today, there is very little about diets that is sustainable. Intensive production systems, 
relying on ever-increasing inputs of  agricultural chemicals, are progressively degrading ecosystems 
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and pushing devastating losses of  biodiversity. Consumption, with imbalanced and excessive intakes 
from these same productions systems, coupled with losses and waste along food chains and within food 
systems, is not sustainable. Obesity and diet-related chronic diseases are the expectation and norm for 
developed and developing countries alike.

This realization is not new. Human and planetary health have been the topics of  research, poli-
cies and interventions for decades. Despite many efforts over time, the downward trajectory of  food 
security and sustainability continues. The anthropometry of  malnutrition has changed in many 
parts of  the world, shifting from high prevalence of  underweight to overweight and obesity. By meas-
uring the quantity of  food, or dietary energy supply and availability, food security has improved. But 
by measures of  quality of  foods, represented by nutrient adequacy, and micronutrients in particular, 
malnutrition rates are alarming. Combined with population growth, urbanization, degraded and 
diminishing natural resources and climate change, we have a diet crisis.

Sustainable Diets: Linking Nutrition and Food Systems, presents relevant global topics that must be 
properly understood in order to be effectively addressed. The transition to sustainable diets is ex-
plored within the context of  sustainable food systems and the right to food, overcoming the divide 
between disciplines and linking food security and nutrition to sustainability. The content is provoca-
tive, exercising thought-leadership, and is not reticent in conveying the urgency of  action. In the 
end, it aims to provide a way forward for achieving relevant goals, targets and commitments, both 
global and local, by highlighting how diets, food consumption and production are interconnected 
and ecosystem dependent. Although the evidence base must be improved, the chapter authors are 
unanimous in their view that immediate action is warranted to promote sustainable diets, linking 
nutrition to sustainable food systems, connecting the wellbeing of  the individual and the community 
to the wellbeing of  the planet.

Barbara Burlingame and Sandro Dernini
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Introduction

Barbara Burlingame and Sandro Dernini

Sustainable diets, as a concept, is not new. It was the reality for civilizations from time immemorial. 
For millennia, when diets and food systems were products of  ecosystems, cultures and traditions, 
sustainable consumption and production were understood and practised.

This publication is a multi-authored monograph for scientists and practitioners, academics and 
students, policymakers and citizens of  the global community. The subject matter is transdisciplinary 
in nature and thus, each chapter considers multisectoral actions, integrating health, agriculture, 
environment, economy and sociocultural issues to comprehensively explore for the first time the 
topic of  sustainable diets within the broader context of  the sustainable food systems. It has been 
prepared with the goal of  bridging divides between and among disciplines and sectors in order to 
bring about the needed actions to redress the myriad of  threats to the survival of  people and planet.

The team of  international authors informs readers with arguments, challenges, perspectives, 
policies, actions and solutions on global topics that must be properly understood in order to be effective-
ly addressed. Each chapter is offered as an entry point to better understanding the interdependencies 
between nutrition and sustainable food systems.

Presenting the latest findings, they:

• Explore the transition to sustainable diets within the context of  food systems, addressing the 
right to food, and linking food security and nutrition to sustainability.

• Convey the urgency of  coordinated action, and consider how to engage multiple sectors in 
dialogue and joint research to tackle the pressing problems that have taken us to the edge, and 
beyond, of  the planet’s limits to growth.

• Review tools, methods and indicators for assessing sustainable diets.

• Describe lessons learned from case studies on both traditional food systems and current dietary 
challenges.

The 29 chapters in the book are classified under three main headings: Grand Challenges, Qualitative 
and Quantitative Approaches and Moving Forward. As is required for a complex topic of  interconnected 
systems, ‘sustainable diets’, both problems and solutions, is addressed through a variety of  focal lenses.

Grand challenges

The first section, Grand Challenges, positions sustainable diets in the multi-perspective context of  
food systems. Within the current international debate, it introduces some overarching wicked 
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problems, resistant to resolution in spite of  the dire consequences of  inaction. Nine chapters are pre-
sented on multisectoral policy, public health, sustainable food systems, climate change, biodiversity 
loss, agro-ecology, indigenous peoples, the role of  cities, and food and waste.

In Chapter 1 (Sustainable Diets: a Bundle of  Problems (Not One) in Search of  Answers), 
Tim Lang and Pamela Mason reflect on the policy debates surrounding sustainable diets. They out-
line developments tried by a number of  countries and actors at various policy levels, highlighting 
positions that have emerged through a process of  democratic experimentation. Food’s effect on eco-
systems, health, the economy and society, they argue, has turned what could be positive into some-
thing starkly negative. Where reluctance once prevailed, these authors show that the direction 
pointed by sustainable diets now has a body of  science behind it to justify strong multi-criteria poli-
cies and actions.

In Chapter 2 (Sustainable Diets: the Public Health Perspective), Mark Lawrence, Phillip 
Baker, Kate Wingrove and Rebecca Lindberg put forward the perspective that positions sustainable 
diets as a prerequisite for public health, directly through nutrition and indirectly through their envi-
ronmental impacts. They review the literature that consistently identifies four key characteristics of  
sustainable diets to promote and protect public health: moderate consumption, shift to more plant-
based diets, reduce consumption of  ultra-processed foods, and reduce food waste. Priority activities 
for promoting sustainable diets for public health are presented.

Meredith Harper, Alon Shepon, Nir Ohad and Elliot Berry examine food system challenges 
in Chapter 3 (The Challenges of  Sustainable Food systems – Where Food Security Meets 
Sustainability – What are Countries Doing?). Here they note the imperative to add sustainability 
to the existing four pillars of  food security. As a practical exercise, they showcase eight different 
countries as examples of  food systems. Country-level recommendations for policies and actions are 
described and proposed.

Presenting climate as a central challenge of  our time, Cristina Tirado von der Pahlen describes 
in Chapter 4 (Climate Change and Sustainable and Healthy Diets) the impacts of  climate 
change on our food systems and diets, and the role of  food system practices and dietary patterns 
in contributing to climate change. She presents an analysis of  the interconnections of  sustainable 
dietary patterns, health and nutrition in a context of  climate change mitigation. Co-benefits to 
health and climate from dietary change are discussed, including shifting away from the overcon-
sumption of  meat to more plant-based diets.

Along with climate change, biodiversity loss is among the key threats to sustainable diets. Emile 
Frison and Nick Jacobs present this subject in Chapter 5 (Biodiversity Loss: We Need to Move from 
Uniformity to Diversity). They describe the vicious cycles of  the low-diversity industrial model and 
present options for fundamentally different models of  agriculture providing a basis for secure farm 
livelihoods and diverse sustainable healthy diets.

One of  those models is presented in the following Chapter 6 (Agroecology and Nutrition: 
Transformative Possibilities and Challenges), by Rachel Bezner Kerr, Maryam Rahmanian, 
Ibukun Owoputi and Caterina Batello. Agroecology, a holistic approach to agriculture takes into ac-
count the ecological, social, political and economic dimensions of  producing food in order to build 
sustainable and resilient food systems that ensure food security and nutrition. While documenting 
the importance of  agroecology and its resonance with sustainable diets, the authors recommend 
more research to better establish the relationship between agroecology and nutrition.

In Chapter 7 (Indigenous Food Systems: Contributions to Sustainable Food Systems 
and Sustainable Diets), Harriet Kuhnlein, Paul Eme and Yon Fernandez de Larrinoa examine the 
remarkable reservoirs of  unique cultural knowledge grounded in historical legacy and spirituality, 
linking people with their sustainably managed resources. They cover the extreme disparities and 
environmental assaults upon Indigenous lands that contribute to the inability of  many Indigenous 
Peoples to realize sustainable diets, and end with a plea to global leaders for recognition and protec-
tion of  indigenous food systems.

Urban nutrition is the subject of  Chapter 8 (Can Cities – From the global South – be the 
Drivers of  Sustainable Food Systems?) by Jorge Fonseca, Jane Battersby and Luis Antonio Hualda. 
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Cities have been an easy target to promote non-sustainable consumption, due to a lifestyle that 
encourages it, and where ‘convenience’ is the driver. These authors describe the global context and 
identify current opportunities that cities can exercise to create sustainable food systems of  the future. 
The question in the chapter title is answered using examples from Africa, with social and environ-
mental inclusion in city-linked food systems.

The final chapter in Grand Challenges is contributed by Silvia Gaiani, Rosa Rolle and Camelia 
Bucatariu (Chapter 9, Consumer Level Food Waste Prevention and Reduction toward Sustain-
able Diets). They have identified six major challenges and present a matrix policy analysis based on 
a combination of  initiatives as an approach to successfully address the problem. Their analysis is 
linked to Agenda 2030 for Sustainable Development, drawing particularly on Sustainable Develop-
ment Goal 12 ‘to ensure sustainable consumption and production patterns’, to embed prevention 
and reduction of  food loss and waste in public and private sector strategies in order to contribute to 
more sustainable diets and consumption patterns.

Qualitative and Quantitative Approaches

The second section, Qualitative and Quantitative Approaches, contains eight chapters that discuss the 
topic from different cultural, sectoral and disciplinary angles. The issues are analysed with data and 
methods derived from social sciences, clinical sciences and experimental sciences. Perspectives and 
solutions, with evidence, are presented to underpin policies and interventions.

Jess Fanzo and Haley Swartz are the authors of  this section’s lead piece, Chapter 10 (Attaining 
a Healthy and Sustainable Diet). As the burden of  diet-related chronic diseases escalates through-
out the world, affecting billions of  individuals and the countries in which they live, food systems 
come under close scrutiny. They describe both barriers and opportunities for achieving sustainable 
diets, for ourselves and for the planet, and solutions addressed to individuals, communities, and 
institutions.

Alexandre Meybeck and Vincent Gitz in Chapter 11 show that Highlighting Interlinkages 
between Sustainable Diets and Sustainable Food Systems, helps to orient action towards the 
eradication of  hunger and malnutrition and the fulfilment of  sustainable development goals. They 
describe diets as both the result and the driver of  food systems, and emphasise that by linking the two 
different perspectives of  sustainable diets – a nutrition perspective, person focused, and a global sus-
tainability perspective -- more effective incentives and policies can be designed.

In Chapter 12 (Understanding the Food Environment: the Role of  Practice Theory 
and Policy implications), Dalia Mattioni, Francesca Galli and Gianluca Brunori explore the link-
ages between diet quality and the underlying food systems through the intermediation of  the food 
environment. They use social practice theory to contribute to a better understanding of  the food 
environment. Through analysis of  a number of  studies, they show that to be effective, policies 
need to be consistent and coherent, and directed toward changing the material aspects of  the 
food environment, as well as improving awareness of  people to make the better, sustainable, 
choice for their diets.

F. Xavier Medina and Alicia Aguilar, in Chapter 13 take on the often-neglected dimension of  
Sustainable Diets: Social and Cultural Perspectives. They describe how anthropological con-
cerns with food and nutrition have increased greatly in the last five decades. By highlighting the in-
trinsic relationship of  diets, territories and sustainability, they show that multiple goals for human 
nutrition and environmental sustainability can be simultaneously achieved.

A large, expert team of  researchers, Lorenzo Donini et al., prepared Chapter 14 (Nutritional 
Indicators to Assess the Sustainability of  the Mediterranean Diet). They show that the Med-
iterranean diet can guide innovative inter-sectoral efforts to counteract the degradation of  ecosys-
tems, loss of  biodiversity and homogeneity of  diets due to globalization, through the improvement of  
sustainable healthy dietary patterns. Their group presents a consensus position for a suite of  nutrition 
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and health indicators for assessing the sustainability of  the Mediterranean diet, and for characterizing 
sustainable diets around the world.

In Chapter 15 (Assessing the Environmental Impact of  Diets), Corné van Dooren addresses 
the planetary boundaries approach to prioritize the most pressing issues related to the agri-food 
system as a driver. Several quantitative methodologies are presented including Life Cycle Assessment 
with eleven pressure indicators, Nutrient Density Unit, and Sustainable Nutrient Rich Foods index. 
He concludes by proposing that an index such as SNRF on food product labels could assist consumers 
in making better informed food choices.

Rebekah Jones, Chris Vogliano and Barbara Burlingame present Chapter 16 (Sustainable Diets 
and Food-based Dietary Guidelines). They review guidelines historically based on diet-related 
morbidity and mortality, and put forward the case for inclusion of  elements of  environmental sustain-
ability including biodiversity, sustainable fish consumption, meat and dairy consumption and pro-
duction, water use, seasonality and local production, and waste. Examples of  challenges and failures 
are discussed, along with recommendations for developing country-specific sustainable food-based 
dietary guidelines.

In Chapter 17 (Costs and Benefits of  Sustainable Diets: Impacts for the Environment, 
Society and Public Health Nutrition), Adam Drewnowski presents and analyses the multiple 
and sometimes contradictory demands that sustainable diets require. Cost-benefit analyses based 
on multiple inputs, and diet quality measured through a variety of  indices reveal the challenges for 
multi-sector engagement policy development.

Moving forward

The last section, Moving Forward, presents 12 chapters on selected innovations, initiatives, projects, 
case studies and programmes enhancing sustainable diets by linking nutrition to food systems. 
Although independent, there is mutual support and recognition among the chapters, providing the 
overarching goals and aspirations for moving forward.

This final section starts with Chapter 18 (The One Planet Sustainable Food Systems 
(SFS) Programme as a Multi-stakeholder Platform for a Systemic Approach), prepared by 
the team of  Michael Mulet Solon, Patrick Mink, Sandro Dernini, Marina Bortoletti and James 
Lomax. They show that modern-day food production and consumption has a failing performance 
record in its delivery of  sustainable diets, in terms of  food security, nutrition, health, equality, 
environmental protection and climate change mitigation. The programme’s efforts to accelerate 
the shift to sustainable food systems, in support of  the implementation of  the Agenda 2030 is 
explained, with success requiring a holistic, food systems approach with multi-stakeholder commit-
ment.

In the next chapter, Sandro Dernini et al., revisits the Mediterranean diet in a new iteration: 
Chapter 19 The Med Diet 4.0: a Multidimensional Driver for Revitalizing the Mediterranean 
Diet (MD) as a Sustainable Diet Model to Drive Current Dietary Shifts towards more Sus-
tainable Food Systems in the Mediterranean Region. The erosion of  the MD is presented, along 
with efforts to revitalize its practice in the countries of  the Mediterranean basin. By connecting food 
consumption to production in the context of  the improvement of  the sustainability of  food systems, 
the Med Diet 4.0 is shown as a sustainable diet model and provides useful insights and potential action 
points for policy, practice and education within an interconnected, globalized food system.

That model reappears in the next chapter by Antonia Trichopoulou (Chapter 20, Traditional 
Foods at the Epicenter of  Sustainable Food Systems). She describes the concept of  traditional 
foods that includes the preservation of  traditional farming knowledge, local crop varieties and ani-
mal breeds, and native forms of  socio-cultural organization. Local, traditional foods are highlighted 
as important components of  a sustainable diet, and consequently of  a sustainable food system. 
In addition to being vehicles for culture, they contribute to better nutrition with a corresponding 
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diversity of  crop varieties and animal breeds and associated lower risks for diet-related chronic 
 diseases. The Mediterranean diet offers a clear example, partly attributable to its traditional foods.

Parviz Koohafkan presents Chapter 21 (Globally Important Agricultural Heritage Systems 
(GIAHS): a Legacy for Food and Nutrition Security). The unique systems testify to the inven-
tiveness and ingenuity of  farmers in their use and management of  natural resources, biodiversity and 
inter-species dynamics, and the physical attributes of  the landscape. International recognition, con-
servation and adaptive management of  these systems, including support to local and indigenous 
communities, is laid out for safeguarding GIAHS as an important contribution to sustainable diets 
and for its role in improving efficiency and productivity within food systems.

Allison Marie Loconto and a team of  authors contributed Chapter 22 (Sustainability along 
All Value Chains: Exploring Value Chain Interactions in Sustainable Food Systems). They 
delve into the recent advances in value chain theories, identifying innovations that bring new values 
such as environmental sustainability, into food systems. Their analytical lens shifts the focus away 
from specific commodities and towards new forms of  organization – such as short supply chains, 
circular economies, gastronomy and geographical indications and how these contribute to sustain-
able diets.

Local food systems get attention again in Chapter 23 (Sustainable and Healthy Gastronomy 
in Costa Rica: Betting on Sustainable Diets). Authors Marcela Dumani Echandi, Patricia Sedó 
Masís, Randall García Víquez and Roberto Azofeifa Rodríguez present Costa Rica’s ‘National Plan on 
Healthy and Sustainable Gastronomy’, as a successful example of  a multi-stakeholder initiative to 
reverse increasing trends of  unsustainable and unhealthy consumption patterns. Acknowledging 
that unhealthy diets are a major reason for health problems, environmental degradation and biodi-
versity loss in many parts of  the world, the National Plan is offered as a new paradigm of  sustainable 
development, based on agroecology and the efficiency of  agri-food systems.

In Chapter 24 (How Organic Food Systems Support Sustainability of  Diets), Johannes 
Kahl, Carola Strassner, Susanne Bügel, Denis Lairon and Flavio Paoletti present strong arguments 
for adopting organic as a model for transforming food systems. They show sustainability as an inher-
ent property of  a healthy food system and identify ‘enabling mechanisms’ from the organic food 
system actors’ perspective to provide insights to drivers and factors shaping food systems. Organic 
farming is shown as contributing to sustainable diets in theory and in practice by providing a range 
of  ecosystem services and allowing values-based ethical and personal responsibilities in food choices.

Institutional Food Procurement for Promoting Sustainable Diets is the topic of  chapter 
25 by Florence Tartanac, Luana Swensson, Andrea Polo Galante and Danny Hunter. They argue that 
institutional food procurement programmes (IFPP) hold considerable potential to influence both 
food consumption and food production and to deliver multiple social, economic, environmental, nu-
tritional and health benefits that will contribute to sustainable diets. Examples of  good practices from 
the Brazilian Food Procurement Programme, Cape Verde National School Feeding Programme and 
the municipality of  Rome are presented.

Kakoli Ghosh authors Chapter 26 (Renewing Partnerships with Non-state Actors for 
Sustainable Diets through Sustainable Agriculture). Optimizing both natural and human re-
sources, a key element of  the definition of  sustainable diets, requires strong partnerships amongst 
stakeholders engaged in production, delivery and disposal of  food. She presents ways and means to 
strengthen sustainable diets by increasing collaborations among governments and non-state actors 
such as the civil society, farmers’ organizations, private sector, academia and research institutions. 
Examples show that coordination and strengthening of  strategic partnerships enhance knowledge 
and resource sharing, and develop capacities among countries in support of  the sustainable devel-
opment goals.

Lluís Serra-Majem and co-authors present Chapter 27 (Decalogue of  Gran Canaria for 
Sustainable Food and Nutrition in the Community) for sustainable food and nutrition in 
the community. The aim of  the declaration is to improve food sustainability across the globe. The 
science-based development and implementation of  its 10 key elements for a healthier life and 
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world requires commitments and accountability from citizens and governments alike if  the virtu-
ous circle between sustainable development and nutrition is to be fully realized.

Chapter 28 (Ten Years to Achieve Transformational Change: the United Nations Decade 
of  Action on Nutrition 2016–2025) is presented by Stineke Oenema. The decade, proclaimed 
the United Nations, maps a 10-year window of  opportunity to intensify policies, programming and 
actions to improve nutrition, one requirement of  which is to transform food systems. Sustainable 
diets are an entry point which serve to promote people’s health, promote the demand for sustainably 
produced food, and reduce the demand for products that have a high environmental footprint.

In the final chapter (Chapter 29, Towards a Code of  Conduct for Sustainable Diets), Barbara 
Burlingame outlines the proposal to develop a document of  principles involving multisectoral 
stakeholder groups deemed necessary for guiding the transition to sustainable diets. Progress to date 
is reviewed, establishing a rationale along with a draft code or set of  guidelines for sustainable diets. 
Alignment with five global policy instruments is presented. Regardless of  the mechanism for reaching 
the goal of  sustainable diets, the need for urgent action is expressed.

Throughout this book, the authors of  the various chapters position the issues of  sustainable diets 
as central to the Earth’s future. It is heartening to see the many global and local efforts around the 
world, directly and indirectly related to sustainable diets, but more is required, particularly in the 
form of  political will and commitment. In our world with a plethora of  goals and targets, declara-
tions, calls for action, and universally-agreed commitments, results are the needed currency, and 
these have been unconscionably slow-moving, and even regressive on some issues. The utility of  this 
book is that it reviews a number of  options and opportunities for addressing sustainable diets by 
linking nutrition to food systems and aligning different sectors and disciplines and viewing the prob-
lems and solutions through a number of  focal lenses. The overarching goal is to inform, inspire, and 
motivate to bring about fundamental changes. Survival of  people and planet is at stake.

xx B. Burlingame and S. Dernini 
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Abstract
This chapter reflects on the status of  policy debate about sustainable diets. That the scientific case for shifting the 
population’s diet into a more sustainable direction is now as certain as science can be. The effect of  food on ecosys-
tems, health, the economy and society has turned what could be positive into too negative effects. Yet a policy 
approach to the food system has remained largely in place, which perpetuates these impacts, seemingly unaffected 
by the evidence. The policy approach to food centres on output, maximizing consumer choice and cheaper prices. 
A gap has thus been created between what the evidence suggests needs to be addressed and what society actually 
delivers, eats and aspires to. The chapter uses the Nuffield Council of  Bio-Ethics’ Ladder of  Interventions to gauge 
why action on sustainable diets is relatively so weak. The ladder posits that the lowest rung one is minimal inter-
vention, and rises higher to invoke tough measures such as fiscal and legal action, and at the top of  the ladder on 
rung eight, choice is totally reframed. The chapter argues that attention needs to be given to how to move up the 
ladder, so that policy on sustainable diets encourages the radical change suggested by the evidence. Attempts to 
create international and national policy frameworks for sustainable diets have been few. The reluctance even to 
step onto the ladder’s first rung is remarkable. While the majority of  politicians and food system actors seem reluc-
tant to change, the chapter outlines developments tried by a number of  countries and actors at various policy lev-
els. These suggest that the ‘business-as-usual’ policy framework may be fraying at the edges. The chapter concludes 
by outlining policy arguments that have emerged in what it describes as a process of  democratic experimentation, 
and proposes that policymakers should adopt multicriteria approaches to sustainable diets.

1 Sustainable Diets: a Bundle of 
Problems (Not One) in Search of Answers

Tim Lang and Pamela Mason

Introduction: the Philosophical 
Challenges of (Un)Sustainable Diets

Compared to ten or twenty years ago, there is 
growing realization today that sustainable diet is 
a problem desperately in need of  policy solutions. 
But what exactly is the problem with which policy-
makers should engage? That is the question this 
chapter explores.

As we and others argue, the term ‘sustaina-
ble diet’ can appear deceptively simple (Nelson 
et al., 2016; Mason and Lang, 2017). Two benign 
words jointly indicate a bundle of  problems! 

Different perspectives can be taken. Some argue 
that the problem is best summarized as a matter 
of  carbon plus calories, the solution to which is 
to pursue de-carbonization with reduced calorie 
intake throughout the food system (Cabinet Office 
Strategy Unit, 2008). Others argue – ourselves 
included – that sustainability of  diets requires a 
broader perspective on the impact of  diet on 
health (Mason and Lang, 2017). It needs to 
expand beyond just nutrients to the full gamut 
of  health effects – safety, equity, culture, and so 
on. And it needs similarly to expand what is 
focussed on within environmental factors. Thus 
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carbon, nutrients and safety need to be dove-
tailed with biodiversity, soil, water, land use and, 
yes, carbon. Indeed, we have gone further, argu-
ing that a more complex approach to both health 
and environment inevitably requires the inser-
tion of  other factors such as social, economic, 
ethical and governance elements of  diet as well. 
Sustainable diets, we argue, inevitably have to 
adopt a ‘multicriteria’ framework of  thinking, or 
it falsifies reality (Lang and Mason, 2017).

This growth of  perspective can make policy-
makers tired! It requires too much, they cry. 
Keep it simple, and we can try to do something 
about it. Broaden it, and people (usually they 
mean politicians) get lost or lose interest! One 
can have sympathy for this reaction, yet the 
enormity of  the impacts now known to be driven 
by diet means one cannot rationally take the 
‘keep it simple, take it slowly’ approach (Garnett, 
2014). Unless the data are completely wrong, 
the case for recalibrating what is meant by a 
good diet is one of  the most pressing challenges 
facing public policy today. And that is what the 
notion of  sustainable diets is all about. The be-
nign phrase ‘sustainable diets’ – who could be 
against it? – in fact carries a searing critique. So 
many patterns of  diet at the population level are 
not sustainable. Indeed, one could argue that 
20th century food progress has been about sys-
tematically ensuring that they are not sustaina-
ble. Progress has been driven by consumerism, 
excess, waste and over-consumption. The fetish 
of  consumer choice denies that there are limits. 
Consumer freedom trumps both planetary and 
population health.

This combination of  intellectual, scientific, 
practical and political challenges is what makes 
the ‘sustainable diet’ topic of  this book so exciting. 
Research in the area has grown exponentially. 
What seems solid one moment can easily be-
come fluid the next. One moment carbon is the 
most important criterion being urged onto policy-
makers, then others argue: what about water 
or biodiversity? And others say: it is all a matter 
of  trade-offs, so surely, realpolitik must kick in. 
Then along comes the Paris Climate Change 
Accord in 2015, and seemingly overnight even 
previously resistant big food businesses want to 
rally round carbon as the goal for restructuring 
the food system. But unless food systems and the 
ceaseless pressure from unsustainable consump-
tion alter, the chances of  achieving the two 

degree CO
2 growth limit are slight. In academia, 

meanwhile, scientists have realized that no-one’s 
speciality is more important that the others. The 
impact of  diets on people and the planet necessi-
tates a complex perspective. Multicriteria think-
ing may be brain numbing, but it is correct, 
nonetheless. The problem becomes political: how 
to achieve leverage? How to translate this com-
plexity into terms that policymakers can engage 
with and deliver change on.

Unpicking (Un)Sustainable Diets

The phrase sustainable diet yokes two already 
charged notions – diet and sustainability – and 
raises many questions for scientific inquiry and 
cultural change. If  diets are said to be unsustain-
able, what is it about diets that makes them so? 
And how rigorous is the notion of  sustainability 
in the first place?

And how can sense be made of  the weight 
and range of  evidence about dietary unsustaina-
bility? Is it just about science? Can policymakers 
hope to do anything about it? Moral, social and 
political judgements are almost inevitable over 
sustainable diets, as over much to do with food 
matters. Food is the intimate commodity. People 
eat food; they do not eat iron or gold or bitcoins, 
other tradeable commodities. Diet and food are 
big business, with a biological materiality, yet 
are highly infused with values, ethics and mean-
ings. Those values infuse the eating experience. 
It is also why food companies spend so many 
billions trying to mould consumers’ minds. One 
soft drink company alone spends on marketing 
twice the whole World Health Organization’s 
annual budget. They know that food and drink 
are culture, not just carbon.

Little wonder, one might think, that there 
is some reluctance by policymakers so far to en-
gage with sustainable diets. There’s big money at 
stake. Moreover, the relationship between policy, 
evidence, practice and impact is famously tricky 
in the case of  food. Only the naïve believe that the 
goal of  ‘evidence-based policy’ is easy to achieve 
or logical in application. There can be policies 
with partial or out-of-date evidence and, perish 
the thought, there can be policies that deny or 
distort the evidence. Despite this, the pressure 
to address sustainable diets grows. Whether 
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policymakers or particular industry sectors resist 
or not, pressure from outside is building up to do 
something. One should note the political furore 
in the USA in 2015 when the Secretaries of  State 
for Health and Human Services and for Agri-
culture rejected the scientific advice from its Die-
tary Guidelines for Americans (DGA) committee, 
which had proposed the new DGA should have 
an environmental dimension (US Dietary Guide-
lines Advisory Committee, 2015). Unprecedented 
waves of  reaction from US consumers flooded 
into Washington. And this under President 
Obama, pre-President Trump! The reaction was 
noisy but the policy block repeated what had 
happened in Australia, Sweden and the UK ear-
lier (Lang and Mason, 2017).

It seems clear that, partly, the issue of  (un)
sustainable diets is a political not just a philo-
sophical problem. The scientific community 
therefore needs to ask itself: how can we help un-
lock this policy lock-in? What needs to happen 
with policy processes and institutions to steer 
the food system in a safer direction?

Old doubts about the food system have re-
surfaced under the sustainable diet umbrella. 
The astonishing growth of  food output in the 
20th century is no longer the 100% success it 
once seemed. The improvement of  public health 
by setting out to raise global food production and 
to make food cheaper and thus affordable and 
available to the poor is not the perfect solution it 
first appeared, either. Dietary improvement in 
lands of  hunger still means making food more 
available but across vast swathes of  the globe 
that policy equation no longer holds. Simply eat-
ing more food, or more of  scientifically approved 
intake does not tick all the boxes, any more than 
tackling on-farm waste has stopped food waste. 
The rich world now wastes less before or just after 
the food leaves the farm than in the 1930s, but con-
sumers have learned how to waste food on unprec-
edented scales, encouraged by cheaper prices and 
more plentiful food (Gustavsson et al., 2011).

So, what are the messages for the general 
eating public from the sustainable diet discourse? 
Eat less but better food? That message certainly 
is meaningful in the rich West but it is trickier to 
apply for undernourished or malnourished pop-
ulations. It may tame their aspirations to over-
eat or mal-consume as rich societies do, perhaps, 
but does not recognize the sensitivities of  income 
differentials let alone market realities. The 21st 

century requires a new model of  dietary progress 
in which scientifically sound multicriteria are 
applied to eating. This means re- engineering 
the food supply to provide the means for those 
better consumption patterns.

Faced with the complexity, some industry 
thinkers in private will admit that they can re-
formulate and change products, or whole meals, 
by reformulating this or that, and by altering 
product sizes, for example. But there comes a 
point when the consumers also have to change. 
They have to ‘choose’ to eat differently. This con-
sumer change policy route is the politicians’ 
nightmare. It means going up the Nuffield Ladder 
of  Interventions (Nuffield Council on Bioethics, 
2007). The lowest of  the eight rungs the Nuffield 
Council described on its theoretical policy ‘ladder’ 
is to do nothing. The next is to provide informa-
tion. Then to enable choice, then to guide choice 
by changing the default policy, then to guide choice 
by adding positive incentives, then to do that but 
with disincentives, then to restrict choice, and 
finally to eliminate choice. On sustainable diets, 
at present, policy hovers across rung one – do 
nothing – and rung two – provide information. 
These are the weakest policy actions. The onus is 
on the consumer. The power lies with those who 
frame the situation. Table 1.1 applies the Nuff-
ield Ladder of  Interventions to sustainable diets 
and indicates some possible actions.

One might think, with the rhetoric of  con-
sumer sovereignty, that policy makers would want 
to be seen to help ‘empower’ consumers, moving 
from rung one to at least rung five, incentivized 
choice. Often, in fact, they do not want to be the 
ones breaking policy ranks. There appears to be 
a self-imposed ceiling on how far up the ladder 
of  intervention they are prepared to go. In part, 
they are held back by the argument that inter-
vention opens them up to the criticism of  being a 
‘nanny state’, a status demonized by neoliberal or 
post Washington Consensus politics. This tends 
to lionize a reduction in state role and responsi-
bility being ceded to market forces (Williamson, 
2004). In fact, of  course, the room for manoeu-
vre that individual consumers have is limited. 
They cannot possibly exert the kind of  power of  
food supply that companies or governments do, 
unless they act in concert, but by definition in 
markets, they make individualized choices; hence 
the need for support and guidance. Good consump-
tion requires an infrastructure and channels of  
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support if  it is to become the default behaviour 
pattern. Yet from a scientific perspective, the 
build-up of  evidence as to the unsustainability 
of  current dietary patterns amplifies pressure for 
public policy to move up the policy ladder.

An impasse appears to have emerged from 
the juncture of: (i) pressure from evidence to 
change default diets; and (ii) resistance from 
political structures and cultures. Perhaps sur-
prisingly, there is some interest from some (not 
all) food companies to take a longer view and to 
break the impasse. Companies want to be oper-
ating a decade or more ahead. Most politicians 
and political parties’ attention is on the next 
election. And food companies are increasingly 
aware of  the looming sustainability crisis, hence 
the strong pressure they exerted on resistant 
governments at the Paris Climate Change nego-
tiations in 2015 to agree on the Paris Accord. 
Progressive food companies, reading the climate 

change writing on the wall, needed to recalibrate 
the baseline for decarbonization; no company 
could go it alone. This required systems change. 
There are many corporate initiatives aiming to 
make food products more sustainable including: 
product reformulation; size change; packaging 
change; in-factory efficiency modernization; new 
management structures and responsibilities (such 
as creating sustainability managers); and pro-
ducing externally verified annual sustainability 
audits. But food companies also know that there 
comes a point where changing the food before 
consumers get to choose meets its limitations. 
Consumption patterns themselves must change.

The impasse we identified above can be 
addressed but has limits. This is why many aca-
demics and scientists now agree that everyday 
cultural norms and assumptions require more 
policy attention. Default behaviour at a popula-
tion level needs to be ‘re-booted’. Sustainable 

Table 1.1. Applying the Nuffield Ladder of Policy Intervention to sustainable diets.

Rung Policy option
Level of 
intervention Description

Comment in relation to 
sustainable diets

8 Eliminate choice ‘HARD’ Channel actions only to the 
desired end and isolate 
inappropriate actions

Implies a zero negative 
impact food system

7 Restrict choice Remove inappropriate 
choice options

Implies rationing of choices 
on a considerable scale

6 Guide choices through 
disincentives

Apply taxes or charges Some interventions are 
emerging e.g. carbon 
and sugar taxes

5 Guide choices through 
incentives

Use regulations or financial 
incentives

Requires active Govern-
ment and a willing 
consuming public

4 Guide choice by 
changing default 
policy

Provide ‘better’ options Hard to do in a supermar-
ket context but is 
possible in food service 
by menu planning

3 Enable choice Enable individuals to 
change behaviour

The market economics 
position, currently 
manifest via logos and 
branding appeals

2 Provide information Inform or educate the public There are many appeals to 
eat differently, led by 
non-governmental 
organizations, brands 
and some commercial 
interests

1 Do nothing ‘SOFT’ No action or only monitor 
situation

An all too common 
government position at 
present

Source: Authors
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diets – whatever form they take, in different parts 
of  the globe – need to be normalized much as 
unsustainable diets have been normalized in the 
20th century. The clocks are ticking, not just in 
relation to climate change but across the multic-
riteria field of  sustainable diets. Almost wherever 
one starts in the literature, the weight of  evi-
dence points to the case for a fundamental shift 
in the medium term. The scale and pace of  biodi-
versity loss, land-use change, obesity and other 
diet-related healthcare costs, the impact of  the 
growth of  animal and meat-based diets, the so-
cial inequalities from mal-distribution of  food 
and the cultural power of  irresponsible corpo-
rate marketing, all contribute to a policy lock-in.

No wonder the notion of  sustainable diet 
can be so threatening. It seems to point to a sys-
tem change rather than a minor readjustment 
here or there. One area where this itself  is being 
questioned is the issue of  meat. Rising meat con-
sumption and the resources used by meat – land, 
water, feed, labour, capital – have all pointed to it 
being a test case for whether the world will take 
sustainable diets seriously (Smil, 2013; Bailey 
et al., 2014; Green et al., 2015; Garnett, 2016). 
Yet as those data consolidate, investment in tech-
nical options has accelerated, producing new 
meat substitutes such as lab-based meat (BBC 
News, 2013; Singer, 2013), industrial production 
of  insects (ICIPE, 2011; van Huis et al., 2013), 
plant-based substitutes (Beyond Meat, 2017), 
animal feed alternatives (Forum for the Future, 
Protein Challenge Partnership, 2018), and new 
generations of  synthetic biology, genetic and nu-
trigenomics (German et al., 2011).

These initiatives are receiving serious US 
capital investment, some of  it from software fi-
nance looking to diversify (Bradshaw, 2014).

Sustainable Diets: a New  
Old Problem

Can we relax, therefore, and allow new market 
forces to exert their dynamic effects? Some 
perspective can be given by looking back while 
looking ahead. Arguably, the entire discourse on 
sustainable diets can be traced at least to Malthus’ 
1798 Essay on the Principle of  Population (Malthus, 
1798). In this Malthus made his dire assessment 
that population growth would outstrip the capac-
ity of  agriculture to increase output. He focussed 

on Britain but, ever the intellectual imperialist, he 
proposed his analysis as a universal truth. Human-
ity could not resolve the impasse, he argued. Yet 
the rest of  the 19th century, and particularly the 
20th century, proved him wrong by unleashing 
chemical, technical, transport and land-use chang-
es on an unprecedented scale. But the potential 
for demographic and political disequilibrium from 
food supply had been logged. More importantly, 
before we relax and say ‘well, this can be resolved 
once more’, the problems the food system today 
faces are heavily framed by the ‘solutions’ that 
emerged in the 19th and 20th centuries: oil- 
dependency in the form of  fertilizers, profligate 
destruction of  biodiversity, plant and animal 
breeding for output, de-forestation to create new 
cropland, and so on.

In the health sphere, the late 19th and early 
20th centuries saw modern nutrition exploring 
the variability and limits of  human physiological 
need for food. From the 1890s, W.O. Atwater in 
the USA began to calculate for the US govern-
ment the nutritional needs for different modes of  
labour (Atwater, 1891, 1894, 1895). These set 
benchmarks used by Seebohm Rowntree, the 
philanthropic son of  a giant chocolate manufac-
turing family, at the start of  his 50 year exploration 
of  the (in)adequacy of  his workforce’s dietary 
intake (Rowntree, 1901, 1913, 1941). This base-
line work was used by policymakers in World 
War I and more extensively and systematically in 
World War II. It informed how rationing was set 
by occupation, gender and life stage (Minns, 1980; 
Zweiniger-Bargielowska, 2000). While adopting 
a positive and optimistic belief  that more people 
could be fed well, these reformers also realized 
that the answers to the Malthusian problem were 
not simply technical. It required social actors – 
particularly the state – to ensure fair distribution 
of  food resources (Vernon, 2007).

In this expanding discourse, the notion of  
the ‘food environment’ also subtly shifted from 
the immediate social environment (determined 
by factors such as wealth, income, occupation 
and geographical location) to what today we call 
the ecosystems environment, a shift from proxi-
mal to distal shaping factors. Some old concerns 
resurfaced in this shift, such as energy, soil 
quality, the nitrogen and phosphorus cycles, 
but the urgency and scale of  the challenge was 
both new with regard to scale and sobering be-
yond Malthus’ fears. That food is a driver of  basic 
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infrastructures in planetary existence became 
clear, with the ecological sciences expressing 
serious concerns about how profligate food meth-
ods threatened water, biodiversity, land use and 
climate change stability.

Even back in the 1970s, the range of  this 
new holistic discourse was emerging. It was dar-
ingly articulated from outside science in Frances 
Moore Lappé’s (1971) best-selling Diet for a 
Small Planet. That book tapped a US West Coast 
zeitgeist of  living simply with a more vegetarian 
and less meat-oriented diet but it offered a pro-
planet food cultural outlook. This sociocultural 
dimension was important but edged out by scien-
tific and business policy reports such as the Club 
of  Rome Limits to Growth in 1972 (Meadows 
et al., 1972), and demographic arguments such 
as from Ehrlich (1971) and Commoner (1972). 
One could argue that these were restating the 
Malthusian arguments, but there was a new ap-
peal to cultural change.

Today, most researchers on sustainable di-
ets begin their literature reviews with the short 
1986 paper ‘Dietary Guidelines for Sustainabil-
ity’ by US nutritionists Joan Gussow and Kate 
Clancy (Gussow and Clancey, 1986). They pro-
posed that the problem of  unsustainable diets 
needed to be tackled by revising national dietary 
guidelines – such as the USA’s DGA – to include 
sustainability. Environmental criteria should 
accompany food-based or nutrient-based foci, 
was their argument.

Since the 1980s, numerous reports and pa-
pers across a wide range of  scientific disciplines 
and foci have simply amplified their argument, 
showing that the current dietary transitions 
have serious impacts on ecosystems (UNEP et al., 
2009), public health (Popkin, 2002, 2009; Mon-
teiro et  al., 2013) and healthcare costs (WHO, 
2015), climate change (Watts et al., 2015), biodi-
versity (Burlingame and Dernini, 2012; Lawrence 
et al., 2015) and land use (Smith, 2012; Tilman 
and Clark, 2014). As this literature expanded, 
consortia of  scientists proposed that planetary 
boundaries – such as nitrogen, phosphorus, 
carbon, rates of  biodiversity extinction – were in 
danger of  exceeding safe limits (Rockström et al., 
2009; Steffen et al., 2015). Food, again, was im-
plicated and affected.

By the 2000s, this intellectual pressure was 
building up once more on policymakers. In 2010 
the Food and Agriculture Organization (FAO) and 

Bioversity International hosted a large scientific 
conference (FAO, Bioversity International, 2010). 
In 2012, the United Nations Environment Pro-
gramme argued that sustainable diets needed 
support to prevent future famines (UNEP, 2012). 
In 2014, the Food Climate Research Network 
published a review (Garnett, 2014). In 2015, the 
United Nations-sponsored Paris Climate Change 
Accord was agreed (UN Framework Convention 
on Climate Change, 2015), as were seventeen 
new Sustainable Development Goals (SDGs), with 
many targets all pointing to the need to tackle 
food. Policymakers were under pressure to act on 
the unsustainability of  current dietary trends. Is 
the discourse thus back to the impasse: solid evi-
dence meeting resistance to cultural change? 
Time will tell. Already, however, it is clear that 
single-issue approaches to sustainability of  diets 
is inadequate. In the next section, we explore the 
advantages of  multicriteria thinking for policy-
makers. They and we must get used to accepting 
that the world of  food and diet is complex. Re-
ductionist thinking is unlikely to help. It certainly 
muddles policy processes with false promises.

Multicriteria Versus Single-focus  
Policy Approaches

We see an important policy clash between view-
ing sustainable diets through the lens of  com-
plexity or simplicity. Our argument is that even if  
one desires a simple, unifactorial approach for 
pragmatic reasons, one is inevitably led into a 
multicriteria complex food world. Factors in food 
dynamics lead us to complexity. To the 1970s 
generation, the dietary problem was clear: peo-
ple had to change how and what they consumed. 
It was a cultural problem, not in a reductionist 
sense but as total living (Lappé, 1971). It could be 
chosen by informed consumers. That generation 
was reacting to and questioning the earlier post-
World War II approach to diet which posited that 
the food problem was mostly one of  under pro-
duction. If  only more food could be produced, 
more mouths could be fed, prices would there-
fore drop and diet-related ill health would im-
prove with affordability (Boyd Orr, 1943; 1966; 
Boyd Orr and Lubbock, 1953; Lang and Heas-
man, 2015).
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The analysis was that the salient dietary 
problems of  hunger and stunting were due to mal 
availability and under availability. Therefore, pol-
icy should focus on producing more food. This 
‘productionist’ food policy was a social policy, 
too, reflecting the 1930s/1940s scientific con-
sensus. But today, this no longer fits the evidence 
about how food systems have generated hidden 
externalized costs (TEEB, 2015), or have created 
massive impacts on environment and health 
through over-consumption. In the 1940s, the 
world of  today with its global obesity epidemic 
and the spread of  diet-related non-communicable 
disease with the nutrition transition was literally 
unthinkable. Today, simply to produce more food is 
unlikely to resolve the complex pattern of  prob-
lems the science indicates (Gladek et al., 2016).

Whether Simple or Complex, who  
is Going to Take a Lead?

A process of  multilevel democratic policy exper-
imentation is under way (Lang and Mason, 2017). 
At the global level, the SDGs put great emphasis 
on requiring the food system in general and nu-
trition and consumption in particular to change. 
The SDGs and the Paris Climate Change Accord, 
both passed in 2015, set clear targets for which 
dietary change is essential. Importantly, in 2010 
the FAO hosted the first official global attempt 
to define and characterize sustainable diets 
(admirably led by the editors of  this volume). 
Box 1.1 gives the definition (Burlingame, 2012). 
At the national policy level, however, there has 
been less policy engagement. No trade agree-
ments, no intergovernmental accords (e.g. the 

Box 1.1. The FAO-Bioversity International 
2010 definition of sustainable diets.

Sustainable Diets are those diets with low envi-
ronmental impacts which contribute to food and 
nutrition security and to healthy life for present 
and future generations. Sustainable diets are 
protective and respectful of biodiversity and 
ecosystems, culturally acceptable, accessible, 
economically fair and affordable; nutritionally ade-
quate, safe and healthy; while optimizing natural 
and human resources.

Source: FAO (2010)

European Union (EU), Mercosur or Asia-Pacific 
Economic Cooperation) are yet in play. The EU 
began with interest in this policy terrain at 
the 1992 UN Conference on Environment and 
Development, offered to lead on sustainable con-
sumption and production work thereafter, with 
Sweden delegated as the EU internal lead – hence 
its shock at the 2010 rebuff  over formal sustain-
able dietary advice. One should perhaps not be 
surprised at the slow policy development at 
the national level. It is where tensions can most 
excite. It should be noted, too, that the one coun-
try simply to produce and announce sustainable 
dietary guidelines is rather more authoritarian a 
political state than many. Qatar issued clear guide-
lines in 2014 (Qatar Supreme Council of  Health, 
2014a, 2014b; Seed, 2014), fully aware not just 
of  how the nutrition transition was wreaking 
havoc on its public health, but also that its geog-
raphy was in the front line of  climate change, and 
its political neighbours were not insignificant 
actors in the CO

2 oil economy.
At the local level, however, there is a welcome 

flowering of  activity with campaigns, dietary di-
versity and cultural pitching, all leading to local 
political interest, for example through the sus-
tainable food cities movement (Sustainable Food 
Cities, 2014). Over 140 cities worldwide signed 
up to the Milan Urban Food Policy Pact in 2014, 
which committed mayors to nurture sustainable 
diets (Pact MUFP, 2015).

This democratic growth suggests that policy 
interest in sustainable diets has already left the 
conventions of  recent politics, that is, matters 
can be left to market dynamics or to individual 
consumer choice (i.e. the lower rungs in the 
Nuffield Ladder of  Intervention summarized in 
Table 1.1). Something larger, perhaps messier 
but more inclusive appears to be emerging, in 
which popular citizens’ action is noticeable. But, 
a policy gap has also emerged between high level 
global commitments or analyses and the local 
and sub-national.

At the national level, there is a small but 
useful experience of  governmental engagement, 
such as by the Netherlands, which has slowly 
built up evidence-led policy (Health Council of  
the Netherlands, 2011; Netherlands Scientific 
Council for Government Policy, 2015; Netherlands 
Nutrition Centre, 2016), Sweden which did the 
right thing straight away and then had to regroup 
after a rebuff  (National Food Administration, 
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2009; Livsmedelsverket, 2015), and Brazil which 
tailored its sustainable dietary advice through 
cultural language, after a patient and exhaustive 
national consultative process (Ministry of  Health 
(Brazil), 2014a, 2014b). These all took different 
trajectories, but united on the need for signifi-
cant dietary change. We draw hope from these 
countries but note they are in a tiny minority, 
which is why lessons from their experience 
must remain tentative pending wider experience. 
Meanwhile, other attempts to provide national 
sustainable dietary guidelines met with defeat 
(in the USA, Australia and the UK, again all 
for differing reasons and via different routes), 
dismissal (USA), sectoral power (Australia) and 
erosion and abandonment (UK) (Lang and Ma-
son, 2017).

Lessons must be learned from blocks on 
attempts to turning formal national dietary 
guidelines into sustainable dietary guidelines. 
Guidelines to consumers in cultural terms, on 
the other hand, appear to survive lobby pres-
sure. Brazil’s official dietary guidelines (Box 1.2) 
were proofed for environmental impact yet were 
promulgated in the form of  cultural advice rather 
than as sustainable diet. These guidelines have 
survived tumultuous political change, from left- to 
right-wing governments – a test of  robust policy 
effectiveness (Rutter et  al., 2011). By contrast, 

Box 1.2. The ten main recommendations in the  
Brazilian 2014 nutrition guidelines.

 1. Prepare meals from staple and fresh foods.
 2. Use oils, fats, sugar and salt in moderation.
 3. Limit consumption of ready-to-consume food 
and drink products.
 4. Eat regular meals, paying attention, and in 
appropriate environments.
 5. Eat in company whenever possible.
 6. Buy food at places that offer varieties of fresh 
foods. Avoid those that mainly sell products ready 
for consumption.
 7. Develop, practice, share and enjoy your skills 
in food preparation and cooking.
 8. Plan your time to give meals and eating proper 
time and space.
 9. When you eat out, choose restaurants that 
serve freshly made dishes and meals. Avoid fast 
food chains.
 10. Be critical of the commercial advertisement 
of food products.

Source: Ministry of Health of Brazil (2014a)

when Sweden issued the first official national 
proposals for sustainable dietary guidelines in 
2009 (National Food Administration, 2009), it 
withdrew them a year later following complaints 
by one other EU government (Dahlbacka et  al., 
2010). The precise details of  this volte-face remain 
unclear, but it was widely perceived to have been 
triggered by opposition to the recommendation 
that Swedish consumers should eat more locally 
and seasonally, and to eat less meat. Some say this 
offended the EU promotion of  the single market; 
others that it offended US meat interests repre-
sented within Europe (Boyle, 2012). Happily, the 
Swedish authorities did not give up. A few years 
later, they issue not dissimilar sustainable dietary 
advice but entirely framed as cultural advice 
(Livsmedelsverket, 2015). Perhaps the cultural 
route to sustainable diet will be quicker and more 
consensual than hard environmental advice 
(Lang and Mason, 2017).

Conclusion: the Limits to Individual 
Choice as a Motor of Change

The problem of  (un)sustainable diets is complex. 
It almost certainly requires multicriteria, multi-
level, multisector action. Appeals to individual 
change are unlikely to be of  sufficient policy 
weight to be effective. The policy task ahead is 
how to shift mass trends within the wider chal-
lenge of  pressures on ecological public health. 
Policy makers must help re-shape conditions and 
must aim to normalize sustainable diets. This is 
too important to leave to the vagaries of  choice. 
The alternative is to allow continued drift or par-
tial action, insufficient to make a difference.

Since the millennium, there has been some 
useful policy formulation and experimentation. 
Thus far, it lacks viable multi-institutional frame-
works and clarity of  political leadership. Recent 
global commitments such as the Paris Climate 
Change Accord and the SDGs begin to fill that 
gap, but lack specificity and uptake particularly 
at the national level. Targets exist but require 
actors to deliver them. Different styles and forms 
of  policy engagement can be noted. These range 
from ‘soft’ to ‘hard’ approaches, from reliance on 
‘choice-editing’ before consumers have the 
chance to select foods, to new cultural ‘rules’ for 
eating such as have been offered by Brazil and 
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Sweden. Meanwhile, the evidence grows on the 
urgency of  taming runaway dietary change.

Some interest within commerce is real and 
to be welcomed but an element of  corporate 
action is driven by anticipating reputational risk. 
Food consumption remains a policy ‘elephant in 
the room’ in a commercial world of  ruthless com-
petition, cost shaving and jostling for shelf  space. 
Policymakers are reluctant to work with the 
consuming public to deliver mass change. Yet, as 
one industry spokesperson commented to one of  
the present authors (T.L.) a few years ago, ‘we 
can shave carbon and other effects out of  food 
beneath the radar up to a point, but ultimately 
consumers will have to change’.

Academics and scientists have a useful role 
in debating, researching and promoting the 

specifics of  (un)sustainable diets. They have con-
tributed important, detailed work that has raised 
the issue’s profile. Better composite indicators 
are probably needed to help policymakers link 
the different aspects of  sustainability. Those 
indicators must help answer some old, basic, 
post-Malthusian questions. What is a good diet? 
Where lies food progress? How much must be 
left to consumer engagement and how much 
follows simply by creating new norms and re-
calibrating default actions? In a world where 
food is a hugely significant driver of  ecosystems 
and health damage, consumers and the food 
industries alike deserve better policy frame-
works. There is much work to do to make policy 
structures effective in this herculean task. But 
the mapping has begun.
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Introduction

Public health is concerned with the health of  
populations. Diets are a fundamental determi-
nant of  public health directly through their 
impact on nutrition and indirectly through their 
impact on the environment. From a nutrition 
perspective, diets consisting of  a variety of  nutri-
tious and safe foods consumed in balanced 
and moderate proportions help protect people 

against all forms of  malnutrition, including 
undernutrition, overweight, obesity and diet- 
related non-communicable diseases (WHO, 2015). 
Conversely, dietary inadequacies, excesses and 
imbalances are responsible for risk factors that 
are the leading contributors to the global burden 
of  disease (GBD 2016 Risk Factors Collaborators, 
2017) and this disease burden is not spread 
equally within and across populations. There 
are inequities in food access, affordability and 

2 Sustainable Diets: the Public Health 
Perspective

Mark Lawrence, Phillip Baker, Kate Wingrove and Rebecca Lindberg

Abstract
Sustainable diets are a prerequisite for public health directly through their impact on nutrition and indirectly 
through their impact on the environment. Dietary patterns have implications for the use of  finite resources, bio-
diversity and the production of  waste including greenhouse gas emissions. In turn, these environmental implica-
tions affect the quantity, quality, safety and diversity of  the food supply, food and nutrition security and, ultimately, 
public health. In this chapter we present a review that: conceptualizes the relationship between sustainable 
diets and public health; describes current dietary patterns and their impacts on the environment and nutrition; 
explains the characteristics of  sustainable diets for protecting public health; and provides policy and practice 
suggestions for promoting sustainable diets. Current diets have been shaped by transitions in the supply of  and 
demand for food driven by economic, agricultural and food policies, combining with technological innovations 
and the interests of  powerful transnational corporations. The diets are characterized by over consumption 
and, in particular, a relatively high consumption of  animal sourced foods, vegetable oils, caloric sweeteners and 
ultra-processed food products. These food supply transitions are both a cause and effect of  once food literate citi-
zens who were actively engaged with food supply chains becoming progressively passive food consumers whose 
food demands are mediated via external influencers. Consequently, current diets are having adverse impacts on 
the environment and nutrition. They are non-sustainable and the leading contributors to the global burden of  
disease. The literature consistently identifies four key characteristics of  sustainable diets to promote public health: 
moderate consumption; shift current dietary patterns to more plant-based diets; reduce consumption of  ultra- 
processed food products; and reduce food waste. Priority activities for promoting sustainable diets for public 
health are: policies to promote sustainable diets; empowering people to consume sustainable diets; and research 
to better understand and promote sustainable diets.

© CAB International 2019. For the personal use of Sandro Dernini.



14 M. Lawrence et al.

availability and hence there exists a social gradi-
ent in nutrition-related public health problems. 
The prevalence and severity of  all forms of  mal-
nutrition being faced by the world has been 
described as ‘a global nutrition crisis’ (UNSCN, 
2017a: p. 9).

From an environment perspective, diets are 
comprised of  combinations of  foods that are 
made available within the physical constraints 
of  an environment containing finite resources 
and the conditions necessary to support biologi-
cal systems. Diets that place excessive demands 
on environmental resources, narrow biodiver-
sity and/or generate unnecessary greenhouse 
gas emissions, can disrupt environmental sys-
tems. In turn, such disruption can contribute to 
diminishing environmental capacity to provide 
for food and nutrition security (Lawrence et al., 
2015). Consequently, many nutritionists are ex-
tending the scope of  the diet and public health 
agenda from its conventional biological founda-
tions to one that is inclusive of  social and envi-
ronmental dimensions (Cannon and Leitzmann, 
2005). The nutrition agenda is being reframed 
using terms such as ‘ecological public health’ 
(Lang and Rayner, 2012) and ‘environmental 
nutrition’ (Sabaté et al., 2016).

A sustainable diet is the common thread for 
tackling the dietary risk factors for the nutrition- 
and environment-oriented problems confront-
ing public health (Tilman and Clark, 2014). 
In this context we adopt the following definition 
of  ‘sustainable diets’:

those diets with low environmental impacts which 
contribute to food and nutrition security and to 
healthy life for present and future generations. 
Sustainable diets are protective and respectful of  
biodiversity and ecosystems, culturally acceptable, 
accessible, economically fair and affordable; 
nutritionally adequate, safe and healthy; while 
optimizing natural and human resources.

(Burlingame & Dernini, 2012: p. 7)

Critical in this regard is the commitment by gov-
ernments to the United Nations Sustainable 
Development Goals (UNDP, 2017) and its Decade 
of  Action on Nutrition, 2016–2025 which iden-
tifies as the first of  its six cross-cutting action are-
as, ‘Sustainable, resilient food systems for healthy 
diets’ (UNSCN, 2017b: p. 4). In this chapter we 
present a review that: conceptualizes the rela-
tionship between sustainable diets and public 
health; describes current dietary patterns and 

their impacts on the environment and nutrition; 
explains the characteristics of  sustainable diets 
for protecting public health; and provides policy 
and practice suggestions for promoting sustain-
able diets.

The Conceptual Basis to the  
Relationship Between Sustainable 

Diets and Public Health

Humans (and their nutritional requirements) 
have evolved over millions of  years consuming 
diets that have been sustainable in the sense that 
their impact on public health has been compatible 
with environmental continuity and human sur-
vival, at least to reproductive age. This evolution-
ary process has taken place within an ecological 
system that has nurtured human populations by 
providing a sufficient quantity, quality and variety 
of  safe food to meet physiological requirements 
for nutrients and energy (Eaton et al., 1996).

The relationship between sustainable diets 
and public health and how it is embedded within 
the ecological system is depicted in Fig. 2.1. 
Sustainable diets are the outcome of  the combi-
nation of  the food supply and demand for food. 
Sustainable diets then determine nutrition out-
puts, which in turn influence public health. In 
addition, sustainable diets share a cyclic relation-
ship with the environment. The environment 
affects the capacity of  the food supply to provide 
for food and nutrition-secure diets, and dietary 
characteristics then have impacts on the amount 
and quality of  environmental resources, biodi-
versity and climatic conditions (Turner et al., 
2017), and the cycle continues.

Contemporary Changes in  
Food Supply and Demand  

and Dietary Impacts

Recently, by evolutionary standards, human 
populations have undergone a series of  social, 
economic and technological transitions. Approx-
imately 10,000 years ago many populations 
began transitioning from hunter–gatherer life-
styles to living in agricultural settlements. Then 
approximately 200 years ago the advent of  the 
industrial revolution witnessed the beginning of  
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large-scale migration from agricultural settle-
ments to large towns and cities. By mid-2009, 
for the first time in recorded history, more people 
across the world were living in urban areas than 
rural areas (UN DESA, 2010).

More recently, accelerated urbanization, in-
come growth, labour market transformations 
and technological development have been pow-
erful drivers of  food demand and dietary chang-
es. On the supply side, the liberalization of  food 
trade and investment, the growth and global 
expansion of  trans-national food and beverage 
corporations, and the growing ubiquity and in-
tensity of  food marketing have transformed food 
systems at all levels. These changes have been 
enabled by economic, agricultural and trade pol-
icies that prioritize the making of  as much food 
as possible, achieving low food prices through 
mass production, and the globalization of  mar-
kets (IPES-Food, 2016). These transitions are 
both a cause and effect of  the once high level of  
food literacy among populations diminishing 
over time with an increasing proportion of  mod-
ern day consumers’ food demands being mediated 
via external influences.

The operation of  modern (industrialized) 
food systems is increasingly dependent on chem-
ical inputs. These inputs are associated with im-
proved efficiency, but there is evidence of  adverse 

effects on public health (IPES-Food, 2017). These 
effects can occur through direct exposure or as 
a result of  environmental contamination. For 
example, chronic exposure to chemicals used in 
food production, processing and packaging is as-
sociated with increased risk of  endocrine system 
disruption. There is emerging evidence that ex-
posure to these chemicals increases the risk of  
adverse reproductive outcomes and affects thy-
roid function, brain function, metabolism, and 
insulin and glucose homeostasis. In addition to 
the risks associated with chronic exposure to the 
endocrine disrupting chemicals used in industri-
al agriculture, farm workers can be exposed to 
the risk of  acute pesticide poisoning (IPES-Food, 
2017).

Inevitably, changes in food demand and 
supply have resulted in significant shifts in diets 
around the world away from those followed for 
the vast majority of  human existence. The pace 
and extent of  the dietary change has outstripped 
the adaptive capacity of  biological systems, in-
cluding the human genome. There is, however, 
no single nutrition transition across popula-
tions. Although there may be a global conver-
gence in the consumption of  a limited number 
of  foods (i.e. a ‘universal’ nutrition transition), 
there are also wide divergences in consumption 
patterns resulting from demographic, cultural, 
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socioeconomic and market factors that shape 
food systems, dietary preferences and consumer 
demand at regional and local levels.

The Impacts of Contemporary Diets 
on the Environment and Nutrition

In evolutionary terms the scale and pace of  the 
food supply and demand transitions have been 
more substantial and rapid than the adaptive ca-
pabilities of  the ecological system (Eaton et al., 
1996). This disruption has manifested in terms of  
adverse impacts on the environment and nutri-
tion and with subsequent risks to public health.

Dietary impacts on the environment

Diets impact on the environment through the 
signals they send to the production, processing 
and distribution steps in the food supply chain. 
Dietary patterns place demands on land, soil, 
water and nutrient resources, have implications 
for biodiversity, and generate significant waste 
as a by-product at each step of  the food supply 
chain. For instance, modern food production 
practices are characterized by profligate land 
clearing and degradation of  natural habitats 
and consequent losses of  biodiversity as well as 
the over-exploitation of  aquifers (IPES-Food, 
2016). Collectively, it is estimated that the global 
food supply chain is responsible for 19–29% of  
all human-induced greenhouse gas emissions, up 
to 70% of  fresh water use and 60% of  terrestrial 
biodiversity loss (UNSCN, 2017c).

Subsequently, these dietary impacts on the 
environment are feeding back to affect the food 
supply. For example, climate change alone has 
been associated with reducing food production 
yields (Porter et al., 2014), altering the macro-
nutrient and micronutrient composition of  cer-
tain foods (Fernando et al., 2012), increased 
food safety risk (McMichael, 2006) and adverse-
ly affecting food quality (Porter et al., 2014).

Dietary impacts on nutrition

The food systems and dietary changes described 
in previous sections have had significant impacts 

on the world’s nutritional status, most dramati-
cally in low- and middle-income countries (Glob-
al Panel on Agriculture and Food Systems for 
Nutrition, 2016). A ‘double burden’ of  malnu-
trition is now widespread; of  129 countries with 
available data, 57 (44.2%) have high-levels of  both 
undernutrition and adult overweight/obesity 
(IFPRI, 2016). Malnutrition is a leading contrib-
utor to the global burden of  disease. Overweight 
and obesity and child and maternal undernutri-
tion alone account for 4.9% and 7.0% of  global 
disability-adjusted life years, respectively (GBD 
2013 Risk Factor Collaborators, 2015). The 
global scale of  malnutrition is immense: 794 
million people cannot meet their daily dietary 
energy requirements; 2 billion are micronutri-
ent deficient; and 1.9 billion overweight or obese 
(IFPRI, 2016). Within countries around the 
world there is a gradient in the burden of  malnu-
trition and associated risk factors among popu-
lation groups differentiated by income, gender, 
education and rural/urban status. Although 
global food production has kept pace with grow-
ing human population size, the distribution and 
availability of  food is highly inequitable within 
and between countries (IFPRI, 2016).

The characteristics of sustainable 
diets for protecting public health

The priority response to the current dietary im-
pact on the environment and nutrition and sub-
sequent poor public health outcomes is to shift 
current diets to sustainable diets. And just as 
current diets have ‘co-risks’ for the environment 
and nutrition components of  public health, the 
literature often identifies that shifting to sustain-
able diets will have ‘co-benefits’ for the environ-
ment and nutrition and hence public health 
(Tirado, 2015). As one systematic review has 
reported, a change from current to sustainable 
diets could have diet-related greenhouse gas 
emissions and land use (Hallström et al., 2015). 
Sustainable diets delivering this level of  environ-
mental benefit have also been estimated to achieve 
a 6–10% reduction in nutrition-related global 
mortality (Springmann et al., 2016).

A first step in shifting current diets is to 
identify the characteristics of  sustainable diets. 
Although there is no one sustainable diet as such 
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because diets are complex combinations of  food 
and beverage types, amounts and variety, the 
literature reports a number of  complementary 
dietary characteristics that are associated with 
relatively low adverse environment impacts. The 
key characteristics of  sustainable diets along 
with their co-benefits for nutrition and the envi-
ronment are: (i) moderate consumption; (ii) shift 
current dietary patterns to more plant-based di-
ets; (iii) reduce consumption of  ultra-processed 
food products; and (iv) reduce food waste (Friel 
et al., 2013; Jones et al., 2016). These character-
istics are described below.

Moderate consumption

Moderate dietary consumption entails eating to 
satisfy and not exceed energy and nutrient re-
quirements for growth, activity and repair. The 
nutrition benefit of  moderate consumption is 
that a healthy weight is most likely to be achieved 
and maintained, thus avoiding health risks asso-
ciated with overweight and obesity. The environ-
mental benefit of  moderate consumption is that 
relative to the current dominant dietary pattern 
of  consuming beyond nutrition requirements, 
there is less demand for finite resources to pro-
duce, process and distribute extra food (Friel 
et al., 2013).

Shift current dietary patterns to more 
plant-based diets

Plant-based diets contain mostly fruit, vegetables, 
whole grains and pulses, and modest amounts 
of  animal products. Relative to animal- based 
diets that predominate in many parts of  the 
world, plant-based diets are associated with 
 beneficial health outcomes of  themselves (Hu, 
2003) and because they moderate excessive 
consumption of  red meat (Popkin, 2009). Envi-
ronmental benefits would be gained by shifting 
to plant-based diets because they would effec-
tively be displacing excessive red meat consump-
tion which generally is associated with relatively 
high levels of  greenhouse gas emissions (Gerber 
et al., 2013) and threats to biodiversity (Macho-
vina et al., 2015).

Reduce consumption of ultra-processed 
food products

Diets consisting predominantly of  a balanced 
variety of  whole or minimally processed foods 
consumed in moderate amounts are associated 
with multiple nutrition benefits and are the basis 
of  national dietary guideline recommendations 
around the world (FAO, 2017). Conversely, bas-
ing a diet on ultra-processed food products that 
tend to be high in energy and low in nutrients is 
likely to result in dietary excesses and imbalanc-
es. Environmentally, there are benefits in replac-
ing ultra-processed food products with whole 
foods because ultra-processed food products are 
associated with a relatively higher number of  
energy- and water-intensive processing steps.

Reduce food waste

Worldwide an estimated one-third of  food is wast-
ed from the paddock to the plate (FAO, 2011). 
There are benefits for food and nutrition security 
in minimizing this wastage so that more food 
is available. Environmentally, there are direct 
benefits to be gained from diets that comprise 
minimal food waste because less of  the finite 
resources that are required in producing, pro-
cessing and delivering the food to the plate are 
wasted. It is also indirectly beneficial because 
there is less organic food that is sent to landfill to 
degrade and release methane, a potent green-
house gas (HLPE, 2014).

There is a need to avoid over-generalizing 
these key dietary characteristics as the context 
and circumstances in which foods and beverages 
are produced, processed and distributed can 
have a significant influence on their environmen-
tal impact. For example, although animal- based 
diets typically are more resource demanding and 
greenhouse gas emission-intensive than plant-
based diets, the assessment depends on how the 
animals and plants are produced. Smaller scale 
livestock production may have benefits for the 
environment as regards manure production that 
can substitute for synthetic fertilizer inputs in 
mixed crop-livestock systems to support nitrogen 
cycling and biodiversity (Garnett et al., 2017). 
Moreover, vegetables and fruits can be resource 
intensive with regard to agrochemical use and 
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energy consumption when produced in green-
houses and/or when requiring excessive packag-
ing materials (UNSCN, 2017a).

Priority Activities for Promoting 
Sustainable Diets for Public Health

Policies to promote sustainable diets

Policies to promote sustainable diets need to be 
formulated using a food systems approach for 
three particular reasons. First, there are multi-
ple threats to and opportunities for promoting 
sustainable diets and although they might ap-
pear to be discrete and unrelated, when viewed 
through a food-systems lens their interrelation-
ships become more visible and can be more effi-
ciently addressed (IPES-Food, 2017). Second, 
the urgent and substantial nature of  the task to 
promote sustainable diets means that policies 
need to deliver transformative change, and this 
requires acting on the economic, social and po-
litical drivers of  diets (HLPE, 2017), a level of  
engagement that can only be achieved at the 
systems level. Third, the holistic orientation of  a 
food systems perspective enables the contexts 
and circumstances in which foods are produced, 
processed and distributed to be more accurately 
and comprehensively taken into account in 
planning policy activities.

Polices are essential to effectively create 
healthier food systems and food environments 
that enable behaviour changes conducive to sus-
tainable diets. Dietary guidelines are core refer-
ence standards for food and nutrition policies and 
as such, it is critical that sustainable diet princi-
ples are integrated into their recommendations 
(Gonzalez Fischer and Garnett, 2016). National 
agricultural policies should enable the production 
of  diverse foods that support good nutrition, bio-
diversity and the sustainable use of  finite environ-
mental resources (FAO and WHO, 2014).

Empowering people to consume  
sustainable diets

The capacity for individuals and populations to 
consume sustainable diets is influenced by a 
diversity of  factors including food availability, 

accessibility, convenience, taste, social desirability, 
food-related knowledge and skills, and habitua-
tion (FAO and WHO, 2014). A mix of  social mar-
keting campaigns, education programmes and 
food labelling initiatives have been adopted by 
governments, citizens’ groups and market actors 
to raise awareness and help guide food choices 
(Meybeck and Gitz, 2017).

Empowering people to consume sustainable 
diets requires not only interventions to increase 
awareness and knowledge, but also a focus on 
strengthening food literacy to empower people 
to be more in control of  the many factors influ-
encing their diet. Food literacy is based on build-
ing an appreciation and understanding of  the 
social, cultural, and environmental dimensions 
of  food alongside practical food skills to build 
resilience and skills in critical analysis and prob-
lem solving (Azevedo Perry et al., 2017).

Research to better understand and 
promote sustainable diets

According to McMichael (2005: p. 706), ‘The 
essential challenge for nutrition science is to 
develop new understanding and strategies to 
enable a balance between promoting, equitably, 
the health of  humans while sustaining the long-
term health of  the biosphere’. This requires re-
thinking how evidence is generated, synthesized 
and translated. In the context of  contemporary 
nutrition and environmental problems, ‘conven-
tional reductionist, nutrient-oriented approaches 
for generating and translating nutrition evidence 
into public health practice are no longer suffi-
cient’ (Lawrence, 2017: p. 62). These approach-
es broadly reflect the principles of  evidence- based 
medicine, which is appropriate in a clinical nu-
trition context, but tend to be inappropriate in a 
public health and food systems context.

Alternative approaches for generating, syn-
thesizing and translating evidence into policy 
and practice exist but currently are underutilized. 
Dietary pattern research involves the collection 
and analysis of  data describing the quality, quan-
tity and combination of  foods frequently con-
sumed by populations and the impact this has 
on public health (Cespedes and Hu, 2015). Re-
search into sustainable diets extends this think-
ing by considering the social, cultural, economic 
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and environmental impacts associated with die-
tary patterns. Food systems research is transdis-
ciplinary and can be used to explore the health, 
environmental and socioeconomic impacts as-
sociated with dietary patterns. This approach 
can account for other determinants of  food 
choices including food availability driven by food 
production and trade (Turner et al., 2017).

Conclusion

Sustainable diets are a fundamental prerequisite 
for public health. However, current diets and 
their nutrition and environment outputs are 

incompatible with the parameters of  the ecolog-
ical system within which humans have evolved 
and food systems operate. Significant diet-related 
public health problems exist, and the burden of  
these problems is inequitably spread within 
and across populations. Just as there are co-risks 
for nutrition and the environment from current 
non-sustainable diets, there are co-benefits 
to be gained from shifting to sustainable diets 
that moderate consumption, are plant-based, 
substitute whole foods for ultra-processed food 
products, and minimize food waste. Promoting 
sustainable diets is a fundamental public health 
challenge and opportunity for the twenty first 
century.
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Introduction

According to Professor Klaus Bosselmann in the 
Foreword of  Sustainability: A Cultural History, ‘at 
its core, sustainability relates to the basic human 
need to maintain and to nurture the conditions 
on which life depends’ (Grober, 2012). Sustaina-
ble food systems (SFS) take into account the en-
vironmental needs along the entire food system 
chain, from production to consumption. It also 
incorporates social, health and economic con-
cerns. The goal of  SFS is a world where the earth 
can produce enough nutritious, safe, affordable 
food to feed the growing population while pre-
serving the biodiversity and ecological needs of  
the planet.

Food Security and Sustainability

The development of  the concepts of  FS and of  
sustainability have run in parallel over the past 
40 years or so. Food security originally had 
three elements – availability, accessibility and 
utilization. It was only after the food crisis of  
2007–2008 that a fourth component was 
added – that of  stability. This introduced a time 
dimension with the ability to withstand shocks 
to the food system caused by natural or man-
made disasters.

Sustainable development also originally in-
volved three aspects – environment, economic 
and social. It is a systems approach to harness 
capital (natural, produced and social) for the 

3 The Challenges of Sustainable Food 
Systems Where Food Security Meets 

Sustainability – What are Countries Doing?

Meredith Harper, Alon Shepon, Nir Ohad and Elliot M. Berry

Abstract
The evolutionary history of  the concepts of  food security (FS) and sustainability have run in parallel for many 
years. After the food crisis of  2008, stability was added to definition of  FS as a short-term time dimension to ex-
press the ability to withstand shocks to the food system caused by natural or man-made disasters. We have pro-
posed that sustainability be added as a fifth long-term time dimension, thus bringing together FS and sustainabil-
ity. In 2015, the United Nations described the seventeen sustainable development goals. We believe that FS 
involves all the goals to a greater or lesser extent. The challenge ahead is to build and integrate FS on the sustain-
ability agenda and vice versa. The final common pathway for all these efforts is for countries to develop their most 
appropriate sustainable food systems. As a practical exercise towards this aim, we have reviewed what eight dif-
ferent countries (United States, Brazil, France, Greece, Spain, the Netherlands, United Kingdom, and the Scandi-
navian nations) are doing regarding their food systems. We have compared their programmes according to an 
operational template for recommendations for Israel based on eight consensus criteria.
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welfare of  present and future generations and 
incorporates issues such as land and natural re-
source conservation and development as well as 
the wider concerns of  human development, in-
cluding public health, nutrition education and 
standard of  living.

From Pillars to Pathways

We have proposed to change the notion of  the 
four FS dimensions from a portrayal as inde-
pendent pillars of  equal importance to a path-
way of  interacting elements with a time dimen-
sion (see Fig. 3.1). Further, in the pathway 
model we suggest that there is a feedback loop (not 
shown) whereby, if  there is FS at the individual 
level, then human capital is made available for 
maintaining the upstream components of  both 
FS and sustainability. (‘A well-fed nation is a 
healthy nation is a productive and sustainable 
nation’.) Food security and sustainability have 
overlapping and mutual concerns regarding 
sustainable agriculture, biodiversity and renew-
able natural resources. Thus, the two concepts 
of  FS and sustainability come together naturally, 
with the latter being considered as the long-term 
time (fifth) dimension of  the former (Berry et al., 
2015). Together, FS and sustainability will 

promote resilience of  our planet following the 
statement of  Aiken that:

sustainability is not a static notion but a moving 
target which should be understood as a 
challenge to preserve the adaptability and 
resilience of  the natural (biotic and abiotic) 
systems that form the basis of  economic and 
social development.

(Aiking, 2014)

To emphasize the inter-relations between FS 
and sustainability, Fig. 3.2 is an attempt to posi-
tion all the seventeen sustainable development 
goals (SDGs) within the framework of  FS. All SDGs 
have been classified within the framework of  SFS. 
The SDGs have been aligned to the dimension of  
sustainability (Environment) and FS.

 1.  Environmental aspect at regional level (SDGs 
7, 13, 14 and 15).

 2.  Availability aspect at national level (SDGs  
9 and 11).

 3.  Accessibility aspect at household level (SDGs 
1, 4, 5, 8 and 10).

 4.  Utilization aspect at individual level (SDGs  
2, 3 and 6).

Three SDGs (12, 16, 17) are necessary for the 
overall functioning of  the whole sustainable 
food system.

Food secure

Vulnerability

Utilization

Stability

Individual

Household

National

Accessibility

Availability

Nutritional well-being
Lifestyle

Future

Sociocultural
acceptability

Sustainability
Long
term

Economic accessibility

Agro-biodiversity

EnvironmentRegional

Food security SustainabilityLevel

Waste

Loss

Fig. 3.1. The multi-level interactions between food security and sustainability.
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In June 2016, an international conference en-
titled ‘Sustainable Food Systems: Agriculture, Envi-
ronment, and Nutrition’ was convened in Tel Aviv, 
Israel. One of  the outcomes of  this meeting was an 
eight-point call to action to delineate the steps that 
should be taken towards securing a sustainable 
food system for Israel, and as possible guidelines 
for other countries (Shepon et al., 2017). This call 
to action was a consensus statement based on dis-
cussions during and after the conference, involving 
academics, policymakers, representatives from the 
food industry and civil society. We have used this as 
a template to study and compare what different 
countries – United States, Brazil, France, Greece, 
Spain, the Netherlands, United Kingdom and the 
Scandinavian nations – are already doing to pro-
mote food sustainability and security, according to 
the eight-point call described below, which also cov-
ers all the relevant seventeen SDG goals.

Action point 1: Make food systems 
sustainable along the entire food  

chain – from production to consumption, 
protecting resources such as soil, air and 

water in the light of climate change 
challenges – and reduce food losses and 

waste (SDGs 7, 12, 13, 14 and 15)

Of  the countries reviewed, France probably goes 
the furthest to making a national effort towards 

SFS. France has created a Ministry for Sustaina-
ble Development and has added a Charter for the 
Environment to its constitution. France’s Na-
tional Strategy for Sustainable Development 
2010–2013 included several agricultural goals: 
organic agriculture on 20% of  French farmland 
by 2020; public hotels, restaurants and institu-
tions must contain 20% organic products by 
2012; 50% of  French farms to have organic 
certification by 2012; 30% of  farms to have low 
energy dependence by 2013; and reduce pesti-
cide use by 50% by 2018 (Henard, 2012).

Both Brazil and the Scandinavian nations 
include sustainability in their national dietary 
guidelines. Brazil’s dietary guidelines state:

Dietary recommendations need to take into 
account the impact of  the means of  production 
and distribution of  food on social justice and 
environmental integrity. Thus, these Guidelines 
consider the means by which food is produced, 
distributed, and sold, favoring those methods which 
are socially and environmentally sustainable.

(Ministry of  Health of  Brazil, 2014)

The Nordic Nutrition Recommendations devote 
an entire chapter to sustainability (Nordic Coun-
cil of  Ministers, 2012). While this information is 
certainly important, it would be interesting to 
see what percentage of  consumers are familiar 
with their countries’ dietary guidelines and 
what effect they have on consumer choices.
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Fig. 3.2. Sustainable food (secure) systems and sustainable development goals (SDGs). An exercise in 
positioning all 17 SDGs within the framework of sustainable food security.
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The federal governments in both the United 
States and Britain have devoted funds towards 
research in sustainable agriculture. A grant pro-
gramme through the United States Department 
of  Agriculture (USDA) Sustainable Agriculture 
Research and Education (SARE) promotes innova-
tions in sustainable agriculture (USDA, 2017a). 
Also, in the US, the National Institute of  Food 
and Agriculture (NIFA) offers funding to projects 
that address national agriculture priorities, in-
cluding sustainability and FS (USDA, 2017b). In 
Britain, the Department for Environmental, Food 
and Rural Affairs has launched a £4.5 million 
research project to investigate ways to increase 
farm productivity while decreasing negative en-
vironmental effects (Case, 2014).

Food loss and waste is becoming an increas-
ingly relevant topic; however, from reviewing the 
literature, it appears that addressing this prob-
lem is primarily from initiatives of  private organ-
izations rather than governments. Some notable 
organizations devoted to reducing food waste in-
clude From Waste to Taste (Finland), the Real 
Junk Food Project (UK), InStock (Netherlands), 
Espigoladores (Spain), Bouroume (Greece) and 
Leket (Israel).

The US government has set its first nation-
al food waste reduction goal of  50% by the year 
2030 (USDA, 2015). However, it is difficult to 
determine what exactly is being done to meet 
this goal. The city of  Oslo has taken it upon it-
self  to implement a new food waste bag system 
to recycle household food waste (Holmertz, 
2015). A new law in France made big news in 
2015: supermarkets are now forbidden from 
throwing away good food. Instead, the food 
must be donated to food banks and charities 
(Chrisafis, 2016).

Action point 2: Strengthen the current 
agricultural basis, recognize its vital 

importance in providing local food and 
strive to align it towards the best  

practices in sustainable agriculture  
(SDGs 13, 14 and 15)

The first question that must be asked when it 
comes to this point is what is local? Most food 
movements define ‘local’ as food that is grown/
produced within 100 miles of  purchase and 
consumption. According to the United States 

2008 Farm Bill, food can be advertised as local if  
it is transported less than 400 miles from its 
point of  origin (Johnson, 2016). For Israel, this 
would often mean that food produced outside of  
the country would be considered ‘local’.

Regardless of  the definition, the idea of  
eating local foods is becoming more acceptable 
in communities across the globe. People often 
believe that local food is of  higher quality, tastes 
better, may be more environmentally sustaina-
ble and supports the local economy. In the US, 
the USDA Local Food Promotion Program offers 
grants to local and regional agriculture and 
business enterprise development and expan-
sion (USDA, 2017c). In Brazil, a 2009 law re-
quires that 30% of  federal school lunch funds 
goes towards food produced by local family 
farms. In turn, this promotes the local economy, 
rural development and small farmers (Huber, 
2016). Urban, non-commercial farming is also 
becoming increasingly popular. These, again, 
appear to be primarily the work of  local initia-
tives (individual and non-profit organizations) 
rather than government. The largest European 
urban farm is found in the Netherlands. It re-
sides in a seven-storey former telecommunica-
tions building (Stadslandbouw, 2017). Of  course, 
just because food is locally produced does not 
automatically ensure that it is grown sustaina-
bly or is of  good nutritional quality. It will 
be important to promote local food initiatives 
that work within a sustainable food system 
framework.

Action point 3: Protect the fundamental 
human right of all residents to sustainable, 

healthful, nutritious and adequate food.  
A well-fed nation is a healthy nation is a 

sustainable, productive nation. This 
means ensuring food security and 

nutrition for all (‘no-one goes to bed 
hungry’) at present and in the future 

(SDGs 1, 2, 3, 5, 6, 12, 16 and 17)

Of  all of  the countries reviewed for this article, 
only Brazil includes the right to food in its consti-
tution. Brazil’s Zero Hunger Program is often 
lauded as a major success story in terms of  beating 
hunger. The Zero Hunger Program is a national 
programme that provides financial support to 
family farmers and others, ensures free school 
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lunches and even has developed subsidized 
restaurants. Since its inception, malnutrition  
in children under 2 years old decreased from 
12.7% to 3.5%, and there was a 47% drop in in-
fant mortality. Stunting fell from 13.5% to 6.8%. 
Additionally, malnutrition in the poorest parts 
of  the country fell from 17.9% to 6.6% (WFP, 
2010).

Action point 4: Make a nation’s food of 
high nutritional value with a nationwide 

programme for enriching and monitoring 
nutrient values of the food supply  

through a national data base monitor, 
making sure it is safe, free of pathogens 

and environmentally friendly  
(SDGs 9, 10 and 12)

The fourth point in the call to action requires 
‘high nutritional value’ be further defined prior 
to implementation. Each country reviewed here 
already has some sort of  food safety regulatory 
body in place at the national level, such as the 
Hellenic Food Authority in Greece, the Food 
Standards Agency in Britain, and the Food and 
Drug Administration (FDA) and the USDA in the 
US. The European Union has such a regulatory 
organization for European nations. However, 
foods and food additives that may be categorized 
as safe in one country may be considered unsafe 
in another. Additionally, there are conflicting 
policies between nations regarding the regula-
tion of  nutrition supplements. Ensuring that 
food is grown and distributed in an environmen-
tally friendly manner, however, does not appear 
to play a role in governmental food safety agen-
cies. The topic of  genetically modified foods is 
very relevant here (but beyond the scope of  this 
chapter) and highlights the complex interac-
tions between nutrition, economics, science and 
pseudo-science.

Several countries use standardized food for-
tification to promote the health and nutrition of  
their citizens. The United States boasts iodized 
salt, vitamin D in milk, calcium in juice and ce-
reals, and flour enriched with B vitamins and 
iron (De Lourdes et al., 2012). Salt is also io-
dized in Sweden. In the UK, fat spreads (such as 

margarine) are regularly fortified with vitamins 
A and D (Food Standards Agency, 2010). The 
Netherlands fortifies margarine with vitamin D, 
and Finland allows vitamin D fortification of  both 
milk and margarine. Some food companies choose 
to further fortify their foods in the hope of  boosting 
sales; for example, yogurts with fibre or eggs with 
omega-3 fatty acids. Bioavailability of  the added 
nutrients, cost, and preservation of  quality must 
be considered prior to mandating national food 
fortification programmes (Fletcher et al., 2004).

Action point 5: Direct the food  
industry, through legislation, to  

produce healthy, nutritious (minimally 
processed) foods in a sustainable  
manner with less sugars, salt and  

additives that may adversely affect 
health. Production and marketing must be  

honest and transparent. Institute  
legible, intelligible food labelling.  

Restrict the marketing of junk food and 
sweet beverages especially to children 

(SDGs 4 and 9)

In order to promote healthy, nutritious foods  
and restrict junk food, these terms require defi-
nitions as well as those for processed and ultra- 
processed foods. Currently, there are advertising 
laws that affect food in the Scandinavian coun-
tries, the UK and the Netherlands. As of  2007, 
the UK restricts advertising of  ‘junk food’ to chil-
dren (BBC News, 2008). All forms of  food adver-
tising are banned for children under age 13 in 
the Netherlands (Harrison-Dunn, 2015). France 
requires warnings on advertisements for un-
healthy foods. For example, one such warning is: 
‘for your health, avoid eating too much fat, too 
much sugar, too much salt’ (NBC News, 2007). 
Brazil attempted to enact anti-junk food adver-
tising laws; however, they failed due to industry 
opposition (Huber, 2016). Instead, they include 
warnings in their dietary guidelines:

Be wary of  food advertising and marketing. The 
purpose of  advertising is to increase product 
sales, and not to inform or educate people. Be 
critical and teach children to be critical of  all 
forms of  food advertising and marketing. 

(Ministry of  Health of  Brazil, 2014)
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The dietary guidelines go on to encourage citi-
zens to talk to their congressional representatives 
about the need for bills to protect people from 
food advertising exposure. Industry advertising 
is self-regulated in Spain, per a voluntary code 
(Aranceta, 2009). Advertising to children in the 
United States also follows self-regulation of  the 
food industry (FTC, 2006).

Food labels and their contents are a source 
of  debate for the industry, consumers and legis-
lators. The US recently updated food labels to 
include added sugars and serving sizes based 
on amounts that people typically consumed 
rather than recommended serving sizes (FDA, 
2016). The UK makes use of  some front of  
package traffic light labelling; however, this has 
been opposed by other European Union nations 
prior to the UK’s Brexit vote. The opposition 
comes from such concerns that olive oil would 
be given a red label due to its high fat content, 
despite scientific consensus that olive oil is inte-
gral to the Mediterranean diet (which has the 
best evidence base for being healthy and also 
sustainable), and that this labelling may nega-
tively impact sales (Dernini et al., 2016; Robin-
son, 2014). Allergen labelling on packaged 
foods tends to be required throughout the 
countries reviewed for the protection of  indi-
viduals with food allergies.

In the US, legislation enforcing food labelling 
has demonstrated some success with encourag-
ing the food industry to develop healthier products 
rather than face the stigma associated with cer-
tain labels. This has best been demonstrated with 
trans-fat labelling laws, which went into effect in 
2006. This resulted in a significant decrease of  
trans-fats in foods, though a food could still legally 
claim to be ‘trans-fat free’ if  it contained less than 
0.5  g of  trans-fat per serving. Consumption of  
trans-fat among American consumers fell 78% 
from 2003 to 2012. Recently, in 2016, the FDA 
officially declared trans-fat as not GRAS (general-
ly recognized as safe) and food companies now 
have three years to remove trans-fat from their 
products (Christensen, 2015).

Unfortunately, some legislation to restrict 
unhealthy food faces difficulty as junk food and 
soda companies are known to fund health 
groups in the US. Soft drink companies alone 
have been found to fund 96 health groups 

(Sifferlin, 2016). One example of  the effect this 
may have is Save the Children, which previously 
supported a soda tax but stopped its support 
 after receiving $5 million from Coke and Pepsi 
in 2009. The Academy of  Nutrition and Dietet-
ics (AND) is also known to receive funding from 
the soda industry, and they released a statement 
saying it did not support New York legislation 
limiting soda portions. AND was also paid by 
Kraft to use their ‘Kids Eat Right’ seal on their 
‘cheese’ singles in 2015. This resulted in a na-
tional outcry in print media, online and televi-
sion news (Nestle, 2015).

Action point 6: Train nutritionist staff to 
educate the children in our schools  
(from kindergarten onwards) how to  
lead a healthy, sustainable lifestyle  

that includes good nutrition  
(Mediterranean diet pattern, cooking 

skills, eating behaviour, sustainability, 
growing vegetables, fruits and herbs)  

and regular physical activity  
(SDGs 3 and 4)

The Mediterranean diet pattern primarily em-
phasizes plant-based foods such as fruits, vege-
tables and legumes, as well as healthy fats such 
as nuts and olive oil. It has been shown to not 
only have numerous health benefits, but also to 
be favourable in terms of  sustainability (Dernini 
and Berry, 2015). A study in Spain noted that 
following a Mediterranean diet results in a 72% 
decrease in greenhouse gas emissions, 58% 
decrease in land use, 52% reduction in energy 
usage and a 33% decline in water consumption 
(Saez-Alemendros, 2013).

Nutrition education appears to be taught 
primarily by teachers rather than registered 
dietitians. In the US, it is estimated that 50% of  
schools have state or district requirements for 
nutrition education. It is also estimated that 86% 
of  nutrition education materials are provided by 
the food industry (National Center for Educa-
tion Statistics, 1996). Nutrition education in 
Britain is required as part of  core competen-
cies for students (GOV.UK, 2015). Oftentimes, 
nutrition education is provided as part of  
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 biology or health courses, but in Finland, cook-
ing and nutrition are taught in home econom-
ics classes, which are required for both boys 
and girls (Sarlio-Lahteenkorva and Manninen, 
2010).

Action point 7: Promote access of 
healthy, sustainable foods in restaurants,  
work-place cafeterias, vending machines, 

medical facilities (including hospitals), 
sports arenas, public spaces, schools  

and day-care centres. Remove junk food 
chains from hospitals, health clinics and 

educational places like schools and 
academia (SDGs 4, 5, 8, 10 and 11)

In the US, former First Lady Michelle Obama’s 
Let’s Move Initiative focused on promoting 
healthy lifestyles and reducing obesity, particu-
larly in children. The campaign included many 
strategies, such as updating school meal nutri-
tion standards, ensuring that any food or bever-
age marketed to children at school meets certain 
nutrition standards, improve nutritional quality 
of  meals and snacks in childcare, and teamed up 
with Sesame Workshop to market fresh fruit and 
vegetable consumption to children. Let’s Move 
Cities, Towns, and Counties have committed to 
implementing strategies to improve the health 
of  their citizens, and 225 corporations commit-
ted to help make healthy choices an easy choice.

Most nations reviewed have nutrition re-
quirements in place for their school meals. For 
example, in Britain, schools must provide fruits 
and vegetables, chicken or oily fish, high-quality 
meat and cereals. No crisps, chocolates, sweets 
or drinks with added sugar are allowed in school 
meals or vending machines, and fried food is lim-
ited to twice per week (GOV.UK, 2017).

In 2015, the Physician’s Committee for 
Responsible Medicine in the US found that of  
208 hospitals surveyed, 20% had fast food chains. 
A number of  these hospitals had additional 
agreements with fast food chains, such as allow-
ing advertising throughout the hospital or even 
delivery from the fast food establishment to pa-
tients’ rooms (Schumaker, 2015). Meanwhile, 
the British government has proposed banning 
sugar-sweetened beverages from hospital vend-
ing machines and restaurants (Boseley, 2016).

Action point 8: Remember that eating  
is not a list of do’s and don’ts but  
should be a pleasurable and tasty 

experience. Meal times are important 
opportunities for socializing and  

building relationships. Traditional and 
cultural preferences in food choices 

should be respected  
(SDGs 4, 5 and 10)

Brazil’s food guide includes a section on the im-
portance of  enjoying mealtimes and traditional 
cultural foods. Otherwise, this aspect of  the pro-
posed call to action appears largely overlooked 
by governments around the world.

Summary and Conclusions

Summarizing the action points, we find that 
eight SDG goals (1. End Poverty; 2. End Hunger; 
6. Clean Water; 7. Affordable Clean Energy; 8. 
Decent Work and Economic Growth; 11. Sus-
tainable Cities/Communities; 16. Peace, Justice 
and Strong Institutions; and 17. Global Partner-
ships) are represented once; five (3. Health and 
Well-Being; 9. Industry, Innovation, Infrastruc-
ture; 13. Climate Action; 14. Life Below Water; 
and 15. Life on Land) are represented twice; 
three (5. Gender Equality; 10. Reduced Inequal-
ities; and 12. Responsible Consumption and Pro-
duction) are represented three times; and one  
(4. Quality Education) is represented four times. 
From Fig. 3.2 the representation of  SDGs in 
the action points for food security is Environ-
ment (7); Availability (3); Accessibility (12) and 
 Utilization (4).

This exercise may give some insights as to 
the prioritization, relevance and inter-relations 
between SDGs and FS and SFS.

Many of  the countries surveyed above are 
aware of  the challenges (sometimes competing) 
of  ensuring FS and sustainability. Public and 
political pressure will be essential to ensure the 
sustainability of  initiatives to promote action by 
the food industry and encourage public aware-
ness, especially in reducing food waste.

From all of  the above, we would like to 
highlight the following actions that countries 
might take to strengthen the ties between FS and 
sustainability:
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 1. Sustainable food systems should be on the 
agenda of  any government plans involving food 
consumption and production.
 2. Work with industry to reduce sugar, sodium 
and fat in processed foods; increase fortification.
 3. Ban ‘junk food’ adverts for kids or require 
them to feature health messages/warnings, 
following the legislation set by France.
 4. Grants/tax incentives for sustainable agri-
culture practices.
 5. Make it illegal for supermarkets to waste food 
as in France.
 6. Work with registered dietitians/nutritionists 
to develop mandatory nutrition and lifestyle 
(activity) curricula for schools.
 7. Make food more affordable – subsidize 
healthy foods.
 8. Pair local farms with schools, and so on, to 
increase healthy food in schools while helping 
local farmers economically – require a certain 
percentage of  foods come from local farmers.
 9. Develop and implement easily legible food la-
bels for nutrition, environmental sustainability.
 10. Encourage the socio-cultural aspects of  
experiencing different cuisines.

Challenges for the future

Achieving SFS is an enormous global challenge, 
and the era of  climate change and its potential  
to increase food insecurity is a tremendous 

 challenge. Apart from Brazil, this review has 
covered only industrialized countries from the 
United States and Europe, and thus is not rep-
resentative of  the world picture. However, by 
 reviewing what these countries have accom-
plished, other countries should be able to move 
forward with their own action plans. Sustaina-
ble food systems result in long-term benefits for 
the planet, people, and the economy. We must 
continue to organize, promote, and implement 
strategies for such sustainability.

The real test is political rather than nutri-
tional, since the benefits of  sustainability are 
long-term and of  little immediate electoral ad-
vantage. The concept also needs to be made 
more concrete and person-centred in order to be 
more acceptable and understandable. As Isatou 
Jallow has stated: ‘Political will plus people’s will 
equal sustainable will’ (Jallow, personal commu-
nication). The task ahead is to build and inte-
grate FS on the sustainability agenda and vice 
versa. The final common pathway for all these 
efforts is towards SFS and nutrition. Not all food 
secure diets are sustainable, but all sustainable 
diets are food secure.
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Introduction

Promoting good nutrition, health and sustaina-
ble food systems in the context of  population 
growth, dietary transition and a changing cli-
mate is a central challenge of  our time. While 
climate change has an impact on our food 
systems and diets, our food systems and dietary 
patterns also affect climate change (UNSCN, 
2017a). Food production and consumption are 

responsible for 19–29% of  the human-induced 
greenhouse gas (GHG) emissions, 60% of  the 
terrestrial biodiversity loss and 70% of  freshwa-
ter use. Animal-based foods are the main culprit 
(Steinfeld et  al., 2006; Vermeulen et  al., 2012; 
Tubiello et al., 2014; CBD, 2015), with livestock 
accounting for an estimated 14.5% of  GHG emis-
sions (FAO, 2013a). By 2050, GHG emissions 
from food and agriculture could rise by as much 
as 80% due to the increased consumption of  
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and Healthy Diets
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Abstract
Promoting good nutrition, health and sustainable food systems in the context of  population growth, dietary tran-
sition and a changing climate is a central challenge of  our time. While climate change has an impact on our food 
systems and diets, our food systems and dietary patterns also affect climate change. This chapter presents an 
analysis of  the interconnections of  sustainable dietary patterns, health and nutrition in a context of  cli-
mate-change mitigation. It outlines the global frameworks and agreements on climate change, food and nutri-
tion, exploring the many, complex ways in which diet affects climate change, and vice versa. It looks at diets that 
boost health and are environmentally sustainable, as well as the measures needed to steer food production and 
consumption in that direction. The chapter identifies policies based on co-benefits to health and climate of  dietary 
change and opportunities for joint action on nutrition, health, and climate policy. There are co-benefits of  meas-
ures that reduce climate-altering emissions and, at the same time, improve health by shifting away from the 
overconsumption of  meat from ruminant sources in high-meat-consuming societies. A general transition to 
more plant-based diets could lead to lower climate-altering emissions and likely reductions in diet-related 
non-communicable diseases. In this context, it is critical to promote demand-side climate mitigation options for 
the agriculture and food sector, such as changes in dietary patterns towards less emissions-intensive, healthier, 
more plant-based diets. From the health perspective, transitioning towards more plant-based diets in line with 
World Health Organization and other international dietary guidelines could decrease global mortality, shrink the 
global food gap and substantially reduce diet-related climate-altering emissions. The chapter concludes with rec-
ommendations to integrate food consumption and nutrition considerations into climate adaptation and mitiga-
tion planning and financing, emphasizing the importance of  concerted and coherent policymaking to develop 
sustainable food systems and diets, while safeguarding the planet.

© CAB International 2019. For the personal use of Sandro Dernini.



 Climate Change and Sustainable and Healthy Diets 33

 animal products (Popp et  al., 2010; Hedenus 
et  al., 2014; Springmann et  al., 2016; Tilman 
and Clark, 2014). Indeed, food-related GHG emis-
sions could account for half  of  all emissions al-
lowed for keeping the global rise in temperature 
to less than 2°C by the middle of  the century and 
could exceed total permissible levels by 2070 
(Hedenus et al., 2014; Springmann et al., 2016).

Diets, meanwhile, have deteriorated glob-
ally (GLOPAN, 2016), leading to an increase in 
non-communicable diseases (NDCs), particularly 
type II diabetes, coronary heart disease and some 
cancers (Lim et  al., 2010; Tilman and Clarke, 
2014; Sabate and Soret, 2014).

Economic development, globalization, ur-
banization and lifestyle changes have caused ma-
jor shifts towards poor diet, excessive caloric in-
take and low levels of  exercise. The result has been 
a rapid rise in obesity and non-communicable diseas-
es. The alarming pace of  climate and environ-
mental change and its effects on food systems, nu-
trition and health require a major rethink of  how 
food is produced and consumed (UNSCN, 2017a).

This chapter presents a descriptive analysis 
of  the interconnections of  sustainable food sys-
tems, dietary patterns, health and nutrition, and 
climate-change mitigation. The chapter presents 
a framework for integrated policy development 
based on co-benefits to health and climate miti-
gation of  dietary change and identifies policy 
opportunities for joint action on nutrition, health 
and climate change by promoting sustainable 
and healthy food systems and diets. It outlines 
the global frameworks and agreements on cli-
mate change, food and nutrition. It looks at diets 
that boost health and are environmentally sus-
tainable, as well as the measures needed to steer 
food production and consumption in that direc-
tion, emphasizing the importance of  concerted 
and coherent policymaking to develop sustaina-
ble food systems and diets, while safeguarding 
the planet (UNSCN, 2017a).

Climate Policy Framework

The United Nations Framework Convention on 
Climate Change (UNFCCC) is the primary inter-
national, intergovernmental forum for negotiat-
ing the global response to climate change and 
provides a series of  technical and financial sup-
port mechanisms to build national capacity for a 

more comprehensive and systematic response to 
climate change. Despite the opportunities for in-
tegrating health, nutrition and diets into the 
UNFCCC work (Tirado et al., 2013; IPCC, 2014; 
WHO, 2014), there remains vast potential to ex-
pand the work to address nutrition-related issues 
in climate adaptation and mitigation measures. 
The Paris Climate Agreement, adopted in 2015, 
ushered in a new era in the global response to 
climate change. The Agreement aims to keep the 
global temperature rise this century well below 
2°C above pre-industrial levels and to pursue ef-
forts to limit the increase even further, to 1.5°C. 
The agreement states that the right to health 
will be central to national climate action and 
recognizes the social, economic and environ-
mental value of  voluntary mitigation actions 
and their co-benefits for adaptation, health and 
sustainable development. In this context, the 
promotion of  sustainable food systems and 
healthy dietary patterns is critical to reducing 
emissions and meeting climate mitigation, nu-
trition and health goals (WHO, 2016). The Paris 
Agreement is the first international climate 
change agreement to prioritize food security. In 
2016, parties to the UNFCCC ratified the re-
quest for further health-related work under the 
Nairobi Work Programme (NWP) on the effects 
of  and vulnerability and adaptation to climate 
change, including malnutrition, presenting a 
further opportunity to promote nutrition and 
healthy diets.

At the core of  the Paris Agreement are the 
Nationally Determined Contributions (NDCs). 
The NDCs lay out national plans to reduce GHG 
emissions and improve countries’ resilience to 
climate change. The development of  guidance on 
and the periodic revision of  NDCs offers an op-
portunity for the health and nutrition communi-
ties to work on strengthening the commitments 
made in the NDCs, with an eye to integrating 
food security, nutrition and the promotion of  
sustainable and healthy dietary patterns into cli-
mate change action plans, both from an adapta-
tion and a mitigation point of  view.

Under the UNFCCC, countries have also 
been developing cross-sectoral National Adap-
tation Programmes of  Action (NAPAs) and, more 
recently, National Adaptation Plans (NAPs), 
which give countries a process by which to identi-
fy priority actions in response to their urgent need 
to adapt to climate change. These NAPAs and 
NAPs usually identify health, agriculture and 
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food security as priority sectors, but frequently do 
not consider the nutritional aspects. Similarly, 
the Nationally Appropriate Mitigation Actions 
(NAMAs) to date have not explored demand-side 
mitigation options, such as changes in dietary 
patterns with a view to less GHG-intensive diets, 
or other changes in lifestyle, such as active trans-
portation (UNFCCC, 2015). The link between cli-
mate change and diet has not received adequate 
attention from the international community.

Interdependence of Climate  
Change, Food Systems, Diets,  

Nutrition and Health

Conceptual framework of the  
nexus between climate change,  

food systems and diet

Food systems and dietary patterns are key deter-
minants of  nutrition and health. At the same 
time, they play a significant role in environmen-
tal degradation and climate change. The global 
food system, spanning food production, con-
sumption and waste, accounts for a substantial 
portion of  the GHG emissions that are leading to 
climate and environmental change. Simultane-
ously, climate change is influencing the food sys-
tem, food and bioenergy production, the food 
environment and socioeconomic conditions and 
affecting dietary quality and malnutrition. The 
dynamics between climate change, health and 
nutrition are diverse and complex. Climate 
change influences the key determinants of  mal-
nutrition, for example, food access, maternal 
and child care, access to health services, and en-
vironmental health. These determinants of  mal-
nutrition are shaped, in turn, by other socioeco-
nomic factors that are also affected by climate 
change. These include income, wealth, education, 
social safety nets, food aid, institutional inequi-
ties, trade, economic, infrastructure, resources, 
political structures and the full realization of  hu-
man rights (UNSCN, 2017a).

Climate-related extreme weather events 
can have a negative impact on diets, too. Under-
nutrition, meanwhile, weakens the resilience to 
climatic shocks and the coping strategies of  vul-
nerable populations, reducing their capacity to 
resist and adapt to the consequences of  climate 
change. The destitute and marginalized are even 
more affected and therefore the priority should 

be given explicitly and systematically to those so-
cial groups (UNSCN, 2017a).

A combination of  climate adaptation and 
mitigation measures and disaster risk reduction 
and management could lessen the threats to nu-
trition from climate change. Climate change ad-
aptation is key to managing the impact of  climate 
change on the food system, food environment, 
health and nutrition. Early intervention is im-
portant, as options for successful adaptation 
diminish and the associated costs increase as cli-
mate change intensifies. Mitigation strategies to 
reduce food-related GHG emissions from the ag-
ricultural sectors and food system – such as 
sustainable food production, healthy dietary pat-
terns and reducing food waste and loss – have 
co-benefits on climate, nutrition, human health 
and the environment (UNSCN, 2017a).

Global food demand and dietary patterns: 
impacts on climate change and health

Global diets are the tie that binds environmental 
sustainability and human health. Foods differ 
substantially, though, when it comes to the 
quantity of  land, water and energy needed per 
unit of  energy and protein consumed, as well as 
the amount of  GHG generated (UNSCN, 2017a).

A 70% increase in total food demand is 
expected between 2005–2007 and 2050 (FAO, 
2013b). At the same time, dietary patterns are 
shifting, with more food of  animal origin, includ-
ing fish, being consumed (FAO, 2013b). Ac-
cording to the World Resources Institute (WRI) 
report ‘Shifting Diets for a Sustainable Food Fu-
ture: Creating a Sustainable Food Future’, global 
demand for beef  is likely to increase by 95%, and 
for animal-based foods generally by 80%, be-
tween 2006 and 2050. The growth is likely to be 
concentrated in urban areas of  emerging econo-
mies, particularly China and India (WRI, 2016).

The growing global meat consumption is 
expected to boost food-related GHG emissions 
from 30% to 80% by 2050. Higher demand for 
meat products may also have profound, long-term 
effects on the availability and pricing of  certain 
basic food commodities and on access to nutri-
tionally diverse food sources (Friel et al., 2009).

Predictive studies show that if  global diets 
change in an income-dependent way (i.e. tend to 
contain more animal protein), global average 
per capita dietary GHG emissions from crop 
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and livestock production could increase 32% 
between 2009 and 2050 (Tilman and Clarke, 
2014). It is estimated that alternative balanced 
or healthier diets, such as Mediterranean, pes-
catarian or vegetarian, could reduce emissions 
from food production to below those of  the pro-
jected 2050 income-dependent diet, with poten-
tial per capita reductions of  30%, 45% and 55%, 
respectively (Tilman and Clarke, 2014). These 
studies underline the need to move towards 
more sustainable and healthy food-consumption 
patterns in the coming decades (UNSCN, 2017a).

Red meat consumption has declined every-
where in recent years, except East Asia, where it 
has risen by nearly 40% (GLOPAN, 2016), sug-
gesting that it is possible to reduce meat con-
sumption if  the appropriate drivers are in place. 
This may reflect a shift in dietary pattern as coun-
tries become wealthier and prefer ‘healthier com-
ponents’ found in higher-quality diets. This could 
also reflect a substitution of  red meat for other 
types of  fresh meats, however, more in-depth 
analysis is required. Cutting the level of  ani-
mal-sourced foods in the diets of  high meat-con-
suming countries, for example, needs to become a 
key element of  climate mitigation strategies 
(Hedenus et al., 2014; Ripple et al., 2014).1

Sustainable and Healthy Diets

Ensuring that the planet’s 9 billion people will 
have access to a nutritious and healthy diet, pro-
duced in a sustainable manner, by 2050 is an im-
mense global challenge. The Intergovernmental 
Panel on Climate Change (IPCC)2 Fifth Assess-
ment Report (AR5) highlighted the opportunities 
to achieve co-benefits from actions that reduce 
emissions and also improve health in high meat- 
consuming countries, by shifting consumption 
away from animal products, especially from ru-
minant sources, towards less emission-intensive  
diets (Smith et al., 2014). In very-low-income set-
tings, however, better access to animal protein 
can be essential to improving nutrition for groups 
lacking diverse food sources (UNSCN, 2017a).

Sustainable diets have been defined as those 
‘with low environmental impacts which contrib-
ute to food and nutrition security and to healthy 
life for present and future generations’. These 
diets are protective and respectful of  biodiversity 
and ecosystems, culturally acceptable, accessible, 
economically fair and affordable, nutritionally 

adequate, and safe and healthy, while optimizing 
natural and human resources (Burlingame and 
Dernini, 2012). The more diverse the system, the 
higher its resilience in the face of  climate change 
and other stressors (UNSCN, 2017a).

Co-benefits of sustainable  
and healthy diets

Diets can improve public health and nutritional 
outcomes, while also helping to reduce GHG 
emissions (Friel, 2009; HLPE, 2012; Tilman and 
Clark, 2014; Green et  al., 2015; Springmann 
et al., 2016; Milner et al., 2017; UNSCN, 2017a). 
A transition to more nutritious and diverse di-
ets (with fewer processed foods and more fruit 
and vegetables) is frequently projected to result 
in reduced GHG emissions, as well as likely re-
ductions in non-communicable diseases (Green 
et al., 2015; Milner et al., 2015). For example, 
if  the average adult diet in the UK conformed to 
WHO recommendations, its associated GHG 
emissions would be reduced by 17% (Green et al., 
2015). Further emission cuts of  around 40% 
could be achieved by making realistic modifica-
tions to diets so that they contained fewer animal 
products and processed snacks, and more fruit, 
vegetables and cereals (Green et al., 2015). In In-
dia dietary changes in line with nutritional 
guidelines (lower amounts of  wheat, dairy, and 
poultry, and increased amounts of  legumes) 
could help to address projected reductions in 
the availability of  freshwater for irrigation in 
2050 and, simultaneously reduce diet-related 
greenhouse gas emissions and improve diet- 
related health outcomes (Milner et al., 2017).

Globally, it is estimated that transitioning to 
more plant-based diets, in line with WHO rec-
ommendations on healthy eating (WHO, 2015) 
and guidelines on human energy requirements 
(WHO, 2004) and recommendations by the 
World Cancer Research Fund (WCRF/AICR, 
2007), could reduce global mortality by 6–10% 
and food-related greenhouse gas emissions by 
29–70% compared with a reference scenario for 
2050 (Springmann et  al., 2016). Yet, less than 
half  of  all regions meet, or are projected to meet, 
dietary recommendations for the consumption of  
fruit, vegetables and red meat, while also exceed-
ing the optimal total energy intake (UNSCN, 
2017a), therefore significant changes in the glob-
al food system would be necessary for regional 
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diets to match these global healthy dietary pat-
terns (Springmann et al., 2016).

Comparisons of  omnivorous diets to more 
sustainable alternatives, such as Mediterranean, 
pescatarian and vegetarian diets, have shown 
the latter to reduce emissions from food produc-
tion and decrease disease risk globally. The inci-
dence rates of  type II diabetes were reduced by 
16–41% and of  cancer by 7–13%, while relative 
mortality rates from coronary heart disease were 
20–26% lower and overall mortality rates for 
all causes combined were cut by 0–18% (Tilman 
and Clark, 2014).

However, diets can have a low environmen-
tal impact and still be harmful to human health 
(UNSCN, 2017a). Ultra-processed items high in 
sugars, fats or salt can have lower GHG emis-
sions, but be less healthy than the carbohy-
drate-rich staple foods they displace. Similarly, 
while there are synergies between healthy diets 
and reduced emissions, cardio-protective diets 
are not always environmentally sustainable. For 
example, the consumption of  nuts and fish has 
been associated with a reduction in the risk of  
cardiovascular disease (Zhao et  al., 2015; Mo-
zaffarian et al., 2012). However, there appear to 
be trade-offs between the health benefits and 
environmental impact of  increasing fish3 and 
nut consumption, which tend to have large 
ecological and water footprints, respectively 
(Downs and Fanzo, 2015). We, therefore, need 
to look at the entire food system, especially food 
production, to ensure diversity increases across 
the board. This requires research and dedicated 
resources. In addition, consumers need to choose 
from the most sustainable alternatives (e.g. eating 
nuts with a lower water footprint, sustainably 
caught fish or underutilized species). Educational 
initiatives to increase consumer knowledge and 
informed decision making, as well as incentives 
to make these foods more affordable (Downs and 
Fanzo, 2015) and accessible will help (UNSCN, 
2017a).

Shifting dietary patterns towards  
sustainable and healthy diets

Strategies, policies and measures to make diets 
healthier and sustainable include economic in-
terventions, changes to the governance of  pro-
duction or consumption, as well as changes to 

the context, defaults and norms of  production or 
consumption. In more detail this could be taxa-
tion of  unhealthy food or subsidizing providing 
economic incentives for the consumption of  
healthier food options, promoting collaboration 
and shared agreements, and sustainability in di-
etary guidelines, public education campaigns, 
educational programmes in schools, and label-
ling, among others (UK Foresight, 2011; Garnett 
et  al., 2015). An example of  this is the recent 
commitment on taxation and labelling made by 
the Government of  Brazil to the Nutrition Decade 
(UNSCN, 2017a, 2017b).

On the production front, eliminating agri-
cultural subsidies for commodities that adversely 
affect human health and encourage the local 
production of  fruit and vegetables have the po-
tential to make healthy foods more accessible to 
lower-income communities, as well as support 
environmental goals (UK Foresight, 2011; Jaco-
by et al., 2014; UNSCN, 2017a). The promotion 
of  healthy diets based on the local, seasonal pro-
duction of  agro-ecological foods, along with the 
promotion of  short marketing circuits, have 
been proposed as opportunities to increase add-
ed value and forge closer ties between farmers, 
consumers and the land (Jacoby et  al., 2014). 
The development of  local food chains, especially 
for healthy, fresh and perishable products, could 
facilitate the commercialization of  less standard-
ized products and reduce food waste from trans-
port and consumption (HLPE, 2014).

On the consumer side, taxing food-related 
emissions and creating economic incentives 
could make diets more sustainable and healthier 
(Springmann et al., 2017). A GHG emissions tax 
on foods (corresponding to their emissions in-
tensities), if  properly designed, could be a power-
ful health-promoting climate policy affecting 
health improvements worldwide. Sparing food 
groups known to be beneficial for health – such 
as fruits and vegetables – from taxation, selec-
tively compensating for income losses associated 
with tax-related price increases, and using a 
portion of  tax revenues for health promotion are 
potential policy options that could help avert 
most of  the negative health impacts experienced 
by vulnerable groups, while still promoting chang-
es towards diets that are more environmentally 
sustainable (Springmann et al., 2017). Only gov-
ernments have the necessary resources and le-
gitimacy to establish a global regulatory and fiscal 
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framework that puts diets on a more sustainable 
and plant-based track (Wellesley et al., 2015).

Positive changes in the variety and quality 
of  diets can be brought about by innovative edu-
cation campaigns that target young consumers, 
in particular, as well as economic incentives that 
align the marketing practices of  retailers and 
processors with public health and climate goals 
(Foresight, 2011). Public-sector incentives for food 
service companies, retailers and distributors are 
another potential way of  promoting sustainable 
healthy eating patterns. Such incentives can en-
courage the development of  healthier foods and 
food labelling (for nutritional content, carbon and 
water footprints, etc.) in a way that helps con-
sumers achieve nutritional requirements while 
meeting environmental goals (UNSCN, 2017a).

Food-based dietary guidelines are a key 
means of  encouraging healthy, sustainable and 
climate-friendly diets. To date, only a few coun-
tries (notably Brazil, Germany, Qatar and Swe-
den) have included sustainability criteria in their 
national dietary guidelines (FAO and FCRN, 
2016). Broadly, the advice issued by these coun-
tries focuses on reducing meat consumption, 
choosing seafood from non-threatened stocks, 
eating more plants and plant-based products, re-
ducing energy intake and reducing food waste. 
Sweden and its Nordic neighbours have empha-
sized the environmental impact of  diet in their 
sustainability criteria. Brazil’s guidelines also ad-
dress the social and economic aspects of  sustain-
ability and urge people to avoid ultra-processed 
foods that damage traditional food cultures and 
health (UNSCN, 2017a). It is important to note 
that most of  the advances in addressing the is-
sue of  environmental sustainability in dietary 
guidelines to date have been made in developed 
countries. This suggests that investment in inter-
disciplinary research and action to address the 
broader social and economic dimensions of  sus-
tainable diets is needed, especially in developing 
countries (FAO and FCRN, 2016).

Research and investment needs

The complexity of  the determinants of  sustainable 
diets, such as agriculture, health, socio-cultural, 
environmental and socioeconomic factors, fre-
quently makes it challenging for policymakers to 

understand the benefits of  such diets (Johnston 
et al., 2014). In addition, there are technical and 
political challenges to developing effective met-
rics for sustainable diets, particularly in develop-
ing countries (UNSCN, 2017a).

Investment in research is essential to obtain 
the data and evidence needed to develop sustaina-
ble and healthy diets in different socioeconomic 
and cultural environments and to measure their 
contribution to health and climate goals. The sus-
tainability of  and trade-offs involved in diverse 
production approaches also need to be considered, 
in order to make sure that needs and the rights of  
the most marginalized people are prioritized while 
these choices are made. Assessing and monitoring 
sustainability and health outcomes requires a 
reliable global database of  food-consumption 
patterns (national and regional), national health 
profiles, food composition, and a life-cycle analysis 
of  global food supply, in particular, by geo-climatic 
region (Johnston et al., 2014).

Metrics and indicators must be developed to 
assess the impact of  the various determinants  
on the sustainability of  a diet and the trade-offs 
 associated with recommendations aimed at mak-
ing dietary patterns more sustainable (Johnston 
et al., 2014). This is crucial to providing data and 
evidence of  the co-benefits to climate and health 
of  sustainable and healthy diets to scientific bod-
ies, such as the IPCC and the UNFCCC Subsidi-
ary Body for Scientific and Technological Advice 
(SBSTA), and thus making the argument for it to 
be recognized as a priority for climate financing 
(UNSCN, 2017a).

Integrated and coherent policies

Policies on, but not limited to, agriculture, 
health, food and nutrition, dietary guidance, en-
vironment, water, food waste and bioenergy 
production, trade, transportation and econom-
ics need to be integrated via a multi-stakeholder 
process to promote sustainable and healthy food 
systems. This will spark numerous challenges, 
as will bringing about behavioural change, but 
we should draw on both the positive and negative 
experiences of  trying to bring about behavioural 
change in other aspects of  health promotion 
(e.g. focusing on children in terms of  protect-
ing them and as advocates for positive change) 
(UNSCN, 2017a).
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Strategies for accelerating a shift towards 
less GHG emission-intensive, healthier diets 
should evolve from the socioeconomic and cul-
tural context and conditions of  the food system 
in question, and embrace government, consum-
ers and producers. Government and policymak-
ers are crucial to creating the regulatory frame-
work and institutional capacity for shifting to 
healthier, more sustainable dietary patterns 
(Wellesley et al., 2015). These initiatives need to 
be framed within the context of  the climate 
change and SDG agendas (UNSCN, 2017a).

Conclusions

Developing a global food system to deliver 
healthy diets for a growing population, while 
reducing the environmental impact and climate 
change, is one of  the greatest global challenges 
of  our time (UNSCN, 2017a).

• Sustainable and healthy diets can bring co- 
benefits to the environment and to people’s 
well-being and nutritional status. Dietary and 
nutritional considerations should be inte-
grated into the climate-change agenda. The 
IPCC has highlighted the co-benefits of  
measures that reduce climate-altering 
emissions and, at the same time, improve 
health, for example, a shift away from the 
overconsumption of  meat from ruminant 
sources in high-meat-consuming societies. 
A general transition to more plant-based 
diets could lead to lower GHG emissions 
and likely reductions in diet-related non- 
communicable diseases. In this context, it is 
critical to promote demand-side climate 
mitigation options for the agriculture and 
food sector, such as changes in dietary pat-
terns towards less GHG-intensive, healthier, 
more plant-based diets containing more 
fruit, vegetables, whole grains and pulses 
(UNSCN, 2017a).

• Adopting food-based dietary guidelines that 
include sustainability criteria is crucial. Food- 
based dietary guidelines that include sus-
tainability criteria are key to changing 
dietary patterns towards more sustainable, 
healthier diets. Transitioning towards more 
plant-based diets in line with WHO and 
other international dietary guidelines could 

decrease global mortality, shrink the global 
food gap and substantially reduce diet- related 
GHG emissions. The inclusion of  sustaina-
bility criteria in food-based dietary guide-
lines requires a methodology for developing 
context-specific, healthy and sustainable 
national dietary guidelines (UNSCN, 2017a).

• The world needs to engage in climate actions 
that support nutrition. The nutrition com-
munity should engage in multi-sectoral 
decision-making processes that support 
 nutrition-sensitive climate adaptation, miti-
gation, disaster risk reduction and sustainable 
development initiatives that promote sus-
tainable and healthy food systems and diets. 
Nutrition should be considered in national 
climate-action processes under the UNFCCC, 
such as NAPs, NDCs and NAMAs. The  
nutrition community should contribute to 
IPCC assessments and to the work on adap-
tation and health (including malnutrition) 
carried out via the NWP on the impact of  
and vulnerability and adaptation to climate 
change. Stakeholders involved in UNFCCC 
work on agriculture and food security 
should draw on support from the UNSCN 
and related international institutions, such 
as the Committee on World Food Security, 
to integrate the right to food and other hu-
man rights as guiding principles for climate 
action (UNSCN, 2017a).

• Promoting sustainable and healthy diets and 
nutrition should be recognized as a priority for 
climate financing. The transition towards low- 
emission, sustainable and healthy food sys-
tems and diets should be a priority for climate 
funding and should be carried out by adopt-
ing a human rights-based approach. The 
most vulnerable countries should receive 
help to develop strategies that facilitate ac-
cess to climate-change finance to enhance 
nutrition and ensure sustainable and healthy 
food systems and diets (UNSCN, 2017a).

• Investment and research are needed to bolster 
knowledge on sustainable and healthy diets and 
to spawn effective measures for shifting dietary 
patterns. Investment in multidisciplinary re-
search is needed to glean the evidence nec-
essary to affect a shift towards sustainable 
and healthy diets in different socioeconomic 
and cultural environments, particularly in 
low-income countries. To make sustainable 

© CAB International 2019. For the personal use of Sandro Dernini.



 Climate Change and Sustainable and Healthy Diets 39

diets a priority when it comes to climate 
funding, research efforts should support 
the development of  metrics and indicators 
of  the co-benefits to climate and health of  
sustainable and healthy diets for scientific 
bodies, such as the IPCC and the UNFCCC’s 
SBSTA (UNSCN, 2017a).

• The sustainable development goals provide cru-
cial frameworks for joint action to nourish the 
world sustainably. The delivery of  the 2030 
Agenda requires a reshaping of  the global 
food system into one that is efficient, inclu-
sive, climate-smart, sustainable, nutrition- 
and health-driven (IFPRI, 2016). Trans-
formed food systems should leave no one 
behind. Starting from a human rights-
based approach, and investing in longer 
term support to allow for the necessary 
transition to a more equitable food and 

nutrition security system, will help. Gov-
ernments, business and civil society must 
collaborate across sectors to implement in-
ternational targets that support a transi-
tion to more sustainable and healthy food 
systems and diets as part of  SDG implemen-
tation. Further recognition and enforcement 
of  rights-based principles of  sustainability 
in promoting healthy diets is needed, be-
cause human rights should be the basis 
from which to decide the trade-offs between 
environment, health, economy and other 
sectors. Integrated policies implemented 
through collaborative action to reduce cli-
mate change and its consequences, while 
underwriting better outcomes in nutrition 
and health, are critical to the implementa-
tion of  the SDGs and the 2030 Agenda 
(UNSCN, 2017a).

Notes

1 It is important to highlight, however, that in regions affected by severe undernutrition, where people often 
rely on few staple crops and poor-quality diets, higher meat intake could be nutritionally beneficial.
2 The Intergovernmental Panel on Climate Change (IPCC) is the international body for assessing the 
science related to climate change.
3 Although fish does not have a significant carbon footprint, the ecological footprint associated with unsus-
tainable fishing practices is relatively high (e.g. overfishing, the use of trawlers, etc.).
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Abstract
Today’s food and farming systems have succeeded in supplying large volumes of  foods to global markets but are 
generating negative outcomes on multiple fronts: wide-spread degradation of  land, water and ecosystems; high 
greenhouse gas emissions; biodiversity losses; persistent hunger and micronutrient deficiencies, and the rapid 
rise of  obesity and diet-related diseases; and livelihood stresses for farmers around the world. These problems are 
tied to the industrial model of  agriculture that is increasingly dominant around the world. The uniformity at the 
heart of  these systems leads systematically to negative outcomes and vulnerabilities, and particularly the use of  
an increasingly narrow pool of  animal breeds and plant varieties. The ‘Green Revolution’ of  the post-war period 
left a dual legacy: huge advances in the productivity of  staple crops, and the concurrent marginalization of  whole 
swathes of  foods, crop varieties – and the communities depending on them. The low-diversity industrial model is 
locked in place by a series of  vicious cycles. Highly compartmentalized approaches to research, education and 
policymaking allow one-dimensional productivity-focused solutions to prevail, and obscure the links between 
healthy ecosystems, a healthy planet and healthy people. Meanwhile, the way food systems are currently struc-
tured allows value to accrue to a limited number of  actors, reinforcing their economic and political power, and 
thus their ability to influence the governance of  food systems. To break these cycles, a fundamentally different 
model of  agriculture is required, based on diversifying farms and farming landscapes, replacing chemical inputs, 
optimizing biodiversity and stimulating interactions between different species, as part of  holistic strategies to 
build long-term fertility (i.e. ‘diversified agroecological systems’). There is growing evidence that these systems 
keep carbon in the ground, support biodiversity, rebuild soil fertility and sustain yields over time, providing a basis 
for secure farm livelihoods and diverse healthy diets.

5 Biodiversity Loss: We Need to Move 
from Uniformity to Diversity

Emile A. Frison and Nick Jacobs

We Need a Systemic Approach

The food systems we inherit in the 21st century 
have allowed major inroads to be made against 
hunger through huge advances in productivity. 
However, they also represent some of  the great-
est threats to our continued health and prosper-
ity. Indeed, the outcomes of  these food systems 
are poor on many counts, and in many countries 
and regions of  the world. The very foundations 

on which these systems were built are becoming 
increasingly fragile.

Despite decreases in the percentage of  the 
global population going hungry over recent dec-
ades, 795 million people still suffered from hunger 
in 2015 (FAO et al., 2015). Expanding the lens to 
take in those who are malnourished, the failures 
are far starker. In addition to acute hunger, two 
billion are afflicted by the ‘hidden hunger’ of  mi-
cronutrient deficiencies (Bioversity International, 
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2014), and over 1.9 billion are obese or overweight 
(WHO, 2015). Indeed, one of  the greatest para-
doxes of  our time is the coexistence of  the differ-
ent faces of  malnutrition within the same region 
or even the same household (Graziano da Silva, 
2014). Non-communicable diseases (NCDs) as-
sociated with imbalanced diets have increased so 
rapidly as to have overtaken infectious diseases 
as the number one cause of  global mortality 
(WHO, 2012; Murray et al., 2015). In addition, 
while food-borne illnesses persist in a variety of  
settings, food scares affecting large numbers of  
people are emerging in increasingly globalized 
food markets, threatening to unravel the histori-
cal progress on food safety.

The environmental outlook is equally trou-
bling. Today, food systems contribute between 19% 
and 29% of  global anthropogenic greenhouse 
gas (GHG) emissions (Vermeulen et al., 2012). 
Upstream of  agriculture, major contributions 
are made by the fossil fuel-intensive production 
of  chemical fertilizer and pesticides (Gilbert, 
2012). Downstream, emissions arise from food 
processing and retail sectors that rely increas-
ingly on abundant synthetic packaging and 
soaring ‘food miles’ in order to deliver the highly 
processed and unseasonal products to which con-
sumers have become accustomed (Schnell, 2013). 
Meanwhile, 70% of  all water withdrawn from 
aquifers, streams and lakes is used for agricul-
ture – often at unsustainable rates (FAO, 2013). 
The agricultural sector is responsible for nitrate, 
phosphorus, pesticide, soil sediment and patho-
gen pollution in soil and water (Parris, 2011). 
Furthermore, agricultural systems have contrib-
uted significantly to land degradation as well as 
to the destruction of  natural habitats and losses 
of  wild biodiversity around the world (Scherr 
and McNeely, 2012).

Food systems are also failing food producers 
themselves. Many small farmers, especially 
women, struggle to emerge above subsistence 
level, often lacking access to credit, technical 
support and markets – or facing the uncertain-
ties of  volatile prices on global commodity mar-
kets (FAO, 2004). Globalization has brought new 
challenges in terms of  downward price pressures 
and costly regulatory burdens for farmers. As a 
result, the world faces the irony of  small-scale 
farming communities making up about 50% of  
the hungry (World Economic Forum, 2015). 

Even in wealthier countries, farmers continue to 
face high risks and uncertainties, with farming 
incomes showing little prospect of  rising durably 
(European Commission, 2017). This leaves many 
farmers reliant on government subsidies or living 
in abject poverty. Meanwhile, labour conditions 
are systematically poor at various nodes of  the 
food chain – particularly for hired and migrant 
farm labourers (ILO, 2015). While food and ag-
riculture generate increasing value for grain 
traders and global retail giants, decent livelihoods 
remain out of  reach for many of  those employed 
in food systems.

The problems in food systems are deeply 
interconnected and mutually reinforcing. Some 
35% of  global cultivated crops depend on polli-
nation (WHO et al., 2015). The global decline in 
insect pollinators – driven in large part by the 
use of  pesticides in agriculture (van Lexmond 
et al., 2015) – now threatens the very basis of  ag-
riculture and its future crop yields. Meanwhile, 
the livelihoods of  many food producers are being 
pushed to breaking point by climate change and 
environmental degradation. Nearly one billion 
people who derive their livelihoods primarily from 
agriculture are presently living in vulnerable 
environments, and these are the populations 
that will bear the brunt of  large-scale environ-
mental change in the near future (Fischer et al., 
2002). In other words, modern agriculture is fail-
ing to sustain the people and resources on which 
it relies and has come to represent an existential 
threat to itself.

Agricultural Diversity and Dietary 
Diversity: Victims of the Green  

Revolution

Modern agriculture is increasingly synonymous 
with industrial agriculture, that is, modes of  farm-
ing that are analogous to industrial processes 
in their scale and task segregation and seek to 
derive productivity gains from specialization and 
intensification of  production. This model, relying 
on universal crop applications and synthetic 
fertilizers and pesticides, is the dominant form of  
agriculture in many developed countries and 
is increasingly the pathway proposed for devel-
oping countries. The prevailing approach to 

© CAB International 2019. For the personal use of Sandro Dernini.



44 E.A. Frison and N. Jacobs

delivering food security, based on delivering max-
imum volumes of  uniform crop commodities for 
global markets, is what industrial agriculture is 
designed to deliver.

However, as described above, food systems 
are now generating negative and costly outcomes 
on a range of  fronts: the environmental im-
pacts are particularly severe (IPES-Food, 2016), 
while the troubling implications for human 
health are increasingly being documented (IPES- 
Food, 2017).

Many of  these problems trace back to in-
dustrial agriculture, and the uniformity at the 
heart of  this model. One of  its main characteris-
tics is a dramatic loss of  genetic diversity in 
farmers’ fields and domestic animal populations. 
The shift towards industrial agriculture has 
been characterized by loss of  agrobiodiversity, 
and the use of  an increasingly narrow pool of  
animal breeds and plant varieties. Furthermore, 
the erosion of  entire production systems has oc-
curred alongside the mass production of  a hand-
ful of  staple crops: ‘underutilized’ or minor crop 
species (e.g. indigenous leafy vegetables, small-
grained cereals, legumes, wild fruits and tree 
crops) are disappearing in the face of  competi-
tion with industrially produced varieties of  rice, 
maize and wheat (Jacobsen et al., 2013). By 
1970, 20% of  the wheat area and 30% of  the 
rice area in low-income countries were planted 
with a small number of  ‘high yielding varieties’, 
and by 1990, the share had increased to about 
70% for both crops. The ‘Green Revolution’ of  
the post-war period therefore left a dual legacy: 
huge advances in the productivity of  staple 
crops, and the concurrent marginalization of  
whole swathes of  foods, crop varieties – and the 
communities depending on them.

For livestock, a few highly productive breeds 
adapted to industrial production systems have 
now replaced most local breeds across the world 
(Groeneveld et al., 2010). The Food and Agricul-
ture Organization’s Global Databank for Animal 
Genetic Resources for Food and Agriculture 
contains 7616 livestock breeds; 6536 of  these 
are purely local breeds, meaning that they are 
found in only one country. Of  this total, 20% are 
classified as at risk. Between 2001 and 2007, 62 
breeds became extinct – amounting to the loss of  
almost one breed per month (FAO, 2007).

While these approaches respond to short-
term productivity objectives, they entail a general 

reduction in practical applications of  genetic diver-
sity, potentially limiting the genetic pool available 
to future generations of  farmers and limiting the 
options in terms of  adapting to changing environ-
ments (Vigouroux et al., 2011). The implications of  
this genetic erosion could be huge, given the unpre-
dictability of  future stresses.

This drastic reduction in agricultural diver-
sity has also contributed to a reduction in dietary 
diversity, with major health implications. A di-
verse and balanced diet can ensure exposure to a 
broader set of  nutrients and non-nutrients that 
have antioxidant, anti-cancer and other benefi-
cial properties (Fanzo et al., 2013). Furthermore, 
the association between the diversity of  a child’s 
diet and his/her nutritional status operates in-
dependently of  other socioeconomic factors (Ari-
mond and Ruel, 2004). There is a strong link 
between a low monthly Diet Diversity Score and 
underweight among children under two (Fanzo 
et al., 2011).

While promoting dietary diversity may be 
the subject of  broad agreement, there are widely 
divergent views of  how to get there. The path-
way offered by industrial agriculture is through 
highly specialized and productive agriculture 
around the world, combined with well-functioning 
trading systems that allow a variety of  different 
foodstuffs to be accessible to consumers in a given 
place. The viability of  this channel is thus con-
tingent on people’s ability to access this array of  
foods. To date, the diversity of  produce delivered by 
international trade has mainly benefited wealthy 
consumers in high-income countries, while poor 
people in low-income countries struggle to af-
ford the diversity available via global markets 
(Sibhatu et al., 2015).

The parallel neglect of  traditional crops 
(e.g. in research programmes and development 
schemes) has meant that poorer populations 
have struggled either to access internationally 
traded products or to obtain a diverse diet on the 
basis of  local traditional foods. On a global level, 
of  the 7000 plants that have been used as food 
by humans, just three of  them – rice, maize and 
wheat – provide more than 50% of  the world’s 
plant-derived food energy intake (FAO, 1995). 
Wheat, rice, maize and other ubiquitous crop 
commodities were among those with the greatest 
gains in both relative and absolute abundance in 
national per capita food supplies over the past 
50 years (Khoury et al., 2014). The promotion of  
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energy-rich staple cereals has helped to drive 
a decline in consumption of  pulses and other 
minor crops with high nutritional value (Hawkes, 
2007).

In some cases, the general trend has been 
compounded by government policies with an 
explicit focus on monocrops – often for export. 
For example, since 2009, the Rwandan govern-
ment has promoted the monocropping of  modern, 
selected varieties together with input intensifica-
tion. As a result, intercropping and crop diver-
sity have declined substantially in recent years, 
falling from 9–11 crops per farm to 3–4, with 
potentially highly negative consequences for 
household dietary diversity (Isaacs, 2014; 
Snapp and Fischer, 2014). For many years, In-
dian agricultural policies favoured specializa-
tion in major cereal production through crop- 
specific subsidies, with the effect of  exacerbating 
micronutrient deficiencies (World Bank, 2006). 
In general, cash crop production – sometimes for 
non-food purposes – helps to push out more di-
verse food cropping at the expense of  nutrition-
ally important foodstuffs. For example, tobacco 
farming is considered to have displaced vegetables 
and pulses in Bangladesh, as well as cassava, 
millet and sweet potatoes in Kenya (Lecours  
et al., 2012).

While recent efforts to ‘biofortify’ staple 
crops have led to improved content of  specific 
nutrients, this has not compensated for the gen-
eral decrease in nutritional density of  modern 
varieties of  staple crops. Indeed, the specialization 
of  agricultural systems has also had negative 
impacts on this front (AFSSA, 2003; Baran ́ski 
et al., 2014). Breeding programmes for the ma-
jor crops have focused mainly on productivity 
increases by altering plant height or disease 
resistance (Tadele and Assefa, 2012), resulting 
in varieties that are rich in energy but have a 
lower content of  various macronutrients and 
micronutrients (Jones et al., 2014).

As a result, the theoretical diversification 
of  diets facilitated by industrial agriculture 
and global trade has not managed to remedy the 
problem of  micronutrient deficiencies, which 
continue to undermine the health status and 
development of  over two billion people (Hunt, 
2005; Sibhatu et al., 2015). Meanwhile, the 
prevalence of  energy-rich crops and food-
stuffs continues to be a major factor in the ex-
plosion of  overweight and obese populations 

and the associated health impacts (Wallinga, 
2010). Primarily through their contribution 
to NCDs, these trends have incurred huge 
 financial costs to society (Alwan, 2011) and 
are also responsible for the biggest increases 
in mortality rates over recent years, predom-
inantly in low- and middle-income countries 
(WHO, 2015).

We Need a Change in Paradigm:  
from Uniformity to Diversity

We need to move away from the currently dom-
inant paradigm of  industrial agriculture towards 
one that takes a systemic approach and can deliver 
on multiple fronts: economic, environmental, so-
cial, cultural, nutritional and health. In its 2016 
report, IPES-Food proposed a paradigm shift from 
industrial agriculture to diversified agroecological 
systems (IPES-Food, 2016). This refers to diver-
sifying farms and farming landscapes, replacing 
chemical inputs with organic inputs, optimizing 
biodiversity and stimulating interactions between 
different species, as part of  holistic strategies to 
build long-term fertility, healthy agro-ecosystems 
and secure livelihoods. In other words, this ap-
proach nurtures diversity at all levels and builds 
on this basis.

The growing body of  evidence on these 
systems suggests major potential to deliver 
 mutually reinforcing benefits, and to sustain 
them over time (for a detailed synthesis of  this 
evidence, see IPES-Food, 2016). Evidence is 
particularly strong on the ability of  diversified 
agroecological systems to deliver strong and 
stable outputs on the basis of  building envi-
ronmental resilience and highly functioning 
agro-ecosystems – and to limit losses and enable 
recovery in the face of  environmental stresses 
and shocks (Holt-Giménez, 2002; Badgley  
et al., 2007; Cardinale et al., 2008; IAASTD  
et al., 2009; Picasso et al., 2008; Tirado and 
Cotter, 2010; Rosset et al., 2011; Pretty et al., 
2011; Mijatovic ́ et al., 2013; Altieri et al., 2015; 
Prieto et al., 2015; Rodale Institute, 2015). The 
environmental outcomes represent a virtuous 
cycle with reduced GHG emissions, improved 
water- and resource-use efficiency, greater bio-
diversity and ecosystem services and restora-
tion of  degraded land (Gliessmann, 2007; 
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Alonso and Guzmán, 2010; Altieri et al., 2012; 
Aguilera et al., 2014). In particular, diversified 
systems have shown the capacity to raise pro-
ductivity in the places where additional food is 
desperately needed (Badgley et al., 2007; Pretty 
et al., 2011).

There is also growing evidence of  positive 
linkages between agricultural diversity and nu-
tritional diversity at the household and local 
level, through the increased availability of  
nutrient- rich diverse foods throughout the year 
(Herforth, 2010; Oyarzun et al., 2013; Jones  
et al., 2014; Carletto et al., 2015; Kumar et al., 
2015; Shively and Sununtnasik, 2015). Agri-
cultural diversity has been linked specifically to 
increased consumption of  a range of  key nutri-
tional elements often missing in diets based 
around staple cereal crops. Polycultures and 
mixed crop–livestock farming systems help to 
ensure that key nutrients are available through-
out the year (Remans et al., 2011; Jones et al., 
2014), and improved health outcomes have 
been observed in relation to diversified food pro-
duction and its dietary benefits.

In addition, a significant health benefit of  
diversified agroecological systems is the re-
duced exposure to pesticides and other harmful 
chemicals used in agriculture (Reganold and 
Wachter, 2016). Meanwhile, health-giving 
qualities have been identified in foods not 
treated with chemical pesticides. For example, 
concentrations of  a range of  antioxidants such 
as polyphenols have been found to be substan-
tially higher in organic crops/organic crop-
based foods which have not been sprayed with 
pesticides. Many of  these compounds have been 
linked to a reduced risk of  chronic diseases 
(Baran ́ski et al., 2014). Polyphenol intakes have 
also been associated with decreased mortality 
(Zamora-Ros et al., 2013).

What is Preventing a Shift  
Towards Diversified Agroecological 

Systems?

If  the evidence stacks up in favour of  a major 
paradigm shift, what then is keeping industrial 
food and farming systems in place? IPES-Food 
identified a series of  feedback loops or ‘lock-ins’ 

helping to reinforce the current model and keep 
the alternatives off  the table.

Lock-in 1: path dependency

Industrial agriculture requires significant up-front 
investments, in terms of  equipment, training, 
networks and retail relationships. To see a return 
on these investments, farmers are often required 
to scale up to deliver sufficiently high volumes of  
(low-value) uniform commodity crops. Once these 
structural shifts have been made, it is difficult for 
farmers to change course.

Lock-in 2: export orientation

Over decades, production subsidies, energy sub-
sidies, trade liberalization and a range of  other 
measures have been put in place with a view to 
producing large volumes of  cheap commodity 
crops for global markets. Specific supply chains 
(e.g. for animal feed or processed food ingredi-
ents) have become increasingly export oriented 
and export dependent. Supporting these chains 
has often been prioritized over other interests 
(e.g. ensuring resources for local food produc-
tion) and in spite of  the risks (e.g. price volatility, 
declining terms of  trade, environmental degra-
dation, competition for land).

Lock-in 3: the expectation  
of cheap food

Industrial agriculture and shifting consumer 
habits have helped to facilitate the emergence of  
mass food retailing, characterized by the abun-
dance of  relatively cheap highly processed foods, 
and the year-round availability of  a wide variety 
of  foods. In many countries, consumers have be-
come accustomed to spending less on food – and 
increasingly detached from the realities of  how 
that food is produced. The food industry has 
therefore become increasingly reliant on the 
cheap and flexible supply of  uniform commodi-
ties that industrial agriculture is uniquely posi-
tioned to provide.
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Lock-in 4: compartmentalized  
thinking

Highly compartmentalized structures continue 
to govern the setting of  priorities in politics, 
 education, research and business, allowing the 
solutions offered by industrial agriculture to re-
main at centre stage. Agricultural ministries, 
committees and lobbies retain a privileged posi-
tion relative to other constituencies (e.g. environ-
ment, health) in determining the policies that 
shape food systems (i.e. agricultural policies, 
trade policies). Increasingly privatized agricul-
tural research and development programmes re-
main focused on the handful of  commodities for 
which there is a large enough market to secure 
significant returns. Educational silos remain in 
place, and sectoral ‘value chain’ organizations 
share knowledge vertically (by product) rather 
than encouraging food systems approaches.

Lock-in 5: short-term thinking

The advantages of  diversified agroecological sys-
tems are not immediately visible, given the time 
needed to rebuild soil health and fertility, to in-
crease biodiversity in production systems, and to 
reap the benefits of  enhanced resilience. Unfor-
tunately, key players in food systems are often 
required to deliver short-term results. Politicians 
are locked into short-term electoral cycles that 
encourage and reward policies that deliver imme-
diate returns. Meanwhile, publicly traded agribusi-
ness firms are required to deliver rapid returns to 
shareholders.

Lock-in 6: ‘feed the world’ narratives

Food security continues to be framed by many 
prominent actors as a question of  how to ‘feed 
the world’, or in other words, how to produce 
sufficient dietary energy at the global level – 
 particularly in the wake of  the 2007–2008 
food price spikes. These narratives predispose 
us to approach the question in terms of  global 
production volumes of  mainly energy-rich, 
nutrition-poor crop commodities. This rein-
vents industrial agriculture as the solution, 

while sidelining the questions of  nutritional 
quality, poverty, access, power and equity that 
have been recognized as essential pieces of  the 
food security puzzle.

Lock-in 7: measures of success

Diversified agroecological systems are by defini-
tion geared towards producing diverse outputs, 
while delivering a high degree of  resource effi-
ciency, reducing GHG emissions and producing a 
range of  environmental services and social ben-
efits on and off  the farm. Narrowly defined indi-
cators of  agricultural performance (e.g. yields of  
specific crops or productivity per worker) reward 
large-scale industrial monocultures while failing 
to capture the benefits of  alternative systems. 
Current systems will be held in place insofar as 
they continue to be measured in terms of  what 
industrial agriculture is designed to deliver, at 
the expense of  the many other outcomes that 
really matter to society.

Lock-in 8: concentration  
of power

The way food systems are currently structured 
allows value to accrue mainly to a limited num-
ber of  actors, reinforcing their economic and 
political dominance, and thus their ability to 
influence the governance of  food systems. This 
influence is brought to bear in ways that rein-
force the status quo and ward off  transition.

How to Shift Towards Diversified 
Agroecological Systems

Sparking a transition is therefore a major chal-
lenge, requiring key incentives in agriculture, 
food systems and beyond to be fundamentally 
revisited and a series of  cycles to be broken.  
Diversified agroecological systems provide the 
guiding principles and the direction of  travel – 
but there is no simple recipe for getting there. 
The specific obstacles and the specific solu-
tions will differ from context to context. However, 
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IPES-Food was able to identify a series of  steps 
that, collectively, could shift the centre of  grav-
ity in food systems, allowing harmful depend-
encies to be cut, the agents of  change to be 
empowered, and alliances to be forged in favour 
of  change.

Recommendation 1: develop  
new indicators for sustainable  

food systems

It is essential to adopt a broader range of  indica-
tors, covering long-term ecosystem health; total 
resource flows; sustainable interactions between 
agriculture and the wider economy; the sustain-
ability of  outputs; nutrition and health out-
comes; livelihood resilience; and the economic 
viability of  farms with respect to debt, climate 
shocks, and so on.

Recommendation 2: shift public support 
towards diversified agroecological 

production systems

Governments must shift public support (e.g. ag-
ricultural subsidies) away from industrial produc-
tion systems, while rewarding the array of  positive 
outcomes in diversified agroecological systems. 
Governments must implement measures that  
allow farms to diversify and transition towards 
agroecology. In particular, they must support 
young people to enter agriculture and adopt di-
versified agroecological farming – before they are 
locked into the cycles of  industrial  agriculture.

Recommendation 3: support short  
supply chains and alternative retail  

infrastructures

Governments should support and promote short 
circuits in order to make them a viable, accessible 
and affordable alternative to mass retail outlets, 
e.g. by repurposing infrastructure in cities to fa-
vour farmers’ markets. More attention should also 
be paid to the role of  informal markets and policy 
measures must be put in place that empower 

emerging initiatives linking farmers to consumers 
(e.g. community-supported agriculture schemes).

Recommendation 4: use public  
procurement to support diverse local 

agroecological produce

Public procurement should be used with increasing 
ambition in order to ensure sales outlets for diversi-
fied agroecological farms, while providing fresh, 
nutritious food and diversified diets for the users 
of  public canteens, particularly schoolchildren.

Recommendation 5: strengthen  
movements that unify diverse  

constituencies around agroecology

Governments can support farmers’ groups, 
community-based organizations and social 
movements which encourage diversification and 
the spread of  agroecological practices and advo-
cate for sustainable food systems, and ensure the 
participation of  diverse civil society groups from 
the global North and South in global governance 
processes and forums. To become effective, alli-
ances must reach across various divides (e.g. be-
tween producers and consumers, between farm-
ers and researchers), demands must be made 
operational, and strong and unified messages 
must emerge to counter the ‘feed the world’ nar-
ratives which currently hold sway.

Recommendation 6: mainstream  
diversification, agroecology and holistic 
food systems approaches into education 

and research agendas

Public research agendas must be redefined around 
different priorities. Investments must be redi-
rected towards equipping farmers to shift their 
production. The mission of  university research 
should be redefined around the delivery of  public 
goods. The Food and Agriculture Organization 
and other international agencies should main-
stream agroecology into all of  their work, in 
order to spread existing knowledge and plug the 
remaining gaps in our understandings. Re-
search conducted by the CGIAR Centres should 
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be refocused around diversified agroecological 
systems and farmer participatory research.

Recommendation 7: develop  
joined-up food policies at multiple levels

Governance structures and policy processes 
must be up to the task of  managing the systemic 
challenges we face. Integrated food policies and 
food strategies are required to overcome the tra-
ditional biases in sectoral policies (e.g., export 
orientation in agricultural policy) and to align 
various policies with the objective of  delivering 

environmentally, socially, and economically sus-
tainable food systems. Integrated food policies 
allow trade-offs to be weighed up, while providing 
a forum for long-term systemic objectives to be 
set (e.g., managing scarce resources in the face of  
competing demands; ensuring a sequenced re-
balancing away from export orientation). Cru-
cially, food systems planning must be based on 
broad participation of  various constituencies and 
groups with a stake in food systems reform. At the 
global level, the Committee on World Food Secu-
rity should advocate for coherent food policies 
and contribute to strengthening diversified 
agroecological food systems.
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Abstract
Agroecology is a holistic approach to agriculture, which takes into account the ecological, social, political and 
economic dimensions of  producing food in order to build sustainable and resilient food systems that ensure food 
security and nutrition. It is thus an approach that resonates closely with sustainable diets. Positive nutritional 
outcomes should be one important outcome of  such an approach; however, there has been limited research to date 
on the relationship between agroecology and nutrition. Building on a series of  dialogues on agroecology hosted by 
the Food and Agriculture Organization, as well as relevant scientific literature, this chapter presents several dimen-
sions of  agroecology that seem to be relevant for nutrition. On the technical side of  agroecology, some promising 
studies point to the role that biodiverse farming systems and agroforestry have in ensuring positive nutritional 
outcomes. Other studies contend that agroecology, when linked to questions of  social inequality such as gender or 
class, can lead to improvements in nutrition. Areas of  interest and further investigation are outlined in this chap-
ter: biodiverse production systems, social empowerment, local knowledge, culture and diets, livelihoods and rights. 
An agroecological approach to nutrition will likely critically engage with several known underlying determinants 
of  malnutrition, which include the political, economic and social environment. This approach critiques the con-
cept of  nutritionism, a reductionist approach to nutrition science that is focused on single nutrients rather than 
food systems, and has often dominated efforts to link agriculture to nutritional outcomes.

6 Agroecology and Nutrition: 
Transformative Possibilities  

and Challenges

Rachel Bezner Kerr, Maryam Rahmanian,  
Ibukun Owoputi and Caterina Batello

What is Agroecology?

From a scientific and technical perspective, 
agroecology applies ecological concepts and 
principles to farming systems, focusing on the 
interactions between plants, animals, humans 
and the environment, to ensure food security 
and nutrition for all, now and in the future 
(HLPE, 2016). Emphasizing sustainable produc-
tion, cultural acceptability and economic fairness, 
agroecology is an approach that resonates closely 
with sustainable diets.

At the centre of  agroecology lies the sus-
tainable production system. Agroecological ap-
proaches stress the importance of  diversification, 

enhancing energy, water and nutrient flows, sup-
porting soil health, and maximizing beneficial 
interactions between components of  an agroe-
cosystem in order to minimize toxic external inputs 
and ensure intergenerational benefits (Gliessman, 
2015). Yet agroecology goes beyond environ-
mentally sustainable production to contribute to 
all dimensions of  food security, linking sustaina-
ble production to economic and social goals. It 
emphasizes, for example, the need to strengthen 
the co-creation of  knowledge, to strengthen 
farmers’ organizations and collective action, and 
to transform markets to deliver multiple benefits.

It is important to recognize that the term 
agroecology is understood in multiple ways and 
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is a concept in contention (Méndez et al., 2013). 
Therefore, agroecology has been described as 
taking many forms: it refers to a scientific disci-
pline, a specific set of  agricultural practices, and a 
political or social movement (Wezel et al., 2009). 
A more technical approach of  agroecology fo-
cuses on agronomic and ecological dimensions, 
while more practical and political agroecological 
approaches incorporate social, economic, ethi-
cal and political dimensions of  the food system 
(Méndez et al., 2013). Many social movements 
and peasant organizations, for example, advo-
cate that agroecology is not possible without 
food sovereignty (Pimbert, 2015). Agroecology 
in the context of  food sovereignty means taking 
a critical food systems approach that looks not 
only at the practices that support forms of  agri-
culture that have negative environmental and 
social consequences, but also at the actors who 
benefit from these practices (through fossil fuels, 
agrochemicals, production, processing, retail-
ing, etc.). The aim is to re-configure power rela-
tions throughout the food system by identifying 
the winners and losers of  current food system 
dynamics (IPES-Food, 2016).

While there is growing attention to issues 
related to markets, consumers and local food 
systems within agroecology, specific attention to 
nutrition as such is not very well developed, de-
spite being highlighted as an important dimen-
sion.1 A Food and Agriculture Organization (FAO) 
seminar on agroecology and nutrition provided 
a rare opportunity to discuss this issue at the 
global level. It highlighted possible linkages 
between agroecology and nutrition, including 
biodiverse production systems, nutrient compo-
sition of  various crops and varieties, markets for 
agroecological produce, community approaches 
to nutrition, and the role of  Farmer Field Schools 
in holistic nutrition education.2 Despite the rela-
tive lack of  attention on nutrition, there are both 
linkages and transformative possibilities between 
agroecology and nutrition, as this chapter seeks 
to uncover.

Nutritional Concepts, Measures  
and Implications for Agroecology

Although the link between nutrition and agroe-
cology has not been well researched, the link 

between nutrition and agriculture in general 
has been explored extensively over the last two 
decades (Berti et al., 2004; Haddad, 2013). While 
some research studies detailing the link between 
agriculture and nutrition use food security as a 
proxy for nutrition, other studies have more nar-
row measures of  nutrition, such as child growth 
outcomes, for which there are limited studies 
showing strong linkages (Masset et al., 2012).

Food security is necessary for nutrition 
security but not sufficient.3 Food security and 
nutrition security can occur together or separately. 
While they are highly correlated, malnutrition 
can exist with adequate food security, for exam-
ple, due to the prevalence of  disease or unsafe 
water. Nutrition security tends to encompass 
more biological factors, in that nutritional status 
is a function of  both food intake and health sta-
tus (Weingartner, 2009). In many regions, all 
types of  malnutrition – overweight and obesity, 
micronutrient deficiencies, and underweight – 
can exist together, known as the triple burden of  
malnutrition (Labadarios, 2005).

The underlying direct causes that lead to 
malnutrition include food insecurity, inadequate 
care, insufficient health services and an unhealthy 
environment, while broader structural causes 
include poverty and inequality (UNICEF, 1991). 
The social, political, economic, and environmental 
structure has been identified as a crucial piece of  
optimal growth and development for infant and 
child nutrition (Black et al., 2013). Nutrition- 
sensitive interventions, or interventions that 
tackle these deeper, underlying determinants of  
nutrition, have been highlighted as an area 
of  promise for improving nutritional outcomes. 
These include agricultural and food interventions, 
which have the potential to address all facets of  
food security including acceptability, and may 
benefit local farmers (Ruel et al., 2013).

Although the importance of  social and eco-
nomic policies to address poverty, agriculture, 
and trade has been highlighted to combat mal-
nutrition (Bryce et al., 2008), nutritional science 
has been critiqued for using a narrow, reduction-
ist framework to examine nutritional outcomes. 
The term ‘nutritionism’ was coined by Scrinis 
(2008) to apply to this medicalized, nutrient- 
level focus rather than a broader consideration 
of  food systems. A nutritionism approach to food 
systems supports a functional approach to food, 
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rather than a holistic consideration of  the political, 
economic, sociocultural and ecological contexts 
in which diets are shaped (Scrinis, 2008). 
 Together, all of  these broader structural factors 
are important in an agroecological approach to 
nutrition, as agroecology has the potential to 
address many of  these underlying determinants 
of  nutrition and food system contexts.

To date, the question of  whether agroeco-
logical methods address both nutrition and food 
security has not been adequately examined. 
There is limited research highlighting the con-
nection between agroecology and food and nu-
trition security; however, there is much promise 
within existing research linking agroecology 
and nutrition (Fig. 6.1).

Biodiversity

Agroecology is built on the cornerstone of  biodi-
versity. Agroecological systems are rich in a range 
of  species including pollinators, wild animals and 
plants, and soil microorganisms. Through prac-
tices such as intercropping, rotations, livestock 

integration and minimizing external inputs, 
these systems enhance biotic diversity (e.g. nat-
ural herbivore predators, beneficial soil organ-
isms, edible weeds) and improve environmental 
conditions through higher nutrient availability, 
a range of  habitats, and increases in soil organic 
matter and soil structure (Gliessman, 2015). In 
addition, agroecological farming systems deploy 
intraspecies diversity (e.g. a range of  varieties of  
the same crop) for a number of  reasons, includ-
ing local adaptation, cultural significance, taste 
and health.

There is growing scientific evidence of  the 
important contribution of  biodiversity to nutri-
tion (Frison et al., 2011).4 While much of  this 
research focused initially on nutrient composi-
tion of  species and varieties that directly make 
up the human diet, more recently there have 
been calls for a more holistic approach, arguing 
that human nutrition is dependent on numer-
ous ecosystem services (de Clerck, 2013). This 
view takes into account the range of  significant 
contributions of  biodiversity to nutrition, such 
as soil microorganisms, pollinators, beneficial in-
sects and fuel. For example, researchers estimate 
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Fig. 6.1. Potential links between agroecology and nutrition.
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that the majority of  several micronutrients – 
vitamin A, vitamin C, and most carotenes and 
tocopherols – come from crops that partially de-
pend on animal pollinators (Eilers et al., 2011). 
Others have pointed to the link between soil mi-
crobial diversity and gut microbial composition 
(Miller, 2015). This expanded frame for consid-
ering biodiversity’s contributions to nutrition is 
an appropriate starting point for understanding 
the contribution of  agroecology to nutrition 
through biodiversity.

Scientific evidence for the contribution of  
biodiverse agroecological systems to nutrition 
exist across a range of  agroecosystems. Numer-
ous studies have concluded that home gardens 
are associated with better household nutrition 
(Mitchell and Hanstad, 2004). In Nepal, home 
gardens in rural areas can provide up to 60% of  
the total vegetables and fruit requirements of  
the family (Gautam et al., 2005). Forests and 
agroforests provide important ecosystem ser-
vices (Sunderland et al., 2013; Vira et al., 2015), 
and also contribute significantly to healthy diets 
globally (Rowland et al., 2017). Studies have 
documented a wide range of  aquatic species in 
rice fields. Some of  these aquatic species are used 
as predators in integrated pest management strat-
egies in rice production (FAO, 2001). A study 
from Lao PDR showed that a broad diversity of  
aquatic plants and animals (about 200 species) 
are frequently used by villagers, and that fish 
and other aquatic animals make up the main 
animal protein sources in peoples’ diets (Meusch 
et al., 2003). Agroecological landscapes can pro-
vide a range of  foods from uncultivated sources. 
A key principle in agroecology is the diversifica-
tion of  the agroecosystem, favouring  in-field 
diversity as well as landscape heterogeneity. The 
landscape scale plays an important role as it in-
volves a wider range of  biodiversity that perform 
important functions, such as habitats for wildlife 
and natural enemies of  agricultural pests, leaf  
litter to enhance organic matter and residues for 
mulching for fields, and so on  (Altieri et al., 
1987). The source, type and relative importance of  
wild foods varies greatly from one socioecologi-
cal setting to another. In some cases, wild foods 
make up a significant portion of  the diet, espe-
cially for non-staple food items rich in micronutri-
ents, and are particularly important during the 
‘lean season’ (Powell et al., 2015).

Social empowerment

As a holistic system of  production, it is often 
implicitly assumed that agroecology will lead to 
improved household food security and nutrition. 
However, considerable research has demonstrated 
that without attention to intra-household power 
dynamics, such as the division of  labour, deci-
sion making and distribution of  food, changes to 
agricultural production may have no positive 
impact, and in fact could have negative impacts 
(Berti et al., 2004). Gender equity and women’s 
empowerment are increasingly considered a 
key link between agricultural production and 
nutritional outcomes (see, for example, Smith 
and Haddad, 2015; Malapit and Quisumbing, 
2015). Agricultural activities, for example, that 
increase women’s labour may take them away 
from other activities, such as breastfeeding, 
which have significant impacts on children’s 
nutritional status. Furthermore, increases in 
food production at the household level can be 
diverted elsewhere or distributed unevenly 
within households. Other forms of  social ineq-
uity, such as discrimination based on ethnicity, 
health status or class, can put particular house-
holds at a disadvantage. These households may 
then be unable to access adequate resources, 
knowledge or control over those resources in  
order to implement agroecological practices. 
Some scholars have pointed to the critical link 
between agroecology and food sovereignty, namely 
addressing inequality and affording greater 
power and control over the food system to vul-
nerable groups, which includes access to land, 
seeds, and organic inputs (Martínez-Torres and 
Rosset, 2014).

There have been few studies explicitly linking 
agroecological production to gender equity or 
other forms of  social empowerment. One study 
in Malawi involving farmer participatory research 
in which smallholder farming households exper-
imented with legume intercropping found sig-
nificant differences in legume intercropping 
choices between different types of  households 
(such as female-headed versus married house-
holds) (Bezner Kerr et al., 2007). Power dynamics, 
including domestic violence and unequal division 
of  labour operating within households made it 
difficult for women to apply particular agroeco-
logical methods, such as incorporation of  crop 
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residue soon after harvest (Bezner Kerr et al., 
2008). The researchers integrated participatory 
nutrition education with explicit attention to gen-
der inequalities into the intervention activities, 
and found evidence for significant differences in 
child growth outcomes between households 
who used legume intercropping and also partic-
ipated in the educational activities compared 
to those households who did not (Bezner Kerr 
et al., 2010).

In a follow-up study in Malawi, the research-
ers worked with 400 households explicitly se-
lected for high levels of  food insecurity and poor 
health, including AIDS-affected households. 
Participating households received agroecology 
training and could choose which agroecological 
method they wanted to test (e.g. crop diversifica-
tion, legume intercrops and livestock integration). 
Research showed significant improvements 
in household food security, household dietary 
diversity and reported health status (Nyantakyi- 
Frimpong et al., 2016, 2017).

Oliver (2016) examined a herb cooperative 
of  women farmers in Uruguay that used feminist 
and agroecological principles. Diversification and 
participatory methods were named by Uruguayan 
women farmers as key efforts to foster their lead-
ership, interest and success in the cooperative. 
While agroecology and women’s empowerment 
were viewed by the women as complementary, 
the study did not include any examination of  the 
food security or nutritional impacts of  the agro-
ecological cooperative.

Local knowledge systems

Agroecology underlines the importance of  context- 
specific and adapted knowledge to find solutions 
for complex ecological and human systems. 
Within complex agroecological systems, there are 
no ready-made silver bullets: solutions strongly 
rely on learning and innovation processes among 
local actors, with farmers and their innovations 

Fig. 6.2. Men cooking during a community ‘recipe day’ in Bwabwa, Malawi in 2012. Recipe days bring 
communities together to share different healthy food recipes and child care practices, while at the same 
time encouraging men and women to share workloads more equitably (Photo: Rachel Bezner Kerr).
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systems and networks at the centre (Hainzelin, 
2015). Farmers’ knowledge of  managing local 
natural resources form the foundations of  agro-
ecology (Pimbert, 2015). By valuing and mak-
ing active use of  this knowledge, agroecological 
approaches encourage the survival of  these 
knowledge systems.

While much agroecology research has 
focused on the importance of  peasant and indig-
enous knowledge regarding knowledge of  local 
ecological contexts (e.g. Altieri and Toledo, 2011), 
there has been less attention to nutrition-related 
knowledge. Nevertheless, there are indications 
that rural peoples have extensive understanding 
of  nutritional issues from the field to the plate, 
including knowledge of  the health and nutrition 
qualities of  different crop varieties (Powell et al., 
2015). It has been shown that among a range of  
criteria that farmers have applied to varieties they 
have selected and cultivated, some may be kept 
for their dietary or nutritional value (Jarvis et al., 
2011). For example, sorghum landraces identi-
fied by Ethiopian farmers with names such as 
‘milk in my mouth’ and ‘squirts out like honey’ 
were found to have high levels of  lysine and pro-
tein (Gebrekidan and Kebede, 1979).

Knowledge of  food preparation, combina-
tions, processing and preservation are an impor-
tant part of  the biocultural knowledge of  many 
communities (Johns and Sthapit, 2004). Fer-
mented foods provide a good example of  traditional 
knowledge that enhances nutrition. Fermenta-
tion processes have been developed in order to 
preserve food for times of  scarcity, to impart 
desirable flavour to foods, and to reduce toxic-
ity and have enabled traditional societies to sur-
vive harsh weather such as drought (Marshall 
and Meija, 2011). Lactic fermentation of  vegeta-
bles (e.g. sauerkraut) or of  meat (e.g. the Inuit- 
fermented fish, walrus and other sea animals) 
adds nutritional and microbiological diversity to 
the diet that can have significant health impacts 
(Selhub et al., 2014).

Culinary knowledge and food skills are es-
sential to healthy diets and good nutrition, but 
there is evidence of  a loss of  culinary skills often 
due to increased reliance on processed and pre-
pared foods. In such cases, the local agrobiodi-
versity and culinary knowledge that has been 
lost, devalued or forgotten, can be brought back 
with active efforts at revival (Bezner Kerr, 2014). 
Farmer participatory research methodologies 
have been used effectively in Malawi as a way to 

‘amplify’ agroecological learning. Combined with 
participatory nutrition education and attention 
to gender, these agroecological practices have 
led to improvements in food security and nutri-
tion (Bezner Kerr et al., 2010; Kangmennaang 
et al., 2017).

Culture and diets

Producers’ organizations have linked agroecologi-
cal approaches with promotion of  communities’ 
pride in their cultures, values and knowledge 
systems (International Planning Committee 
for Food Sovereignty, 2015). This connection 
highlights how food production, based on local 
knowledge, culture and values can lead to reviving 
nutritious traditional diets. More industrialized 
modern food systems are associated with lower 
rates of  undernutrition and higher rates of  over-
weight, obesity and non-communicable diseases 
than traditional food systems. The rise in chronic 
non-communicable diseases associated with 
transitions to industrial diets have been avoided 
precisely in those parts of  the world that have 
managed to keep a strong traditional food system, 
one in which the health, cultural and ecological 
roles of  diets are appreciated, such as Japanese 
and Mediterranean diets (Johns and Sthapit, 
2004). In Mali, a cooperative of  women agroe-
cological farmers, COFERSA (Convergence des 
Femmes Rurales pour la Souverainite Alimen-
taire), are creating new markets for their prod-
ucts by raising awareness about the nutritional 
benefits of  local foods, such as fonio, millet and 
sorghum, and encouraging consumers to avoid 
imported products with low nutrition value, 
such as white bread. Pride in local biodiversity, 
based on traditional knowledge and culture and 
manifested in local cuisines, is a driving force of  
their work (BEDE and COFERSA, 2015).

The important link between culture and 
agroecological approaches that value local 
biodiversity is particularly noticeable among 
indigenous communities, where diets are heav-
ily influenced by Western industrial dietary pat-
terns of  high fat, salt, sugar and processed food, 
resulting in high rates of  diet-related chronic 
disease such as diabetes. An in-depth review of  
indigenous peoples’ food systems (Kuhnlein et al., 
2013) found that pride in local culture was one 
of  the intervention strategies that improved 
health and nutrition among indigenous peoples. 
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A project with the Ainu indigenous peoples in 
Japan, for instance, aimed to improve the social 
and cultural health of  the community by pro-
moting Ainu food culture. In the United States, 
the Inter-Tribal Bison Cooperative assists tribes 
in returning bison to their lands, a culturally 
significant animal that was the cornerstone of  
indigenous autonomy, and which was decimated 
by colonizers. The bison provides cultural en-
hancement, spiritual revitalization, ecological  
restoration and economic development alongside 
potential nutrition and health benefits by re- 
introducing lean sources of  meat.

Livelihoods

Another means by which agroecology can im-
prove food and nutrition security is through 
improving livelihoods. Agroecology emphasizes 
building relationships with local markets and 
developing alternative economic models that 
provide viable livelihoods for producers, such as 
farmers’ markets and participatory guarantee 
systems (Loconto et al., 2016). Although there 
are few studies, there is some evidence that 
building more direct and local market linkages 
can have positive impacts on food security. In 
Mexico, El Salvador and the Dominican Repub-
lic, agroecological methods of  smallholder coffee 
production, including increasing biodiversity, 
have been shown to improve livelihoods, food se-
curity and ecosystem services (Méndez, 2008; 
Méndez et al., 2013; Gross et al., 2014). Farmers 
in Thailand using organic farming methods in 
rice production formed a cooperative adhering to 
values of  promotion of  household food security 
alongside spiritual and community values. Their 
approach showed improvements in household 
food security, household dietary diversity as well 
as improvements in physical health (Kaufman 
and Petpha, 2016). In Uganda, innovations in 
marketing to urban consumers using ‘partici-
patory guarantee systems’ by organic producers 
led to improvements in household food security 
for both the farmers and urban consumers (Na-
kalanda and Kugonza, 2016). Malawian farmers 
using agroecological methods improved wealth 
and food security over a 3-year period compared 
to those using conventional methods (Kangmen-
naang et al., 2017). However, such livelihood 
and related food and nutrition security impacts 

from agroecology are threatened by broader 
economic and environmental factors, such as 
volatility of  global markets and climate change, 
which threaten the long-term viability of  small-
holder production (Bacon et al., 2008; Méndez 
et al., 2013; Gross et al., 2014).

A rights-based approach to nutrition

Adopting a human rights approach could 
strengthen and guide agroecological approaches 
that seek to improve nutrition and ensure sustain-
able diets. Producers’ organizations have pointed 
to the importance of  integrating a human rights 
approach with agroecology (International Plan-
ning Committee for Food Sovereignty, 2015). 
The former UN Special Rapporteur on the Right 
to Food (de Schutter, 2010) has outlined a con-
ceptual connection between agroecology and 
the right to food. A rights-based approach would 
imply participation of  food insecure groups in 
the design and implementation of  the policies that 
most affect them (de Schutter, 2010). Guideline 
10 of  the Voluntary Guidelines to Support the 
Progressive Realization of  the Right to Adequate 
Food in the Context of  National Food Security 
addresses several dimensions of  nutrition, includ-
ing dietary diversity, availability and sustainabil-
ity, nutrition education, inclusive participation 
and non-discrimination, in particular with re-
spect to women and girls, and culture in dietary 
and eating patterns (FAO, 2005). As shown in 
this chapter, agroecology could contribute to all 
of  these dimensions. Several General Recommen-
dations of  the Convention on the Elimination of  
All Forms of  Discrimination Against Women, 
and the Convention on the Rights of  the Child, 
give some basis for elaborating the importance 
and implications of  adopting a human rights 
approach to nutrition (Bellows et al., 2015). Fur-
ther work in this area could benefit from greater 
understanding of  how agroecology, linked with 
a rights-based approach, could contribute to 
improved nutritional outcomes.

Conclusion

As a holistic and ecological approach to food 
production, agroecology shows potential for ad-
dressing nutrition through multiple pathways. 
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Increasing diet quality, diversity and sustainability, 
enhancing knowledge and pride in indigenous 
foods that foster nutritious diets, reducing expo-
sure to toxic substances and fostering synergistic 
interactions between different components of  
the agroecosystem are all ways that producers 
may enhance food and nutrition security. In 
addition, some streams of  agroecology encourage 
addressing political, social, economic and environ-
mental dimensions of  agriculture that impact 
nutrition, such as who benefits from and con-
trols the different dimensions of  the food system, 
and how to ensure decent livelihoods from agri-
cultural production. There is limited research to 
date on the relationship between agroecology 
and nutritional outcomes. Promising studies 
point to the role that biodiverse farming systems, 

supporting more diverse landscapes including 
forests and aquatic systems, can play in leading 
to positive nutritional outcomes. Other studies 
contend that agroecology, when linked to ques-
tions of  social inequality, such as gender or class, 
can lead to improvements in nutrition. Linking 
agroecology to nutrition may foster more holis-
tic approaches to diets that consider political, 
social and economic contexts rather than a pri-
mary focus on individual nutrients. Studies that 
have incorporated some dimensions of  power 
dynamics, such as gender inequality or limited 
knowledge of  nutritional issues, provide evi-
dence for the transformative possibilities of  link-
ing agroecology to nutrition, but more research 
is needed in this area. Rights-based approaches 
to nutrition could enhance such approaches.

Notes

 1 The FAO for example mentions it under the element of ‘culture and food traditions’: http://www.fao.org/
agroecology/knowledge/10-elements/culture-food-traditions/en/.
 2 FAO Technical Seminar, Achieving nutrition for all: What role for agroecology?, 26 July 2016, FAO Headquarters, 
Rome.
 3 Food security by definition exists ‘when all people, at all times, have physical and economic access to 
sufficient, safe, and nutritious food to meet their dietary needs and food preferences for an active and 
health life’ (World Food Summit, 1996).
 4 The scientific evidence is starting to have an impact on policy debates, with recent decisions from the 
Convention on Biological Diversity, the FAO Commission on Genetic Resources for Food and Agriculture, 
and the Second International Conference on Nutrition, promoting policy support for biodiversity for nutrition.
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Nana and Baba the creators told us: We have given you everything, you will not be poor if  you are close to 
us, there will always be food. This is why the Guna are always respecting the Forest and the Oceans, and 
everything created by Baba and Nana (Guna Yala Chief  ).

(López, 2017)

7 Indigenous Food Systems: 
Contributions to Sustainable  

Food Systems and Sustainable Diets

Harriet Kuhnlein, Paul Eme and Yon Fernandez de Larrinoa

Abstract
Indigenous food systems are remarkable reservoirs of  unique cultural knowledge grounded in historical legacy 
and spirituality that acknowledge the inextricable link of  people with their sustainably managed resources. These 
sustainable food systems can provide essential understanding about sustainable diets and their importance to 
many of  the Sustainable Development Goals. Unique practices of  land and plant and animal management are 
now threatened by extreme weather and overall climate variability that compound the risks of  a long list of  envi-
ronmental assaults upon indigenous lands. Despite vast knowledge of  the world’s territories and guardianship of  
80% of  global species diversity, indigenous peoples experience extreme disparities with greater population obesity, 
undernutrition and micronutrient malnutrition, as well as other health gaps that are grounded in poverty and 
marginalization. This contributes to the inability of  many indigenous peoples to realize sustainable diets known 
with traditional knowledge. Indigenous food system knowledge is incorporated in both cultivated and wild foods, 
synergies with the natural environment and biodiversity, adaptation to local conditions and knowledge how 
these conditions are changing, light carbon footprints, and minimal use of  external inputs as fuel and environ-
mentally sensitive technologies. Indigenous food systems across the world demand recognition and protection for 
their valuable knowledge not only for the benefit of  populations of  the knowledge holders, but as part of  the col-
lective global heritage. Governments, universities, research centers, and United Nations agencies must make 
Indigenous food systems a priority in their work to document the scientific and cultural benefits of  these resources, 
and to promote more sustainable food systems and, with them, to develop more sustainable global diets.

Introduction

In recent years, there has been a shift in techni-
cal discussions from agriculture production 
towards food systems. The concept of  food sys-
tems continues to evolve, encompassing  different 

 interpretations. There is an ongoing divide be-
tween practitioners, some of  whom interpret 
food systems from the value-chain approach 
while others advocate for the inclusion of  factors 
such as the environment, byproducts, energy 
and cash (FAO, 2017).
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The discussion on sustainable food systems 
and expanding the food base has been fueled by 
the challenge of  how to feed humankind by 
2050 with an estimated population of  9 billion, 
70% living in urban areas, and food demand in-
creasing by 40–60%. In an attempt to address 
the projected demand and supply for food, ex-
perts, scientists and policymakers are exploring 
what makes a food system sustainable.

There are several definitions of  food sys tems, for 
example, the agroecology of food systems, traditional 
food systems and farmer-based food systems. How-
ever, indigenous food systems introduce a series of  

conceptual considerations accumulated from empiric 
evidence that render them unique. Figure 7.1 is an 
example of  a unique indigenous food system in Java.

For the purpose of  this chapter, we refer to 
indigenous food systems as the set of  indigenous 
peoples’ management, knowledge and traditional 
practices that generate food from their territories. 
Sustainable diets for indigenous peoples are 
derived and maintained from indigenous sustain-
able food systems. As defined by the FAO:

Sustainable diets are those with low 
 environmental impacts which contribute to 
food and nutrition security and to healthy life 

Fig. 7.1. Indigenous food system in Java. Source: Y. Fernandez de Larrinoa.
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for present and future generations. Sustainable 
diets are protective and respectful of  biodiversity 
and ecosystems, culturally acceptable, 
accessible, economically fair and affordable; 
nutritionally adequate, safe and healthy; while 
optimizing natural and human resources.

(Burlingame, 2012).

Indigenous peoples in the world

Ten years have passed since the adoption of  the 
2007 United Nations Declaration on the Rights of  
Indigenous Peoples (UNDRIP), marking a turn-
ing point in acknowledging the existence and 
rights of  millions of  indigenous peoples (UN-
DRIP, 2007). Despite this recognition, there is no 
final figure for the number of  indigenous people 
in the world. This is partly due to the fact that 
different countries are at different stages in terms 
of  recognizing indigenous peoples.

The United Nations Department of  Eco-
nomic and Social Affairs and the United Na-
tions Permanent Forum on Indigenous Issues 
(UNPFII) estimate indigenous peoples to num-
ber more than 370 million (United Nations, 
2007). They live in seven regions throughout 
90 countries and constitute more than 5000 
groups. They speak 4000 out of  the 7000 ex-
isting languages and make up 15% of  the 
poor, despite being only 5% of  the world’s pop-
ulation (United Nations, 2007). Their richness 
in culture, spirituality and traditional knowl-
edge contrasts sharply with their poorness in 
financial terms. It is generally believed that 
these estimates are conservative. More precise 
statistics are difficult to obtain since many 
countries have not yet included intercultural 
components in their statistical censuses and 
surveys.

Whenever intercultural components are 
included into censuses, new light emerges. For 
example, India’s population census accounted 
Adivasis and Tribal Peoples at 104.3 million in 
2011. While El Salvador in 2014, after years 
of  no recognition, modified its constitution to 
recognize indigenous peoples for the first time 
(FAO, 2016).

The Sustainable Development Goals approach 
of  ‘no-one will be left behind’ (General  Assembly 
resolution 70/1) (United Nations, 2015) provides 
a new impetus to include  interculturality in the 

statistics and work of   governments, which will im-
prove the overall data on indigenous peoples.

Indigenous food systems

The last few years has witnessed increased 
attention to indigenous food systems and their 
holistic approach towards food. An indigenous 
food system can be described as ‘all food within a 
particular culture available from local natural 
resources and culturally accepted. It also includes 
the sociocultural meanings, acquisition/process-
ing techniques, use, composition and nutritional 
consequences for the people using the food’ 
(Kuhnlein and Receveur, 1996).

These systems share several important 
characteristics; for example, they do not exhaust 
the natural resources base, their main focus is 
not commercial and they have low access to 
markets. For instance, Indigenous food systems 
tend to be people-centered with many resources 
managed sustainably. They also combine the 
consumption of  produce with the purchase and 
sale of  food, avoiding a fully commercial 
orientation. Foods with these features have 
appeared only recently in large distribution 
chains, through production systems such as 
organic farming, perma culture and biodynamic 
agriculture, which reflect to some extent the 
philosophical approaches of  traditional societies.

(FAO, 2017: p. 110)

Indigenous food systems do not differentiate 
between the environment and the people, per-
ceiving that living beings and territory are 
interconnected, and embedded with spiritual-
ity. This holistic view does not place human-
kind, nor the production of  food itself, at the 
center of  the food system. Instead, maintain-
ing the equilibrium between the environment 
and the beings inhabiting it is the central fo-
cus. The key concept is equilibrium between 
the different parts that make up the system. 
This is significantly different from other food 
systems interpretations, which place food 
production at the center. The milpa system of  
intercropping is shown in Fig 7.2 (Fragniere, 
2007).

Indigenous food systems have characteristics 
that make them particularly attractive, 
including the use of  both cultivated crops and 
gathered wild plants, synergies with the natural 
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environment and biodiversity, close adaptation 
to local conditions, a high level of  diversifica-
tion, a light carbon footprint, fewer ‘negative 
externalities’ and reduced use of  external inputs. 
They are closely tied to culture and social and 
religious activities. 

(FAO, 2017)

Being highly adapted to their environment, in-
digenous food systems have the capacity to 
generate food in soils with low fertility, are re-
sistant to stress factors (reduced rainfall, in-
creased temperatures) and have a low demand 
for inputs.

Some indigenous crops are climate resilient, 
and their cultivation systems (such as waru- waru, 
milpa, terra preta and shifting or swidden culti-
vation) contribute to the management of  the 
environment while generating food.

Since most of  the foods consumed in indig-
enous food systems are not cultivated but har-
vested/hunted or fished, consumption patterns 
depend on seasonality and on availability, lead-
ing to increased sustainability (see the example 
shown in Fig. 7.3). In addition, over-exploita-
tion results in depletion of  the source and even-
tual disappearance of  the food itself. In most 

 indigenous groups, this is considered not only 
bad practice, but it carries negative spiritual 
connotations for the community, and is avoided 
as much as possible. By focusing on the quality 
and utilization of  foods rather than on produc-
tion quantities, indigenous food systems can in-
fluence the reshaping of  the current food sys-
tems thinking (FAO, 2017, p. 110).

How are Indigenous Food  
Systems Important in the Context  

of Sustainable Diets?

The role of  the sustainable diets concept in the 
context of  the Sustainable Development Goals 
(SDGs) is cross-cutting to many of  the seventeen 
goals (UNSDG, 2015). Furthermore, the central-
ity of  sustainable diets was anticipated in the 
call for action from the Door of  Return to achieve 
several relevant Millennium Development Goals 
in Africa (AFROFOODS, 2013).

Indigenous peoples’ knowledge emanates 
from their collective experience in managing 
22% of  the world’s ecosystem and land mass 
and preserving the majority of  the planet’s bi-
odiversity. Indigenous peoples understand how 
their local foods are resilient and adapted to 
their local environments, even when climate 
challenged. They know the animals and plants 
that are natural resources in the world’s for-
ests, pastures, riverine lands and waters, lakes, 
and seas, which contain the genetic material 
of  the world’s biodiversity. The knowledge of  
these resources is grounded in their culture, 
spirituality and historical legacy. Those who 
can relate and express such knowledge can 
help us develop, realize and enjoy the benefits 
of  indigenous food systems, which are essen-
tial for  sustainable diets.

There are three ways in which indigenous 
food systems can contribute to the present food 
challenges:

• expand the available food base;

• present empirical evidence of  effective food 
generation capacity while maintaining the 
resource base in contrasting climatic areas; 
and

• include indigenous peoples’ knowledge in 
the sustainable food systems debate linked 
to climate change.

Fig. 7.2. Milpa system of intercropping 1  
(Fragniere, 2007).
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Expanding the present food base

Throughout human history, around 7000 of  the 
approximately 250,000 existing plant species in 
the world have been either cultivated or gath-
ered for consumption. Of  these, 150 are com-
mercial, of  which 120 are cultivated and 103 
presently provide 90% of  human foods on the 
planet. Wheat, maize, rice and potatoes provide 
about 56% of  global human caloric consump-
tion. The remaining thousands of  edible plants 
are either neglected or underutilized (UNESCO 

and Tudor Rose, 2015). There is extensive litera-
ture relating how agricultural production has 
contributed over time to prime yield at the ex-
pense of  diversity. Over time, this has resulted in 
a drastic reduction of  the species food base. The 
2007–2008 global food price crisis best illus-
trated the existing dependency of  humankind 
on the global trade and production of  a handful 
of  plant staples that provide the majority of  the 
calorie intake in the world (FAO, 2011).

Recording the world’s unique food species 
use, nutritional properties, and other scientific 

Fig. 7.3. Forest legumes in indigenous areas of Indonesia. Source: Y. Fernandez de Larrinoa.
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facets is daunting. This has been identified as a 
priority by the United Nations Food and Agricul-
ture Organization (FAO) because of  the pro-
gressive dietary simplification resulting from 
agricultural industrialization in the world’s food 
supplies at the expense of  diversity and micronu-
trient malnutrition (Demment et al., 2003; Khouri 
et al., 2014).

In contrast, indigenous peoples’ diets are 
diversified and benefit from the utilization of  dif-
ferent non-commercial species. ‘While modern-
izing food systems rely heavily on few edible 
plant species and varieties, indigenous food sys-
tems make use of  several hundreds of  edible and 
nutritious plants’ (FAO, 2017).

Thanks to the recent work of  culinary chefs 
and organizations such as the FAO and Slow 
Food, more and more indigenous food items have 
been incorporated into the menus in several 
countries. Foods such as quinoa (Chenopodium 
quinoa), moringa (Moringa oleifera), Amaranthus 
and bread fruit (Artocarpus altilis) have been 
 recently joined by a new wave of  other ‘super-
foods’. These items from indigenous communities 
have become part of  the food menu of  middle- 
income customers valuing local and diverse 
products, as shown in recent field notes from 
FAO staff  (Fig. 7.4).

Superfoods are generally defined as foods 
with a low caloric but high micronutrients 
content. Commercial food systems, driven by 
yield maximization, have overlooked superfoods, 
which are produced at small scale, locally and 
are well adapted to the environment. In most 
cases, they either grow naturally in the wild or 
are cultivated in intercropping or shifting culti-
vation systems. Stevia (Stevia rebaudiana), chia 
(Salvia hispanica), kañiwua (Chenopodium pallidi-
caule), kiwicha (Amaranthus caudatus), olluco, 
maca (Lipidium meyenii), goji berries (Lycium bar-
barum), guaraná (Paullinia cupana), sato palm 
(Cycas revolute), sachainchi (Plukenetia volubilis), 
azai (Euterpe oleracea), yarsagumbu (Ophiocordy-
ceps sinensis), tara (Alpinia nigra) and mahua 
flowers (Madhuca longifolia) are some of  the  
examples of  indigenous peoples’ foods that have 
broadened the world’s available food base (see 
Figs 7.5 and 7.6).

The bias towards commercial food prod-
ucts and yield maximization has conditioned 
not only the research agendas of  the agricul-
ture centers and universities, but also the seeds 

and agro-input markets. This focus on quantity 
and yield at the expense of  diversity affects the 
available genetic pool of  species cultivated and 
therefore the sustainability of  the food systems 
in the context of  mounting climate change pres-
sure. This entire trend has a direct impact on the 
dietary diversity and the nutritional status of  
consumers.

Generating food while preserving  
biodiversity and the natural  

resource base

Indigenous food systems have provided com-
munities with food for millennia. These systems 
have the ability to generate food and by- 
products (shelter, clothes, medicines, housing 
materials) while maintaining the environment, 
the resource base and biodiversity. In 2016, 
IUCN and National Geographic completed a 
map of  biodiversity and forests in Central 
America, clearly documenting the overlap with 
indigenous peoples’ territories. The map identi-
fies 948 recognized terrestrial and marine pro-
tected areas. In fact, 39 percent of  those areas -  
some 96,432 square kilometers - are also home 
to indigenous peoples. Forty-four percent of  
Central American forests are located inside 
areas inhabited and used by indigenous peo-
ples; much of  this land still contains intact 
ecosystems (IUCN and National Geographic, 
2016).

Similar results are found in other regions of  
the world. This is why it is estimated that indige-
nous peoples are the guardians of  80% of  the 
remaining global biodiversity. Indigenous terri-
torial management and food systems are closely 
interrelated, as documented in the GIAHS cata-
logue of  global heritage systems, such as the Ifu-
gao rice terraces and the Andean agriculture 
systems (FAO et al., 2015).

Shifting or swidden cultivation is a good ex-
ample of  how the management of  a territory is 
linked with the food system. Three characteris-
tics define shifting cultivation: the removal of  
natural vegetation by cutting and burning; 
an alternation between short cultivation and 
long fallow; and the shifting or moving of  the 
fields. Practiced in forested areas by millions 
of  indigenous peoples in Latin America, 
 Africa and Asia, this territorial management 
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 technique combines rotation and shifting in 
the use of  the forest with intercropping, har-
vesting, fishing and hunting as food genera-
tion techniques.

Shifting cultivation is one of  the most mis-
understood and controversial forms of  land 
management (FAO et al., 2015). Stigmatized for 
the last 70 years for combining fire with the 
slashing of  forest, shifting cultivation is reclaim-
ing new attention by practitioners. Scientists 
have started to review their perceptions about 

shifting cultivation, given the fact that areas 
where it has been practiced are forested years 
later, whereas other areas under different man-
agement techniques are sometimes degraded or 
deforested.

Although there is need for more research 
on shifting cultivation and its ability to gener-
ate food and preserve the environment, the sys-
tem itself  has changed in recent years. It is  
believed that demographic growth, market  
incentives for cash generation, migration of   

Fig. 7.4. Indigenous food recall from women in Paraguay. Source: FAO field notes, 2016; Y. Fernandez 
de Larrinoa.
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indigenous youth, pressure from extractive in-
dustries, and  intensive agriculture and live-
stock have somewhat altered the fallow cycles 
of  shifting cultivation.

Territorial management and the indigenous 
food system form an interdependent symbiosis. 
Unfortunately, this linkage between territory 
and food, along with the difficulties practitioners 
have had in fully grasping nomadic livelihoods, 

has resulted in insufficient research. Besides 
the importance of  the territory–food linkage, 
spiritual and cultural practices, community re-
sponse mechanisms, and traditional knowledge, 
there are other factors important to preserve 
ecosystems. These are:

• adaptability to the climate and environment;

• energy use within the system; and

• nodular relationships and ‘reticular space’.

Adaptability to the climate  
and environment

Pastoralists in Central Asia, Inuit and Sami in 
Arctic regions, hunter gatherers in Central 
 Africa, and agroforestry farmers in the Ama-
zon, all practice a remarkable array of  coping 
strategies to adapt to the extreme weather 
conditions in which they live. These coping 
strategies are implemented through changes 
in the territorial and livelihoods management, 
use of  buffer areas in their territory for times 
of  crisis, or use of  ‘emergency foods’ in certain 
circumstances. Despite this wealth of  accu-
mulated and empirical traditional knowledge, 
indigenous peoples across the world report 
that their traditional coping mechanisms are 
now under threat due to new episodes of  cli-
matic variability and extreme weather (FAO, 
2008).

Energy use within the system

Indigenous food systems have a low energy use 
in terms of  fossil fuels, coal and other sources 
of  energy. Whereas global agriculture’s reli-
ance on nitrogen energy continues to grow – 
20% growth from 2002 to 2009 (Marsden 
and Morley, 2014) – indigenous systems rely 
on the capacity of  the environment to gener-
ate food and on the sun as the primary source 
of  energy from which secondary forms of  
energy are generated (e.g. firewood, compost, 
firewood coal, manure). The low use of  fossil 
fuel and other external energy sources is di-
rectly linked to the sustainability of  indigenous 
food systems and their success in preserving the 
environment. At the same time, these systems 
generate food with a good conversion rate from 
energy inputs to food output. With externali-
ties accounted for, the conversion rate provided 

Fig. 7.6. Indigenous superfood: Sachainchi 
(Plukenetia volubilis). Source: M. Herman.

Fig. 7.5. Indigenous superfood: Guaranaá 
(Paullinia cupana). (Fortis, 2006).
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by forests, rivers, oceans and pastures is more 
efficient than the present global agriculture 
synthetic substitutes that govern intensive pro-
duction systems. It is necessary, however, to 
undertake more research to improve the un-
derstanding of  energy use in indigenous food 
systems.

Nodular relations and reticular space

Cartesian systems of  borders and relations 
have not been able to depict the richness of  
roles, behaviours and management practices 
that individuals and communities have in 
place to operate their indigenous food systems. 
The ‘border view’ approaches the relations be-
tween the environment and humans with the 
constraint of  imaginary geographic bounda-
ries. This does not correspond with how indige-
nous peoples manage their food systems and 
territories. Even less in cases where the com-
munities are pastoralists, mobile hunters, or 
nomadic fishers.

The research done by Dr Dounias and col-
leagues in Central Africa and Asia (Dounias 
and Bahuchet, 2000; Dounias, 2017) shows 
how hunters and gatherers have a complex 
reticular territorial management system com-
posed of  several nodular relations that are acti-
vated according to a code that is deeply rooted 
in the community’s traditional knowledge. For 
instance, hunters manage their territory by 
combining a network of  reticular spaces with 
different functions (e.g. provision of  tubers, 
harvesting of  fruits, hunting areas, sacred and 
spiritual areas, camping areas, emergency 
feeding). At the same time, these communities 
cannot be understood without considering the 
relations and exchanges, whether through bar-
ter or cash, they maintain with neighboring 
communities.

The reticular spaces and nodular relations 
are maintained through complex and stratified 
knowledge-exchange mechanisms between el-
ders, children and adults in reproductive age, 
with different tasks and knowledge associated to 
each age group. For instance, the information 
about which poisonous tubers can be consumed 
in times of  food scarcity and how they should be 
treated to make them edible is passed from elders 
to children.

Indigenous peoples’ knowledge and the 
sustainable food systems debate

It is essential to include the wisdom of  indige-
nous peoples on sustainable diets as we address 
several pressing issues of  planetary health.

Indigenous peoples in rural homelands re-
tain the most knowledge and wisdom about food 
biodiversity in diverse ecosystems, preserved 
throughout generations by strong cultural iden-
tities. The biodiversity of  species in indigenous 
food systems has been recorded in several cul-
tures to contain as many as 390 unique species 
from their local territory that are recognized, 
harvested and used (see, for example, Kuhnlein 
et al., 2009). However, many of  these food species, 
while used and enjoyed in local preparations and 
dishes, do not yet have scientific identifications 
or nutrient data (Okeke et al., 2009).

The FAO (through the INFOODS data base), 
in collaboration with several research institutions 
and laboratories, is organizing the nutrition 
composition data of  thousands of  food items, of  
which several come from indigenous food sys-
tems (INFOODS, 2018).

However, it is important to increase the re-
search on indigenous food systems and enhance 
the documentation process of  food species and 
traditions. Without documentation, it is not pos-
sible to record, share and save this knowledge for 
future generations, except through cultural 
inter-generational transfer, which is steadily 
decreasing.

How Indigenous food systems  
are lost

Sociocultural factors

Indigenous peoples everywhere are exposed to 
and adapting to, rapidly changing sociocultural 
and economic circumstances which invariably 
affect their decreasing use and transmission of  
traditional food system knowledge. For exam-
ples, see reference to the diverse regions and cul-
tures of  the Nuxalk in Canada (Kuhnlein, 1989, 
1992) and the Maylayalis in India (Huang et al., 
2016). Culture change is manifest in similar 
ways, including:
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• acceptance of  the need to pursue income 
(for clothing, electronics, education, health 
service, medicines, etc.);

• exposure to and purchase of  industrially 
processed foods stimulated by income gen-
eration, with concomitant decline in use of  
local species;

• rapid advances in media and use of  cell 
phones, advertising and social media, driv-
ing ultra-processed food purchasing;

• change in taste preferences by younger gen-
erations;

• change in attitudes to food availability and 
work required to harvest and prepare local 
foods;

• reduced knowledge transfer about local food 
species by elders to younger generations.

As is the case for all populations, indigenous 
peoples also experience urban migration, re-
moving them from the traditional territories 
where use of  local biodiversity is practiced. For 
these and other reasons, there is gradual and of-
ten rapid loss in ecological literacy and the ever 
increasing untapped potential of  local food bio-
diversity (de Schutter, 2011).

Ecosystem and climate change

Change in use of  traditional food systems is also 
driven by loss of  integrity of  the rural ecosystems 
in which indigenous peoples developed their vast 
cultural knowledge. The long list of  environmen-
tal assaults to indigenous peoples’ traditional lands 
includes such well-known topics as atomic testing 
(near small communities in Pacific nation states 
and New Mexico), oil and gas extraction (Amazon, 
Arctic), mining (Amazon, all continents), agri-
culture and processing of  illicit drugs (South Amer-
ica), overexploitation of  natural populations of  
fish and birds (Pacific, North Atlantic, New Zealand), 
drilling and pipelines across traditional lands 
(Alaska, Canada, US), massive deforestation 
for timber and agriculture (Amazon, Indonesia), 
commercial herding over traditional grasslands 
(Africa, Scandinavia), hydroelectric dams (Japan, 
US, China, India), land contamination from ani-
mal and livestock waste (all continents), industry 
originated pesticides, organochlorine and heavy 
metal contamination in lands and waters (Canada, 
USA, Seychelles, Africa).

All of  these concerns and difficulties rest 
against the background of  impending climate 
change, which is especially noted to affect territo-
ries inhabited by indigenous peoples. For exam-
ple, in small Pacific Island states (rising sea levels) 
and in the Arctic (unstable land and sea ice), cir-
cumstances impede food fishing, hunting and 
harvest. The resilience of  ecosystems that sup-
port indigenous peoples and their food systems is 
all too often stressed beyond legally healthy limits 
(see, for example, Turner et al., 2013).

What Happens when Indigenous 
Food Systems are Lost

It is paradoxical that, while indigenous peoples 
still hold a wealth of  knowledge on the breadth 
of  food biodiversity on the planet, they experi-
ence the greatest disparities in diet and diet- 
related health circumstances in the countries 
where they live, largely driven by the poverty 
and disenfranchisement that indigenous peoples 
are pushed into.

However, it is abundantly clear that when 
the diets of  indigenous peoples transition from 
sustainable local resources to include ever- 
increasing amounts of  poor-quality commercial 
foods purchased with limited income, the nutri-
tional status and health of  populations declines 
(Kuhnlein et al., 2009; Kuhnlein and Burlingame, 
2013). This is in part because of  the changes 
that drive loss of  traditional food system knowl-
edge and use, urban migration, and climate 
change affecting ecosystem function.

On the other hand, considerable research 
reveals that local foods provide many benefits, 
 especially those related to dietary quality and 
health (Kuhnlein et al., 2004; Golden et al., 2011; 
Powell et al., 2013).

In high-income countries such as the US, 
Canada, Australia and New Zealand, indigenous 
peoples experience poor diet quality with excess 
energy and greater obesity than the general pop-
ulations. For example, in the US, the percentage 
of  obese and overweight American Indian and 
Alaska Natives in 2015 was 81%, in contrast to 
69% for all US adults (Centers for Disease Con-
trol and Prevention, 2015). In low- and middle- 
income countries (e.g. Brazil and India), it 
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was shown to be indigenous peoples who have 
greater undernutrition than is experienced in 
the total population; stunting in Brazilian indig-
enous children less than 5 years of  age was 
25.7%, whereas the national population figure 
was 7% (Anderson et al., 2016; Egeland and 
Harrison, 2013).

Disparities extend beyond obesity and 
undernutrition. In Australia, about 26% of  the 
Aboriginal and Torres Strait Islander people re-
siding in isolated communities represent 40% of  
the health gaps in Australia (Vos et al., 2009). 
Out of  the seven top risk factors identified in this 
health gap, poor nutrition was one of  them, 
which could be attributed to the fact that over 
95% of  the calorie intake of  the indigenous 
communities was obtained from purchased, 
poor- quality foods, with the rest from traditional 
foods gathered through hunting and gathering 
(Henryks et al., 2017).

Food consumption in remote Australian 
Aboriginal communities is characterized by 
highly processed foods containing high levels of  
sugar, salt and refined grains, and low intakes of  
fruits and vegetables (Brimblecombe et al., 2013). 
The low consumption of  fruits and vegetables 
resulted from lack of  access due to their high 
cost (Harrison et al., 2007; Council of  Austral-
ian Governments, 2009).

Throughout developing regions where in-
digenous peoples reside, traditional markets 
are rapidly disappearing and being replaced by 
commercialized food from infiltration of  mega- 
and supermarket food enterprises (Reardon 
et al., 2003). This major source of  food in the de-
veloping world is being replaced by large con-
venience store chains that are subsidiaries of  
multinational companies (Walmart, Shoprite, 
etc.) (Popkin et  al., 2012). Indigenous people 
who migrate to urban areas are exposed, along 
with all those living in urban poverty, to com-
mercial foods that are highly processed, energy 
dense and nutrient poor (Asfaw, 2011).

Some countries provide food subsidies to 
their poor in both urban and rural areas, and 
while carefully designed subsidy programmes 
are impactful and can be monitored, some pro-
grammes are not without controversy. For ex-
ample, during the 1970s, the United States food 
commodity programme of  the United States De-
partment of  Agriculture made an unpopular 

cornmeal food subsidy available to traditional 
maize-farming American Indian tribes in the 
Southwest (Calloway et al., 1974).

Political instability and unequal power rela-
tionships among indigenous population can im-
pede and create an unbalance in food subsidy 
initiatives (Holden and Lunduka, 2013; Mason 
et al., 2013). Some food policies focus exclusively 
on energy/calorie availability without attention 
to persistent problems of  micronutrient malnu-
trition and non-communicable diseases (Gómez 
et al., 2013; Pingali and Sunder, 2017). The use 
of  the Public Distribution System (PDS) in India 
that distributes rice and sugar to the poor has 
been criticized for many years for undermining 
the use of  local grains such as millets and sor-
ghum, which have higher nutrient content 
(FAO, 2016).

The Way Forward

Indigenous food systems provide ingenious an-
swers to several of  the questions scientists are 
asking today about what makes a food system 
sustainable and what makes a diet sustainable – 
issues such as:

• the ability to generate food while maintain-
ing the resource base, the environment and 
its biodiversity;

• the ability to use energy within the system 
in an efficient way; and

• the capacity to generate byproducts, medi-
cines, and shelter through multipurpose 
strategies.

Building activities in indigenous peoples’ com-
munities that foster sustainable diets begins 
with community members and their indigenous 
values, priorities, and knowledge. Commitment 
to food system protection for community health 
and well-being was evident in the twelve case 
studies highlighted in the CINE-FAO publica-
tions (Kuhnlein et al., 2009; Kuhnlein and 
Burlinghame, 2013). In these areas of  diverse 
ecosystems and cultures, the activities developed 
were also diverse, but with consistent threads to 
focus on children’s and women’s health, includ-
ing elders as respected reservoirs of  food system 
knowledge and seeking support from a diversity 
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of  friends and stakeholders. These case-study 
projects were in rural areas where traditional 
knowledge was still expressed for the biodiversity 
of  species present in the local ecosystems. It is 
important to reflect on the capacity of  the local 
ecosystem to make provision for local species 
and how commercial foods can be part of  the 
sustainable diet dyad of  traditional and commer-
cial food. In this regard, indigenous peoples can 
be a model for exploring how local food and sus-
tainable commercial foods can form sustainable 
diets for larger populations (Hunter et al., 2016). 
Problematic issues to be solved within indige-
nous food systems include generation of  cash 
to purchase high-value goods outside the sys-
tem (vehicles, cell phones, computers, etc.). In 
most instances, accumulation processes revolve 
around the effective management of  the natural 
resource base and its related food system. When-
ever an indigenous food system is geared to-
wards accumulating and generating cash, it 
runs into issues similar to other non-indigenous 
food systems (FAO and IWGIA, in press).

Another pressing issue is leveraging indige-
nous food systems to retain the youth in the 
community. The migration of  youth to urban 
centers in search of  education and job opportu-
nities is threatening the intergenerational 
knowledge transmission that is fundamental for 
the survival of  the indigenous food systems, and 
indeed, the entire cultural fabric.

Overall, it is accepted that indigenous food 
systems are at risk of  disappearing due to: the 
destruction of  habitats and displacement of  
indigenous peoples from their territories; the 
loss of  languages and cultures by indigenous 
communities; the loss of  traditional seeds; the 
shift in food habits; and the decrease of  inter- 
generational exchange coupled with youth 
migration. When the indigenous food system is 
abandoned, the health of  the community deteri-
orates, and the traditions and culture associated 
with food are progressively lost.

The impetus of  the spirit of  the SDGs of  
‘leaving no-one behind’ presents an opportunity 
that cannot materialize unless governments, uni-
versities, research centers and UN organizations 
all make indigenous food systems a priority in 
their work. A first step would be to make available 
resources to document traditional food resources 
through non-governmental organizations and 

governments at all levels (Hunter et al., 2016). 
Building on this information to provide liveli-
hoods within their communities is clearly within 
the mandate of  FAO and the Convention on Bio-
logical Diversity (CBD) to meet the SDGs (FAO, 
2013; UNEP-CBD, 2016).

There is overall acceptance that there is a 
need for additional research, data and infor-
mation. Traditional food system information, 
including scientific identifications, nutrient 
composition data and ecosystem requirements 
to maintain the species for defined population 
levels, needs to be included in data repositories. 
With critical information on food biodiversity 
data disappearing from the living knowledge of  
indigenous peoples, and the world’s food sup-
plies depending on fewer and fewer crops, there 
is increased demand for this knowledge. In the 
public sector, advisories for increased dietary di-
versity should be encouraged by governments to 
increase demand for diverse and sustainable 
foods in available food markets. Metrics for 
measuring the inclusion of  more sustainable ag-
ricultural species, animals and plants in world 
food supplies for food security and dietary sus-
tainability should be derived, confirmed and 
monitored, and food producers nudged by gov-
ernments to provide more nutritious and af-
fordable commercial food. (Berry et al., 2015; 
Fanzo, 2017; Lartey, 2016). Indigenous peoples 
are willing and able partners in the conversation 
and planning of  increasing documentation, agri-
culture and marketing of  their diverse foods.

Governments should be responsive to the 
need for oversight of  the commercial food sector 
to make provision for diverse supplies of  healthy 
food and to reduce ultra-processed food and food 
waste, thus ensuring stocks of  biodiverse food 
resources originating from traditional knowl-
edge. With policies like these, there should be a 
return of  livelihood income to the indigenous 
partners. These goals can be realized with lead-
ership, commitment, and hard work in network-
ing, communication, and partnership.

The FAO, together with Bioversity Interna-
tional, the Center for International Forestry 
Research and The Indigenous Partnership are 
collaborating to understand sustainable food 
systems by profiling different indigenous food 
systems across the world (forest hunter–gatherers, 
fishers, shifting cultivators and pastoralists) 
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to recognize the threats and opportunities indig-
enous food systems present. Policy recommen-
dations based on this understanding can then 
influence the preservation of  these millenary 
systems.

The outcomes of  initiatives to protect indig-
enous food systems will determine not only their 
survival, but also their ability to contribute to 
the quest for sustainable diets that are essential 
in the context of  the SDGs.
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Abstract
Urbanization has been associated with significant transformations in our society, with paramount influence in 
agriculture and the world food industry, and subsequently in consumers’ diets. Arguably, the current food con-
sumption trend is non-sustainable given the non-regenerative, and rather disruptive, ways of  using natural 
resources for meeting the growing food demand and the growing inequality for food affordability across regions. 
Cities have been an easy target to promote non-sustainable consumption, due to a lifestyle that encourages it and 
where ‘convenience’ is the prominent sought-after feature in food. Moreover, the food systems feeding urban 
populations need to be not only environmentally sustainable, but also socially and economically sustainable, and 
these pillars of  sustainability are inextricably linked. It is within this context that this chapter asks: how can cities 
be drivers of  food system sustainability? It specifically focuses on cities of  the South due to their rapid urbanization 
and particular persistent challenges of  poverty and food insecurity. Indeed, in cities of  the global South, popula-
tion in slums, where poverty is prevalent, constitute nearly four out ten of  the total urban dwellers in developing 
countries, and as high as seven out of  ten in African countries, revealing cities can no longer afford to treat slums 
as an excluded part or ‘exception’ to the rest of  the city. We reviewed the global context and identify current 
opportunities that cities can exercise to drive what can be the sustainable food systems of  the future. It is high-
lighted that social and environmental inclusion in city-linked food systems can be effectively articulated through: 
(i) participatory governance; (ii) solidarity schemes; (iii) inclusive value chain collaborations; and (iv) food system 
planning. Importantly, interventions in cities of  the South require improved coherence given the inter-cross of  
jurisdictions of  pertinent institutions, evidencing the need for a territorial approach where the different levels of  
government engage in dialogue.

8 Can Cities from the Global South  
be the Drivers of Sustainable  

Food Systems?

Jorge M. Fonseca, Jane Battersby and Luis Antonio T. Hualda

Introduction

The recent decades have brought structural 
changes in society that has focused attention on 
the role of  cities, and their governments, as po-
tential way to address many of  the sustainability 
issues faced by humanity today. Urbanization is 
now regarded as one of  the most complex phe-
nomena of  our times, impacting food in multiple 
ways, including the way food is produced, con-
ceptualized and valued for human life ( McNicoll, 

1984). The pace of  the urban growth will result 
in two-thirds of  the global population living in 
urban areas by 2050 (UN DESA, 2014).

The potential role of  cities as drivers of  sus-
tainability through food system interventions is 
increasingly acknowledged by global development 
analysts. The Paris Agreement, and the 2030 
Agenda are prompting action in many cities. 
Moreover, The New Urban Agenda (NUA) signed 
in 2016 by UN member countries, serves as 
guidance for intervention on urban-related 
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 matters for the following 20 years. The NUA em-
phasizes the need for fostering sustainable food 
systems, development of  inclusive value chains, 
improved natural resource management and 
stronger rural−urban links that can support an 
integrated development. However, implementa-
tion of  the NUA is the true challenge.

Local governments commonly prioritize 
other basic needs such as public transportation, 
decent housing and tap water, and urban plan-
ners commonly overlook food systems in their 
projections (Greenstein et al., 2015). However, 
signs of  local governments assigning budgetary 
resources to food systems are surfacing, for exam-
ple, the Milan Urban Food Policy Pact. Launched 
in 2015, the pact has now been signed by over 
160 cities from both developed and developing 
countries looking to boost sustainable approach-
es to provide healthy food to all. City Networks 
(e.g. ICLEI, UCLG, C-40) are also starting to advo-
cate for more attention to food systems among 
their members, as well as creating alliances 
 within cities and technical institutions to provide 
 advisory services to their city members.

It is within this context that this chapter 
asks: how can cities be drivers of  food system 
sustainability? It specifically focuses on cities of  
the South due to their rapid urbanization and 
particular ongoing challenges of  poverty and 
food insecurity.

The Era of Urbanization Across  
the Regions in the Global South

We discuss three regions in the South to give a 
background for the discussion on how the cities 
can implement improved food systems. In these 
three regions, with the exception of  the East 
Asia subregion and three countries of  Central 
Asia, the individual income per capita has in-
creased at a very low rate compared to the in-
creased rate of  food prices during the period 
2000−2014 (FAOSTAT, 2016).

This situation poses a threat for poor urban 
residents who mainly rely on cash to avoid food 
insecurity. In many countries in the global South, 
the urban poor spend more than half  of  their in-
come on food (Ruel et al., 2017). Based on data 
collected in 146 countries in 2014−2015 by 
Food and Agriculture Organization (FAO) using 

the Food Insecurity Experience Scale in the Gal-
lup World Poll, nearly 50% of  urban populations 
in the world are moderately or severely food inse-
cure in the least developed countries compared 
to approximately 43% in rural areas (Fig. 8.1). In 
informal urban settlements across the world, 
however, the prevalence of  food insecurity in-
creases to between 70% and 95% of  the popula-
tion (Battersby, 2013; Tacoli et al., 2013), a large 
percentage of  whom are severely food  insecure.

Urbanization trends and intersections of  
the urban and the food systems vary consider-
ably across and within regions of  the global 
South. The United Nations, Department of  Eco-
nomic and Social Affairs, provides an overview 
of  historical, current and projected proportions 
of  regional populations resident in urban areas 
(UN DESA, 2014). Africa and Asia are the fastest 
urbanizing regions of  the world, with Latin 
America and the Caribbean’s urban transition 
having occurred much earlier. These regional 
figures mask significant intraregional variation. 
Increasingly, urbanization in Africa and Latin 
America is centred on towns and intermediate 
centres, while demographic growth in large cit-
ies continues.

While cities are centres of  wealth and power, 
poor people in cities often face living conditions 
that are less than ideal, in the slums. In Latin 
America and the Caribbean, half  of  the poor live 
in urban areas, with around 23% of  the poor 
population living in overcrowded informal settle-
ments or tenements that lack adequate provision 
for basic utilities and public services (Magalhães, 
2016). In sub-Saharan Africa, two-thirds of  ur-
ban residents live in slums (UN Habitat, 2016). 
In some countries (Angola, Ethiopia, Madagascar, 
Niger, Sudan) this proportion is as high as 80%.

These high levels of  urbanization and ur-
ban poverty play important roles in shaping the 
food systems of  these regions. First, in both Africa 
and Asia, remittance from urban households and 
earning from non-farm activities play a major 
role in financing innovation and intensification 
of  farming. In Asia, traders often turn to the local 
processing of  agricultural produce, which diver-
sifies the economic base of  large villages and aids 
their transformation into small urban centres 
(Satterthwaite et al., 2010). Large villages and 
small centres have emerged as hubs for services, 
post-harvest operations and trade, whereas rural 
and urban areas are better linked by infrastructure 
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and information networks (Tacoli and Vorley, 
2016). Second, urban residents are the dominant 
purchasers of  food within the regions. In Africa, 
urban markets absorb two-thirds of  the market 
for non-staple products. In  Eastern and South-
ern Africa, spending on processed foods among 
urban households was 56% of  their expendi-
tures, while in Asia it accounts for as high as 
two-thirds of  the total food expenditure (Reardon, 
2016). Third, in light of  these market opportu-
nities, new value chain opportunities have aris-
en. Central to this transformation has been the 
emergence of  the supermarket, first in Latin 
America, then in Asia and now in Africa. While 
this has brought some benefits to food security 
and nutrition, there are concerns about the im-
pact of  these changing value chains on food sys-
tem sustainability, equity and consumer health.

An Insight of Sustainability  
in the Context of Food Systems

Sustainable Development Goal (SDG) 12 calls 
for sustainable consumption and production, 
but is poorly aligned to SDG 2, which calls for 
an end to hunger, the achievement of  food se-
curity and improved nutrition, and the promo-
tion of  sustainable agriculture. This chapter 
contends that sustainable production will not 
lead to sustainable consumption without urban 

food system governance, and yet SDG 11, the 
urban SDG, fails to mention food.

The overwhelming focus of  food system sus-
tainability policy is on production to the exclu-
sion of  the wider food system (Affognon et al., 
2015), and the absence of  food in urban policy 
has led to profoundly unsustainable urban food 
systems. This manifests in the form of  food waste 
and the urban coexistence of  hunger, micro- 
nutrient deficiency and obesity (Marvin and Medd, 
2006; Alvez et al., 2011). However, loss and 
waste can be reduced, access to healthier and saf-
er foods improved, and increased economic via-
bility of  food businesses can be enhanced through 
more food-conscious design of  retail spaces, san-
itation and pro-poor transport infrastructure 
with the objective of  a sustainable food system at 
its core (Development Initiatives, 2017).

Three Pillars of Sustainability,  
and a Call to Focus on Slums

The sustainable food agenda has largely focused 
on pre-harvest production, engaging sustaina-
bility primarily from an environmental stand-
point. However, by viewing the food system from 
an urban perspective, it is clear that for a food 
system to be sustainable, the policy and pro-
gramme focus needs to extend beyond produc-
tion. It is equally clear that a food system cannot 
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Fig. 8.1. Prevalence of moderate or severe food insecurity among rural and urban populations based on 
the Food Insecurity Experience Scale, 2014−2015. Source: Tefft et al., 2017, based on disaggregated data 
from FAO’s Project ‘Voices of the Hungry’ (http://www.fao.org/in-action/voices-of-the-hungry/). Accessed 
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be considered sustainable if  it is not environ-
mentally, economically and socially sustainable, 
and that these three pillars of  sustainability are 
inextricably linked. Food consumption patterns 
are the driver of  the environmental, economic 
and social sustainability of  the food system, but 
food consumption patterns are in turn shaped by 
urban governance and policy. The following sec-
tion is far from comprehensive, but is designed to 
be illustrative of  the intersecting nature of  the 
three pillars of  sustainability.

Environmental sustainability

National agricultural policies across Africa have 
been directed towards the production of  staple 
crops (maize) to ensure availability and afforda-
bility for urban populations (McMichael and 
Schneider, 2011). This has led to environmen-
tally unsustainable agricultural practices across 
the region. Additionally, urban populations have 
high demands for protein, which requires 
 increasing production of  meat, fish and dairy 
products. Production of  feeds for livestock may 
include the monocropping activities that may 
not preserve biodiversity and sustainable use of  
natural resources (Alkemade et al., 2013). The 
prevailing logic of  food systems feeding urban 
populations is profoundly environmentally un-
sustainable, and is organized along principles that 
are economically and  socially unsustainable too. 
Furthermore, the growing trend of   geographically 
longer supply chains, while decreasing seasonali-
ty of  food supply, may be undermining food sys-
tem resilience to shocks by undermining local 
supply chains. It is essential to ensure a diversity 
of  supply chains in order to increase food system 
resilience (Battersby, 2012).

Economically viable food systems

Economic sustainability entails inclusive econo-
mies, equity along supply chains and the genera-
tion of  employment and livelihood opportunities. 
What is required in the global South, therefore, 
is a food system that is inclusive of  informal sector 
activities that dominate the food systems of  the 
global South. Increased urbanization will en-
hance preference for convenience, unfolding di-
verse opportunities of  entrepreneurship from 

small and informal to large and formal. However, 
it will likely result in an increased share of  modern 
retail markets, which may be difficult for small-
holder producers and processors to enter. The role 
of  governance in shaping economically inclusive 
food systems is fundamental. This implies direct 
food system interventions, such as inclusive insti-
tutional procurement programmes, but also con-
sideration of  spatial planning, trading by laws and 
regulation that support the sustainability of  
small-scale food system actors, all of  which fall 
with the existing mandates of  local government.

Social sustainability

There are increasing concerns that the transi-
tioning food systems of  the global South are not 
socially sustainable, with concerns about the 
health consequences of  changing systems and 
the loss of  traditional foods and food cultures. 
There is increasing evidence of  the triple burden 
of  malnutrition (hunger, micro-nutrient defi-
ciency and obesity) coexisting in cities of  the 
global South (Global Panel, 2017). Supermar-
kets and the fast-food outlets frequently associat-
ed with them may be providing cheaper food, 
but they are also contributing to dietary shifts 
(Demmler et al., 2017). Diets are often shaped by 
poor urban housing conditions, which necessi-
tate consumption of  processed, non-perishable 
goods over healthier, unprocessed foods (Global 
Panel, 2017). Those working from a food sover-
eignty perspective highlight the ways in which 
transforming food systems are resulting in the 
loss of  agency for consumers and producers, and 
a decline in access to traditional foods and food 
practices. While there have been attempts to de-
velop alternative food systems, such as schemes 
linking small farmers and consumers in a box 
scheme in Nairobi, Freidberg and Goldstein 
(2010) found that uptake of  such schemes is 
limited. It is perhaps more instructive to consider 
supporting existing, less formal supply chains 
that are being eroded by the transition towards 
the formalization of  the food system.

The urban slums: an essential focal point

An urban food system cannot be considered to be 
sustainable if  it is not meeting the environmental, 
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economic and social needs of  the poor. In cities 
of  the global South, poverty is concentrated in 
slum areas. Slum dwellers constitute 36.5% of  the 
urban population in developing countries, and 
as high as 70% in Africa, 62% in sub-Saharan 
Africa and 43% in Southern Asia (Reardon, 
2016; UN Habitat, 2016). Cities can no longer 
afford to treat slums as excluded part or ‘excep-
tion’ to the rest of  the city.

Food represents the greatest share of  ex-
penditure for slum residents (Satterthwaite et al., 
2010), and yet food insecurity remains high. 
Food production, processing and retail serving 
the slum areas are associated with poor environ-
mental conditions and infrastructure deficien-
cies (Development Initiatives, 2017). This shapes 
what kind of  businesses are viable and what 
kind of  food is available and accessible to poor 
residents. These same factors shape household 
food utilization. Most urban slums are essential-
ly clusters of  small living spaces with very little 
or inexistent kitchen space, expensive fuel costs, 
lack of  or inadequate refrigeration and storage, 
and no garden production. In the case of  
 Nairobi, a great share of  slum households rely 
on ready-made or street food (IIED, 2016) as a 
means to overcome infrastructural challenges 
that affect the safety of  household food storage, 
preparation and consumption (Kimani-Murage, 
2014).

It is therefore essential to consider what 
forms of  urban planning, programming and 
management might be required to enable the 
 development of  sustainable food system compo-
nents within slums, as well as what interventions 
may be required at the national and global scale 
to develop sustainable value chains from pro-
duction to consumption.

A Challenging yet Promising Outlook

Although food systems in cities of  the global 
South appear to be following the trajectory of  
cities in the North (e.g. proliferation of  corporate 
grocery stores), there are potential spaces for in-
terventions that can enhance the sustainability 
of  current and emergent food systems.

The control of  the supply of  processed food to 
and within cities is increasingly dominated by firms 
supplying retailers, the food service/HORECA 

( hotels, restaurants and catering) and the public 
institutional sectors because these groups have es-
tablished advanced logistics systems in the course 
of  the last few decades (Fraser, 2013; Reardon, 
2016). Acknowledging the influential role of  this 
axis of  intermediaries across the food system is 
important because while some food supplied is 
considered healthy (‘raw’ frozen foods), these food 
suppliers distribute much of  the high calorie, 
dense food seen today in cities, and have an im-
portant influence in diet nutrient composition.

Extremely poor urban dwellers are often ex-
cluded from the benefits of  efficient ‘last mile’ 
perishable food supplying systems (e.g. logistics 
systems within the cities), that improve access to 
affordable end products. This exclusion happens 
for different reasons, including poor or absent 
food infrastructure, bad coverage of  public trans-
portation and lack of  security. The impact of  
‘walking distance’ to the different food assets in 
cities (e.g. wet markets) on healthy diets has 
been well documented (Coveneya and O’Dwyer, 
2009). The concepts of  food deserts (low availa-
bility of  affordable fresh food in high population 
densities), food swamps (plethora of  excess of  
non-nutritious food) and food tundras (lack of  
affordable fresh food but also excess of  non- 
nutritious food) were first described in cities of  
the global North, but these concepts are now a 
growing issue for the South.

However, there are emerging social entre-
preneurship interventions acknowledged as inno-
vative ways of  reaching underserved communities 
through cross-sectional alternative distribution 
schemes. An inclusive process in place is the bicycle- 
based egg sellers of  Dar es Salaam (Wegeriff, 
2014). These initiatives require support and ap-
propriate infrastructure development. For inno-
vation in food businesses, appropriate capacity 
building and improved coordination for logistics is 
needed (Fonseca and Vergara, 2015). Successful 
interventions reveal the significance of  govern-
ment support to enable an adequate (institutional) 
environment for improved food systems (e.g. re-
search, extension). Unfortunately, in most devel-
oping countries where advisory services exist, 
pre-harvest production is the only emphasis 
( Affognon et al., 2015). Fostering knowledge for 
post-production aspects of  nutritious food sup-
ply chain, including cross cutting issues such as 
gender and environmental sustainability, is not 
yet emphasized.
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Foreseen – Needed – Areas  
of Interventions in the South  

for Global Sustainability

The intrinsic situation of  countries in the global 
South, including the indicated socioeconomic 
inequality and the current unsustainable con-
sumption trends, suggest global sustainability 
requires solid steps in the South toward: (i) stable 
plurality of  actors across the food supply chain 
and related sectors: (ii) a holistic approach that 
truly constructs a resilient social and environ-
ment world; and (iii) a viable economic environ-
ment. Selected approaches (Fig. 8.2) that could 
be key to keep the diversity (bio, stakeholders, 
diet) needed and the actions to keep social and 
environment involved in a just and regenerative 
way are presented in this section. The first four 
examples are commonly systemic by nature, 
 integrating supply with consumption, with the 
aim to internalize the social and environmental 
costs. The last example described has entry points 
that are not largely systemic and often miss the 
connection between production−consumers or 

the full sustainability dimension. However, these 
practices have constituted solid first steps to 
 create social and political momentum that has 
prompted more systemic approaches.

Solidarity schemes

Social and solidarity economy has been ignored 
by many on the basis that it makes little sense if  
the economic returns are lower when re-investing 
in the sustainability of  the system. For city-
linked food systems, this makes a lot of  sense as 
people need income to improve wellbeing both in 
rural areas and in the city. As an example, the 
government of  Peru brought Peruvian cuisine to 
the status of  National Heritage after times of  po-
litical instability in 2007. This prompted chefs to 
establish the Peruvian Society of  Gastronomy, 
also known as APEGA, a year after to showcase 
authentic Peruvian dishes. This evolved into 
connecting actors across the food system and 
started a movement of  solidarity between chefs 
and small producers, and disseminating ‘know 
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Fig. 8.2. Possibilities for local government in the global South to boost efforts towards sustainable food 
systems. Areas of intervention outside the core circle are options initially perceived as not as holistic 
actions compared to those within the circle, but are often triggers of systemic solutions in the long term 
(e.g. urban agriculture promotion has resulted in cities re-connecting with food and later stimulating a 
participatory process on food system planning).
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how’ to school cafeterias on food preparation of  
indigenous food.

Inclusive value chain collaborations

Value chain collaboration (VCC) focuses on the 
integration of  smallholders and building on 
market niches, often connecting consumers to 
the suppliers. While some VCCs have shown de-
cline of  biological and dietary diversity with the 
social insertion and higher productivity, a good 
selection of  collaborators can alleviate that and 
possibly stimulate a sustainable food system 
 approach (Ros-tonen et al., 2015).

In many parts of  the global South, modern 
supermarkets are seen as the alternative to tradi-
tional food systems, and what are considered 
‘alternative food systems’ in the global North 
have not been widely successful so far, as the ex-
ample of  the box scheme in Nairobi illustrated. 
What may be appropriate is greater transparen-
cy and efficiency along traditional supply chains. 
In Zimbabwe, the eMKambo platform run by 
Knowledge Transfer Africa serves to provide 
market information and finance to agriculture 
value chain actors to enable economically sus-
tainable agricultural and market sectors (www.
emkambo.co.zw). This kind of  intervention, along 
with fostering an environment for smallholders 
to associate (e.g. cooperatives) may support path-
ways to sustainable food systems.

Food system planning

Food system planning was only introduced early 
in this millennium as a ‘new subject’ for urban 
planners. Food planning is seen as a holistic 
analysis and implementation-based strategy for 
addressing both policy and investment needs 
with the goal of  improving sustainability of  the 
food system linked to cities and surrounding ter-
ritories. The poor food utilization plus the reduc-
tion of  access to food as result of  climate change 
aggravate the situation of  the most vulnerable 
in urban areas (Tacoli et al., 2013). The evidence 
from food system responses to extreme weather 
events, which are becoming increasingly preva-
lent as a result of  climate change, indicates sig-
nificant food system vulnerability and a need to 
plan from field to table (Fonseca, 2009). Food 

system planning has been included within the 
NUA and speaks of  the need to plan across a 
range of  scales.

Participatory processes

Multi-stakeholder processes are increasingly 
considered to be an important element of  policy 
design, action planning and implementation, by 
directly addressing systemic learning in society 
(Buchanan et al., 2013). Smit (2016) concluded 
that cities and central governments need to bet-
ter understand existing urban governance pro-
cesses and the competing interests of  actors to be 
able to collaboratively design interventions to 
improve urban food security and overall food sys-
tems. The role of  different actors involved in gov-
erning urban food systems is key, often prompting 
something like the food policy councils found in 
North America. The most successful stories to 
reduce urban health problems involved partici-
patory processes where the poor were engaged 
to change their own conditions. The challenge 
seen was to bring these examples at a speed and 
scale that can cope with the growing rate of  
slums dwellers.

Selected ‘cascade trigger’ entry points

While the previous approaches are systemic in 
nature, specific sectoral urban actions may also 
serve to trigger holistic approaches in the long 
term. Urban agriculture has emerged as focus of  
research in sub-Saharan Africa as a potential 
path towards food security and poverty allevia-
tion strategy. However, it is often hindered by a 
failure to take a systemic approach (Battersby, 
2013). In parts of  the Philippines, school and 
community gardens are implemented as part of  
a food security and nutrition strategy in an ur-
ban area (http://www.searca.org.). It has shown 
an effect on people’s re-connection with food that 
often results in larger food system programmes 
through social movements. The connection with 
food has proven effective with children (FAO, 
2010). Public procurement, another important 
entry point, shows potential not only for garden 
production, but for smallholder economic devel-
opment and nutrition education, and forming 
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ample food system programmes. Cities struggle 
with waste, and this is an opportunity for pro-
moting a circular economy, through recycling 
and composting. Stimulating waste prevention 
and management creates awareness raising on 
environmental and people needs, and has also 
inspired larger more holistic movements. Fur-
thermore, food safety can be enhanced by coor-
dination along the supply chain, appropriate 
infrastructure to reduce transport time and con-
tamination, and good handling and processing 
practices (Fonseca, 2006). This does not mean 
formalization, as multiple studies have demon-
strated food sold by informal traders is often as 
safe as that from formal retailers in African cities 
(von Holy and Makhoane, 2006). Investment on 
rural hubs, while initially being only a target for 
better logistics and market, should serve to raise 
awareness among consumers on the safety and 
capability for tracing product.

Final Remarks

Cities, food systems and sustainability, are explic-
itly described in SDGs 2 (food security), 11 (resil-
ient cities) and 12 (sustainable production and 
consumption). For the growing urbanization of  
the global South, achieving these three goals re-
quires an integrated set of  actions, with a con-
certed focus on the slum areas that house the 
most vulnerable urban populations. A world that 
promotes sustainable diets must prioritize actions 
for the wellbeing of  inhabitants in slum areas.

Sustainable food systems of  the future in 
the global South may also rely on how small cit-
ies and towns are fostered in the next decades. 
The so-called ‘missing links’ in the rural−urban 
interface may be the key to providing the bal-
anced and harmonized exchange of  product and 
services. Consumers in secondary cities may 
have a different ‘relationship’ towards food. 
Moreover, there is growing evidence that the 
poor in rural areas find a more efficient way to 

improved economic situation through the rural 
non-farm economy and secondary towns, rather 
than migrating to large cities (Christiaensen 
et al., 2013). Investment for enhanced value ad-
dition interventions in small towns, in addition 
to the aim of  balanced economic development, 
can open opportunities to highlight ‘credence 
values’ or perceived values (e.g. freshness, local) 
in urban dwellers and promote regional foods, 
and very importantly the underutilized indige-
nous species, which are often resilient to climate 
change and add immensely to the diversification 
of  diets. An initiative in Asia, called Future Smart 
Food, is a good example.

The solidarity of  downstream food system 
actors (consumers, retailers, HORECA) with 
producers is an important driver that can also 
retain culture, and one that can impact enor-
mously a food system. Above all, participatory 
processes seem to be the ultimate way to enable 
sustainability, first because the voices of  the 
most vulnerable can be heard, and second be-
cause the changes toward environmental sus-
tainability appear to have continuity only when 
beneficiaries are also the ones on command in 
the planning phase.

Unfortunately, our research found very few 
successful food system interventions by local au-
thorities in the global South, and particularly 
only a handful of  cases with examples that com-
prehensively address all pillars of  sustainability 
(e.g.  Belo Horizonte) similar to those in cities 
from the North (e.g. Vancouver, Bristol, Toronto). 
We found the global South is still lacking broad 
interventions that are directed ultimately towards 
a coherent commitment at global, national, sub- 
national and the local levels. This is not a simple 
task, not even within city geographical bound-
aries, as often policies impacting food systems 
feeding cities are established with different insti-
tutions inter-crossing in their jurisdiction, which 
highlights the need for a territorial approach 
where the different levels of  governments  engage 
in dialogue.
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Abstract
Agenda 2030 for Sustainable Development is a global commitment that includes a set of  17 sustainable development 
goals (SDGs) and 169 targets. Food systems are at the heart of  this agenda. SDG 12 seeks to ‘ensure sustainable 
consumption and production patterns’. The third target under this goal, target 12.3, calls for reducing by half  per 
capita global food waste at the retail and consumer levels, and reducing food losses along production and supply 
chains (including post-harvest losses) by 2030. SDG target 12.3 has the potential to embed prevention and 
reduction of  food loss and waste in public and private sector strategies and to contribute to more sustainable diets 
and consumption patterns around the world. Food systems today are confronted with, among other issues, 
increasing non-communicable diseases linked to diets as well as socioeconomic and environmental concerns 
related to food waste. The macro- and micro-food environment within which consumers find themselves is multidi-
mensional and they − alongside national governments and food supply chain stakeholders − can play a role in 
preventing and reducing food waste and contributing to sustainable diets. This chapter identifies six major chal-
lenges related to food waste prevention and reduction and sustainable food systems. Challenges range from recogni-
tion that the global food system is impacted by the attitudes and behaviours of  local, national, regional and 
global food supply chain actors, to the definitions of  food waste, measurement methodologies, data collection, 
and the need for agro-industry productivity and behavioural change thinking. A matrix policy analysis – based 
on a combination of  initiatives at macro, meso and micro-level – is then recommended as a possible approach to 
successful food waste prevention and reduction.

9 Consumer-level Food Waste  
Prevention and Reduction Towards 

Sustainable Diets

Silvia Gaiani, Rosa Rolle and Camelia Bucatariu

Agenda 2030: a Global Framework  
for Action Focused on Food Systems

Agenda 2030 for Sustainable Development (UN, 
2015) is a global commitment that consists of  a 
set of  17 sustainable development goals (SDGs) 
and 169 targets. Launched in 2015, it is considered 
to be a broad intergovernmental agreement that 
serves as the Post 2015 Development Agenda.

The main aim of  the SDGs is to connect pov-
erty alleviation, human wellbeing and environ-
mental protection in an integrated way while ensur-
ing sustainable human development,  decoupling 

socioeconomic development from  environmental 
impacts, and addressing the evolving food demand.

Food systems are at the core of  Agenda 
2030: they are both a means and an end towards 
achieving the SDGs. They address the entire food 
supply chain from production to trade, distribu-
tion, consumption and waste management.

Food systems are currently challenged by 
macroeconomic trends, such as the increasing 
global population, growing inequalities, depletion 
of  natural resources, geopolitical dynamics (the 
world is currently experiencing the highest lev-
els of  displacement on record, with 65.3 million 
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people displaced worldwide), undernourishment 
(815 million people are hungry), micronutrient 
malnutrition and over-nutrition (nearly 2 billion 
people are deficient in micronutrients and 2 bil-
lion people are overweight or obese) and large 
quantities of  lost or wasted food (an estimated 
one-third of  global food production).

Meeting the multi-faceted challenges faced 
by food systems necessitates a systems-level 
approach, as well as transformative changes in 
how and where food is produced and consumed. 
The establishment of  food systems that are inclu-
sive, sustainable, nutritious and healthy is vital.

The SDGs include key action steps towards 
achieving sustainable food systems. SDG 12 aims 
to ‘. . .ensure sustainable consumption and pro-
duction patterns’ and its target 12.3 states ‘By 
2030, halve per capita global food waste at the 
retail and consumer levels and reduce food losses 
along production and supply chains, including 
post-harvest losses’.

FAO defines food loss as the decrease in 
quantity or quality of  food that takes place in the 
food supply chain. Quantitative food loss refers to 
the decrease in the mass of  the food, while qual-
itative food loss relates to the decrease of  quality 
attributes of  food – appearance, flavour, texture, 
nutritive value, and so on. Food loss includes 
pre- harvest loss (loss between maturity and har-
vest), loss at harvest and post-harvest loss. Food 
waste refers to discarding or alternative (non-
food) use of  food that is safe and nutritious for 
human consumption. It occurs along the entire 
supply chain, from harvest to consumption, pri-
marily in retail and at the consumer level.

Consumers can play an important role in 
the fight against food waste toward attaining 
sustainable food systems, as reducing food 
waste, consuming in a responsible way and 
adopting sustainable diets can generate multi-
ple benefits for the economy, food security and 
the environment.

Consumer-level Food Waste:  
Determinants, Impacts and Potential 

Solutions

Consumers are the primary generators of  food 
waste across the food supply chain in higher in-
come economies (Stenmarck et al., 2016), with 

the retail sector following closely behind. Pudel 
and Westenhofer (1988) identified four areas that 
form the backbone of  food waste generation:

 1. Devaluation – food is seen as something 
 obvious, not something valuable.
 2. Lack of  knowledge about food identity – 
consumers no longer know about the cultural 
background and ingredients of  the food they 
consume.
 3. Lack of  knowledge about the origin of  food – 
globalization and loss of  local food culture.
 4. Loss of  social and emotional linkage to food – 
eating together is no longer an everyday family 
tradition and traditional family recipes are 
disappearing.

These tendencies have led, in some cases, to an 
emotional neutralization/detachment and have 
given consumers the perception that food is 
simply a product, as any other product on the 
market, instead of  a vital constituent for life.

Examples of  strategic approaches to address-
ing food waste prevention and reduction are 
already available worldwide. The European Un-
ion is promoting initiatives and research on the 
topic. For instance, the EU project FUSIONS − after 
gathering nearly 300 factors on EU food waste – 
concluded that there are three main consum-
er-related food waste determinants: (i) social 
factors, such as household type, family structure 
and related lifestyles; (ii) individual behaviours, 
perceptions of  and expectations towards foods; 
and (iii) consumers’ lack of  awareness, knowl-
edge and skills about how to preserve, store and 
cook food (FUSIONS, 2013). Moreover, the Euro-
pean Commission’s ‘Preparatory study on food 
waste’ from 2010 underlines the lack of  aware-
ness, attitudes or preferences as consumer-level 
causes of  food waste alongside the societal 
trends of  urbanization and changes in the com-
position of  diets (European Commission, 2010). 
Finally, Quested et al., (2013) stress that wasting 
food is not a conscious decision. There is a gap 
between the activity causing it and the conse-
quence of  wasting food. While food and eating 
are characterized by a complexity of  habits and 
rituals, wasting food is mostly invisible and, 
thus, much less impacted by social norms or so-
cial signalling. People find it extremely difficult 
to realize how much food they throw away and 
consequently how they could take action against 
food waste.
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Despite context-based cultural and economic 
differences, consumer attitudes and behaviours 
are becoming similar both in developed and in 
developing countries. In the BRICS1 countries, 
for instance, affluence has resulted in consumers 
buying convenience foods, dedicating less time 
to cooking and increased out of  home consump-
tion (Godfray et al., 2010). In addition, research 
conducted in the Philippines (Esguerra et al., 
2017) has shown that the main reasons for wast-
ing fruits and vegetables at household level are 
forgetting to cook the produce purchased, not 
planning meals properly and overbuying (often 
poor quality food). Interviews conducted with 
households in Mamelodi Township in South 
 Africa, by researchers of  the University of  South 
Africa (Ramukhwatho, 2014), have identified 
the main causes for food waste as preparing too 
much food, the close expiry date and promo-
tional marketing.

One main issue to underline when assessing 
the (global) quantities of  consumer food waste is 
that, due to the lack of  a homogeneous method-
ology, it is only possible to present estimations; 
direct comparisons cannot yet be made. Gener-
ally, data originate mainly from specific food 
supply chains or national studies carried out by 
governmental organizations or research institu-
tions that apply a range of  different methodolo-
gies. In some cases, estimates are derived from: 
(i) diaries completed by household members 
who monitor and document the weight of  
their wasted food over a period of  several days; 
(ii) self-reports estimations in questionnaires and 
interviews; and/or (iii) calculations of  the caloric 
content of  food that is physically sorted from the 
households’ garbage bins. Furthermore, some 
studies have measured household food waste as 
a percentage of  the total weight of  consumed 
food or as a percentage of  each of  the consumed 
food items. Some of  the reports make use of  very 
small sample sizes, whereas others are performed 
at a more aggregate level than households (re-
gional or national).

Although food waste may differ in terms of  
causes and quantities from region to region and 
from nation to nation, being dependent on geog-
raphy, infrastructure, cultural traditions, eating 
habits, and so on, the impacts of  consumer-level 
food waste on the environment, climate and 
economy have worldwide and interconnected 
consequences.

In terms of  environmental impact, FAO 
(2013) estimated that the highest carbon foot-
print of  food waste occurs at the consumption 
phase (37% of  total). This is because every kilo-
gram of  food that is wasted at the end of  the 
supply chain has a higher carbon intensity than 
at earlier stages, owing to harvesting, transpor-
tation, processing and distribution that accumu-
late additional greenhouse gases along the supply 
chain. In particular, meat and cold cuts, milk and 
dairy products, vegetables and rice contribute 
the most to the environmental burden from 
being wasted. Additionally, the disposal of  food 
and drink waste in landfills adds to the release of  
greenhouse gases such as methane (Graham- 
Rowe et al. 2014) – which is 25 times more potent 
than carbon dioxide emissions (EPA, 2015) – 
along with others that contribute to climate 
change (Goebel et al., 2015).

In terms of  economic impact, food waste 
has a direct and negative impact on consumer 
incomes. A study conducted by LEI (2013) shows 
that reducing food waste by EU households could 
lead to annual household savings of  €92 per 
capita. In addition to that, a number of  reports 
underline the existence of  complex relationships 
between per capita income and household be-
haviour. According to a study reported by Setti 
et al. (2016) based on an Italian sample of  re-
spondents, such a relationship is explained by an 
inverse U-shaped curve: mid-to-low income 
consumers tend to buy larger quantities of  lower 
quality products and as a consequence waste 
more food.

In order to reduce food waste generation and 
its related environmental−economic impacts and 
promote sustainable food systems, FAO recom-
mends the implementation a food waste pre-
vention and reduction strategy based on the 
prioritization of  actions as presented in Fig. 9.1. 
The food-use-not-loss-or-waste hierarchy, as in-
troduced in the ‘CFS Policy recommendations on 
Food Losses and Waste in the context of  Sustain-
able Food Systems’ (CFS, 2014) focuses on avail-
ability and accessibility of  safe and nutritious food 
for direct human consumption, followed by food 
loss and waste prevention at source, recovery 
and redistribution of  safe and nutritious food for 
direct human consumption, animal feed, com-
post and/or incineration with energy recovery 
(based on context variables) and ultimately dis-
posal in landfills.
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In combination with the hierarchy princi-
ples, we also suggest that a matrix combination 
of  macro/public sector-led approaches (based on 
policies, legislation, market-based instruments, 
provision of  infrastructure), meso approaches 
(centred around cooperation among food chain 
stakeholders) and micro/consumer-led−bottom- 
 up approaches (where changes in individual at-
titudes, shopping and consumption habits are 
pivotal) are most likely to bring about effective, 
long-lasting results in terms of  (consumer-level) 
food waste reduction and prevention.

With regard to macro approaches, interna-
tional organizations and governments are work-
ing in several areas to bring about changes. 
Among the main actions that need to be scaled 
up are: (i) the setting up of  data monitoring sys-
tems and reduction targets (e.g. The Scottish 
Government has pledged to reduce the nation’s 
food waste by one-third by 2025 [Zero Waste 
Scotland, 2016]); (ii) the enhancement of  clarity 
concerning date marking on packaged foodstuffs 
(e.g. a project under the Nordic Green Growth 
program run by Østfoldforskning has developed 
common Nordic guidelines for date labelling); 
(iii) the provision of  adequate tax measures, incen-
tives and subsidy schemes (e.g. the South Korean 
government has introduced a pay-as-you-go sys-
tem according to which residents and businesses 

are charged for the exact amount of  food they 
throw away [Asia Today, 2013]); (iv) the promo-
tion of  awareness campaigns, education and food 
literacy (e.g. there are currently hundreds of  food 
waste awareness raising campaigns running all 
over the world, for example South Africa to 
China); and (v) the support of  consumption 
shifts towards less resource-intensive and envi-
ronmentally impactful foods (e.g. the Indone-
sian Consumers Foundation (YLKI) has been 
promoting a sustainable consumption lifestyle 
which includes sustainable diets).

Medium- to long-term support for consum-
ers is preferred over short-term actions.

With regard to meso level approaches, food 
producers, processors, retailers and the food ser-
vice sector impact consumer choices through, for 
example, food packaging and labelling and the 
delivery of  information on expiry dates, as well as 
on storage, freezing and packaging options.

Retailers could incentivize an optimum pur-
chase of  safe and nutritious food by adequately 
lowering prices in time for most effective sale and 
by promoting the selling of  imperfect fruits and 
vegetables that would otherwise be thrown away. 
Retailers may also make use of  available food 
items in-store by freezing or cooking them or by 
delivering them to secondary retail. The use 
of  technologies designed to increase shelf-life, 

Safe and nutritious food available and accessible for human
consumption

Loss and waste of safe and nutritious food
prevention and reduction at source

Recovery and redistribution of safe and
nutritious

food for direct human consumption

Feed

Context dependent:
Compost, energy

recovery,
other industrial uses

Disposal

Fig. 9.1. Food-use-not-loss-or-waste hierarchy. Adapted by Bucatariu Camelia from CFS (2014).
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ensure safety and nutritional properties and warn 
of  expiration dates is also beneficial to consum-
ers. The food service sector could also reduce its 
waste – partially due to the unpredictability of  
consumer demand − by supporting the recovery 
and redistribution of  safe and nutritious food for 
direct human consumption.

With regard to micro-level approaches, the 
understanding of  date labelling on packaged food 
products (mainly the distinction between ‘best 
before’ and ‘use by’, the first indicating the date 
until when the food retains its expected quality 
and food can be still consumed past this date, the 
latter referring to the precise day until which food 
is safe to be consumed), coupled with capacity de-
velopment and the provision of  information on 
safe food handling at the household level, can 
represent effective options to prevent and re-
duce consumer-level food waste. Awareness 
raising and education on food planning, pur-
chasing, handling and management can also 
have positive impacts on consumer attitudes and 
behaviours.

The synergy among these actions is of  par-
amount importance. Accordingly, the use of  a 
matrix that combines macro-, meso- and micro- 
level approaches at the local, national and inter-
national levels – in parallel with context-based 
strategies for food recovery and redistribution − 
could provide a framework toward achieving 
SDG 12.3.

Consumer-level Food Waste  
Prevention and Reduction  

and Sustainable Diets

A number of  scientists, including researchers 
from LEI, the Agricultural Economics Institute 
of  Wageningen University and Research Centre 
(Rutten et al., 2013), suggest that the adoption 
of  sustainable diets, alongside other valuable 
options such as the food packages of  reduced 
size or reducing portion size in the food service 
sector, could represent an efficient step toward 
reducing consumer-level food waste.

Sustainable diets, as defined by Burlingame 
& Dernini (2012), are those diets with ‘. . .low 
environmental impacts which contribute to 
food and nutrition security and to a healthy life 
for present and future generations. Sustainable 

diets are protective and respectful of  biodiversity 
and ecosystems, culturally acceptable, accessible, 
economically fair and affordable; nutritionally 
adequate, safe and healthy; while optimizing nat-
ural and human resources.’ Sustainable diets 
are required to meet multiple environmental, 
social and developmental criteria – from health 
to climate change, from land use to nutrient flows, 
from water availability to affordability, from food 
security to people’s security. Food waste, under-
nutrition, overweight and their associated 
non-communicable diseases linked to nutrition 
and diets often coexist not only in the same coun-
try but also within the same community, there-
fore improving food access and literacy and 
preventing food waste are essential dimensions 
of  a sustainable and healthy diet.

Achieving food security and nutrition re-
quires that food consumption and production 
align toward a sustainable global food system. 
Operational linkages with the SDGs should be 
ensured from local to national and from regional 
to global levels. A global sustainable food system, 
based on interconnectedness and interactions 
between the four food security and nutrition 
dimensions (availability, access, utilization and 
stability) can safeguard the active and adequate 
participation of  consumers.

Challenges Ahead

It follows from the previous sections that food 
waste prevention and reduction in the framework 
of  sustainable diets is confronted by a number of  
challenges. These range from challenges that are 
specific to the waste problem – including defini-
tions, measurement methodologies, data collec-
tion, policies and individual behavioural change − 
to macro-level challenges that are linked to food 
governance, food value chains, the commodifica-
tion of  food and agro-industry efficiency.

Here we identify and outline six key chal-
lenges and provide a solution-oriented guidance.

Challenge related to food and food  
waste terminology

A key consideration is that the value of  food 
to humans is represented by its nutrients that 
support life. Accordingly, it becomes relevant to 
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highlight that when addressing food waste pre-
vention and reduction we are also effectively 
preventing and reducing the waste of  micronu-
trients and macronutrients that support human 
life and development.

Addressing the definition of  food leads to 
the need to work on defining food waste as well. 
There is no global harmonized definition of  food 
waste. Definitions vary in accordance with the 
actor of  the food supply chain monitoring the 
waste, and the composition of  food waste itself, 
how it is generated and managed. Culture also 
plays a role: what is considered waste in some 
countries may not be considered waste in others 
(e.g. offal) and this can change over time.

FAO (2017b) refers to food waste as the dis-
carding or alternative (non-food) use of  food that 
is safe and nutritious for human consumption. 
To date, the European Commission has not yet 
provided a definition of  food waste − the position 
being that there is respectively a definition of  
‘food’ in the Regulation No 178/2002 of  the 
European Parliament and of  the Council (the 
General Food Law) (EU, 2002) and one of  ‘waste’ 
in the Waste Framework Directive (European 
Commission, 2016). Waste and Resources Action 
Programme (WRAP), in the UK, differentiates 
among wasted food (edible parts), and the asso-
ciated inedible parts; Smil (2004) considers food 
waste the difference between the quantity of  
food that each person consumes and what s/he 
really needs (energetic value); and Tavill (2015) 
defines wasted food as the antithesis of  the triple 
bottom line, thus referring to three pillars of  
sustainability − people, planet and profit.

Challenge related to food  
waste methodologies and data  

collection

Although waste is an issue of  global significance, 
basic information is lacking on the types and 
quantities of  food wasted. Currently available 
statistics provide some information but are still 
based on very limited data. The uncertainty 
relates to the debated definition of  food waste, 
the lack of  homogeneous data collection meth-
odologies, the cost and the level of  difficulty of  
conducting primary fieldwork. Collection of  
food waste data requires in-country expertise, 

commitment over many years, effective measure-
ment and monitoring and funding.

One possible way to obtain quantitative 
 information on consumer-level food waste is to 
launch questionnaires and interviews to seek to 
ascertain shopping and consumption habits. 
For example, a panel launched by the Ministry 
of  Agriculture and Fisheries, Food and Environ-
ment (MAPAMA) in Spain in 2014 – originally 
mainly intended to collect data on consumers’ 
weekly purchasing and consumption behav-
iours – has gradually expanded and has allowed 
the collection of  relevant information on food 
waste for 17,506,877 Spanish households 
in 2016.

Challenge related to vertical  
and horizontal coherence in policies  

and food value chains

Vertical and horizontal coherence is required not 
only at the normative level for the food system, 
but also at an operational level for the entire 
food value chain. The current intra- and inter- 
disconnect across policies and stages of  the sup-
ply chain generate incoherence that ultimately 
impact also consumer behaviour, diets, food 
waste prevention and reduction.

With reference to vertical and horizontal coher-
ence in food waste prevention and reduction policy 
approaches, consumer-level food waste preven-
tion and reduction require a number of  different 
policy measures − ranging from health to infra-
structure, from logistics to climate change − that 
go beyond the final food items delivered to the 
consumer. That is why the successful examples 
of  food waste prevention and reduction, inde-
pendent of  their geographical implementation, 
always involve the public sector working along 
the private sector and civil society.

Interventions, such as legislation, market- 
based instruments, awareness campaigns, (vol-
untary) agreements and education can make a 
significant contribution when embedded in a 
broader and integrated food system policy with 
an eye on the national specific circumstances. 
The suggestion as highlighted earlier, is a 
matrix combination of  macro, meso and mi-
cro  approaches that reflects also the 2014 
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Committee on World Food Security ‘food-use-
not-waste’ hierarchy.

Changes related to cultural habits and the 
promotion of  a culture of  active waste avoidance 
should be also incentivized. Consumers’ capacity 
can be strengthened through education that 
engages youth along with their families and 
their educational institutions. An example can 
be drawn from the 2017 FAO education material 
for school children on the issue of  food waste 
reduction (FAO, 2017a).

With reference to vertical and horizontal coher-
ence in global food value chains, food systems around 
the world are impacted by multiple pressures − 
from burgeoning obesity to environmental 
degradation and farmers’ livelihoods − clearly 
showing competing interests in different sectors: 
agriculture, food safety and public health, trade, 
environmental protection, climate and energy, 
economic and social cohesion, rural development 
and international development, employment and 
education. As a consequence, food value chains 
may sometimes suffer from fragmentation of  the 
food system. Food value chains were defined by 
FAO (2014) as:

. . .the full range of  farms and firms and their 
successive coordinated value-adding activities 
that produce particular raw agricultural 
materials and transform them into particular 
food products that are sold to final consumers 
and disposed of  after use, in a manner that is 
profitable throughout, has broad-based benefits 
for society, and does not permanently deplete 
natural resources.

Horizontal linkages in food value chains connect 
operators in the same market or industry, verti-
cal linkages connect suppliers, buyers and con-
sumers across the entire chain in a coordinated 
and sustainable way and are strictly bound to 
food governance. When there is no coordination 
between horizontal and vertical linkages, value 
is lost. Value is also absent if  the supply chain 
fails to integrate nutrition needs, sustainability, 
coordination among stakeholders and consum-
ers’ concerns into its operations. Consumer-level 
food waste is an additional example of  value 
lost at the final stage of  the supply chain. Across 
countries, there are important gains to be real-
ized from multilateral action to provide global 
public goods such as a sustainable global food 
system.

Challenge related to the disconnect 
between food governance  

and the global food system

The notion of  food governance refers to:

the ability to design public sustainable policies 
(and mobilize social resources in support of  
them) and outline institutional, technological 
and financing options that should be exercised 
at the global, regional, national and local 
levels and implemented by the different 
actors/stakeholders involved in the process.

(Rogers, 2002)

The current global food governance, based on the 
agro-industrial paradigm associated with the 
production of  standardized food commodities and 
a focus on the production process, lacks both an 
effective integration of  health and environ-
mental issues in its arrangements and a holistic 
approach that takes into consideration food 
waste prevention and reduction in combination 
with the promotion of  sustainable healthy diets. 
The disconnect among food governance, the 
way the food supply chain works, and consumer 
needs/attitudes, is a key issue that warrants 
attention. Actors in food governance should fo-
cus on implementing policies and practices that 
promote sustainable food consumption, improve 
food policy coherence, support consumer choice 
and access to safe and nutritious food all year 
long and promote value-shifting messages about 
health, pleasure, convenience, social interaction 
and taste, in order to support food waste preven-
tion and reduction strategies.

The FAO’s Global Initiative on Food Loss 
and Waste Reduction launched in 2011 supports 
an interconnected food system governance for 
sustainability and resilience (FAO, 2011).

Challenge related to the  
commodification of food

Food, over time, has evolved from a local resource 
held in common within a community, into a pri-
vate, transnational commodity.  This process of  
commodification, which may encompass more 
food miles, reduced food options to those unable to 
cope with transport hurdles, marketing-induced 
food attractiveness and all-the-year presence of  
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seasonally produced foods, has led to the devel-
opment of  certain traits of  food in order to fit 
mechanized processes put in practice for mar-
keting purposes and not for human nutrition 
objectives. Safe and nutritious food should be 
re-conceived as a common good that supports 
human life in the transition toward a more sus-
tainable global food system that is providing for 
all − from food producers to consumers.

Challenge related to the importance  
of agro-industry efficiency and access  

to available technologies

The agro-food industry is facing a number of  
challenges to promote and increase sustainable 
innovative growth. This requires a re-evaluation 
of  current practices, cooperation among enter-
prises along the vertical supply chain as well as 
guidance from governments on management 
activities and environmental awareness.

Optimal packaging strategies, specifically, 
can play a role in consumer attitudes toward 
food, their reasons for wasting it and the psy-
chological aspects that encourage waste preven-
tion behaviour. Packaging can contribute to 
reducing the environmental and economic bur-
dens connected to consumer-level food waste: 
maintenance of  food quality, extension of  shelf-
life, enhanced food safety, delivery of  product 
information, recognition of  brand identity, con-
venience of  pre-prepared food or portion sizes, 
and so on. At the same time, consumers need to 
have an adequate capacity for food packaging 
information interpretation and handling to 
preserve the nutrient properties as well as food 
safety.

In addition to that, apps, smart fridges (that 
allow the remote observation of  food about to 
decay), in-store and online shopping lists, intelli-
gent indicators of  freshness or ripeness, just to 
name a few, all represent useful technologies. 
These technologies require a suitable regulatory 
framework before market introduction, one that 

considers the ex-ante impact analysis on all that 
can be affected and ensures adequate safeguard 
mechanisms, ownership and accountability.

Conclusion

Prevention and reduction of  food waste is one of  
the concrete ways to improve the sustainability 
of  the global food system. As such, reducing 
consumer-level food waste goes much further 
than just optimizing the functioning of  the food 
system: it can be part of  broader systemic change 
towards sustainable diets and global food securi-
ty and nutrition.

A number of  solutions can be implemented 
to fully realize the potential of  food waste reduc-
tion. Based on context, this could require market- 
led investments in infrastructure, technological 
skills and knowledge, storage, transport and 
distribution or retailers, food services and the 
actions of  consumer. In this chapter we have 
recommended a matrix approach consisting of  
macro, meso and micro actions to prevent and 
reduce food waste − going from the identification 
of  causes and the selection of  potential solutions 
adapted to cultural and product specificities, to 
the involvement of  all concerned actors − that 
should evaluate the cost−benefit and the return on 
investment in the short, medium and long term.

The six identified challenges, and the sugges-
tions for addressing them, range from the defi-
nitions of  food and food waste, to vertical and 
horizontal systemic coherence, and agro-industry 
efficiency. Cross-cutting issues are represented 
by measurement and reporting for SDG 12.3 for 
which the FAO has been mandated as custodian 
UN agency, together with UN Environment, and 
the global objectives of  the UN Decade of  Action 
on Nutrition.

SDG 12.3 is the first universal goal in history 
set specifically to prevent and reduce post-harvest 
loss, food loss and food waste. This opportu-
nity must not go without an adequate global to 
regional and national to local response.

Note

 1 Five major emerging national economies: Brazil, Russia, India, China and South Africa.
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Abstract
The world continues to struggle with the multiple burdens of  malnutrition that affect billions of  individuals and 
the countries in which they live. One major contributor to nutrition outcomes is the consumption of  diverse, safe 
and high-quality diets. However, diets are not static – they are changing, and rapidly so, with income growth, 
migration and urbanization. Unhealthy diets (those high in salt, unhealthy fats, sugar, processed red meats, and 
highly processed packaged foods and sugar-sweetened beverages) are considered to be one of  the major risk fac-
tors for the global burden of  disease, of  which more people are dying of  diet-related non-communicable diseases 
everywhere including low- and middle-income countries. Food systems and food environments serve to provide 
the foods that make up the diets that people eat; however, both barriers and opportunities exist across those sys-
tems and environments to accessing healthy diets. Physical proximity, affordability, marketing and acceptability 
all play roles in the decision-making process of  consumers when purchasing and consuming food. The foods that 
are consumed not only impact health, but also the environment. While food choices affect the environment, the 
environment also impacts food choices making the consumption of  sustainable diets – those diets with low envi-
ronmental impacts which contribute to food security and nutrition and to healthy life for present and future 
generations – all the more challenging. But there are solutions by way of  individual, community and institution-
al levels that can move us towards healthy, sustainable diets for ourselves and for the planet.

10 Attaining a Healthy and Sustainable 
Diet

Jessica Fanzo and Haley Swartz

Introduction

Presently, the world is grappling with significant 
burdens of  undernutrition, overweight and obesity. 
Some countries are even struggling with multiple 
malnutrition burdens simultaneously (IFPRI, 
2016). Dietary transitions represent both an op-
portunity and a threat to the health and wellbe-
ing of  populations worldwide. Diets low in quality 
but high in energy contribute to the escalat-
ing problems of  obesity  and diet-related non- 
communicable diseases (NCDs). Recent trends 
show an alarming increase in these problems in 
countries of  all income levels, highlighting the 

inadequacy of  the global food supply, its reliance 
on the environment, and individual dietary and 
lifestyle patterns.

In aggregate, the current global agricultural 
system produces enough food, but access to suffi-
cient food that is culturally acceptable, afforda-
ble, safe and nutritious remains a substantial 
challenge for millions around the world. Produc-
tion projections in the next several decades fur-
ther emphasize the need to improve diet quality 
and environmental sustainability. This is true es-
pecially in the context of  climate change and in-
creasing population growth with a rising appetite 
for environmentally costly animal-source foods.
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Eating is strongly influenced by behaviours 
determined by culture, media and information. 
Consumption patterns and their consequences 
are a function of  both income and lifestyle. 
Changes to the food environment, including 
where food is purchased and eaten, attitudes to-
wards specific foods, taste and effect of  market-
ing, have ripple effects throughout the food 
system.

This chapter outlines the key components 
of  diets that are both healthy and sustainable. 
First, the chapter explains the key elements of  a 
healthy diet and the current trends in diets 
around the world. Second, it describes how food 
environments can influence choice of  dietary 
choices. The chapter concludes by examining 
the influence of  diets on both the environment 
and future trends.

Healthy Diets

A balanced and healthy diet will vary based on 
specific individual needs (i.e. age, gender, life-
style, degree of  physical activity) and cultural 
contexts (i.e. dietary customs, locally available 
foods) (WHO, 2015). However, the Food and 
 Agriculture Organization (FAO) identified the 
primary characteristics of  food security and a 
healthy diet, both of  which include quantity, 
diversity, quality and safety (FAO, 1996) 
(Table 10.1). A healthy diet is perceived as 
one that effectively prevents the onset of  diet- 
related NCDs, such as cardiovascular disease 
(CVD) and diabetes, and malnutrition in all its 
forms (i.e. underweight, overweight/obesity 
and micronutrient deficiencies).

Food quality and quantity

Food quality and quantity are essential to 
health, nutrition and food security (Chinnakali 
et al., 2014). A sufficient quantity of  food refers 
to the ability to consume enough calories to sup-
port life, allow physical activity and maintain 
a healthy body weight (FAO, 2013). Attaining 
enough food is generally a challenge only in 
low- and middle- income communities (LMICs) 
throughout the world, where food insecurity, 
food deserts and undernutrition is widespread. 
While undernutrition occurs following below- 
average caloric intake, moderate food insecurity 
is characterized by both compromised food qual-
ity and reduced food quantity (Vuong et al., 2015). 
In high-income areas where food is abundant, 
the challenge for many is refraining from con-
suming too many calories and higher quality 
foods to reduce the likelihood of  overweight, 
obesity and diet-related diseases (Lallukka et al., 
2007; Mozaffarian, 2016). However, a trend 
 increasingly apparent in low-income communi-
ties situated within high-income countries is 
food insecurity and micronutrient deficiencies: 
individuals may consume enough calories (high 
quantity), but not enough essential nutrients 
(low quality).

Food quality consists of  sufficient amounts 
of  both micronutrients and macronutrients 
that allow for normal growth and development 
from childhood to adulthood. Diet quality can 
be assessed through dietary guidelines (i.e. 
 adherence to recommendations), food group 
 variety, or nutrient consumption (Kant, 2004). 
While there is still debate regarding which 
foods should be  classified as ‘healthy’ and ‘un-
healthy’, many argue that diets should be 

Table 10.1. The four characteristics of a healthy diet.

Characteristic Components

Quantity Diets that supply sufficient amounts of calories to meet individual nutrition and health 
needs

Quality Diets that offer essential micronutrients and macronutrients to support adequate 
nutritional development, growth and health through the lifespan

Safety Diets that contain foods and beverages that are safe to consume, free of additives or 
toxins harmful to human health

Diversity Diets that contain a variety of nutrient-dense foods from the six basic food groups  
(i.e. vegetables and fruits, whole grains and cereals, dairy foods, animal- and 
plant-based protein foods, fish, and sweets and confectionary items)
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 evaluated holistically, through overall dietary 
patterns (Mozaffarian and Ludwig, 2010)1, or 
the nutrient density of  foods (Drewnowski and 
Fulgoni, 2014). Diet quality also takes into ac-
count ‘anti-nutrients’ that interfere with nu-
trient absorption (Fabbri and Crosby, 2016). 
For example, phytates and oxalates are two 
particularly harmful anti- nutrients that inhib-
it iron and zinc absorption (de Pee and Bloem, 
2009).

Food safety

Food safety describes the impact and potential 
hazards that food may cause for human health 
(HLPE, 2017). Safe foods are those that are free 
from pathogens, chemicals or contamination 
that can lead to foodborne illnesses such as E. coli 
or Salmonella. In turn, food safety regulations and 
controls ensure a food product’s nutrient density 
remains intact upon consumption (Di Renzo 
et al., 2015).

Dietary diversity

Dietary diversity is the consumption of  varied 
combinations of  food groups2 that allows an 
 individual to consume a sufficient quantity and 
quality of  nutrients (FAO, 2011). An important 
contributor to dietary diversity is agricultural bio-
diversity, or the variety of  foods and agricultural 
species and varieties produced worldwide. Reduc-
ing losses in agricultural biodiversity is closely 
associated with improvements in nutritional sta-
tus, particularly in low-income settings (Jones, 
2017).

To guide food choices, policymakers and re-
searchers have developed four principles of  a 
‘healthy’ diet for adults, as shown in Fig. 10.1.

Current Trends of Diets

Globally, unhealthy diets are now the number 
one risk factor for preventable deaths and losses 
in disability-adjusted life-years (Forouzanfar et al., 

Increase intake of fruits, vegetables, legumes
(i.e., lentils, beans), nuts and whole grains (i.e.,

unprocessed maize, millet, oats, brown rice).

Consume animal source foods (ASF; i.e., dairy,
meat, eggs), fish and shellfish in moderation.

Consume limited processed meals.

Decrease intake of refined sugars (added to foods or
drinks by manufacturers, cook, or consumer) and

concentrated sugars (naturally present in honey, syrups,
fruit drinks and fruit juice concentrates).

Substitute unsaturated fats or vegetable oils (found in
fish, avocado, nuts, sunflower, canola, and olive oils)
for saturated fats (found in fatty meat, butter, palm
and coconut oil, cream, ghee, and lard). Industrial
trans fats or partially hydrogenated oils (found in
processed food, fast food, snacks, fried foods, baked
goods, margarines, and spreads) should be avoided.

Fig. 10.1. Four recommendations for a healthy diet. Source: created by author, based on Mozaffarian, 
2016; Malik et al., 2013; Korat et al., 2014.

© CAB International 2019. For the personal use of Sandro Dernini.



102 J. Fanzo and H. Swartz

2015), surpassing both tobacco smoking and 
hypertension (HLPE, 2017).

Unhealthy diets are typically contrasted 
with the four principles of  a healthy diet, with 
nutrient-poor foods replacing nutrient-rich foods 
(Forouzanfar et al., 2015). Characterized by low 
consumption of  fruits, vegetables, whole grains, 
nuts and seeds, milk, and seafood, unhealthy 
 diets lack the key micronutrient and macronu-
trients necessary for the protection against diet- 
related NCDs. These diets may also contain highly 
processed foods, are high in trans-fats, sodium 
and added sugar, as well as red meat, processed 
meats such as grilled, salted and cured meats, 
and sugar-sweetened beverages (SSBs) (Monteiro 
et al., 2015; Baker and Friel, 2014).

Figure 10.2 illustrates changes in food con-
sumption leading to the rise of  unhealthy diets and 
diet-related NCDs; however, the picture is not all 
negative and there are some positive trends. In most 
regions, consumption of  some nutrient-rich, 

‘healthy’ foods have increased from 1990 to 2013 
(Fig. 10.2a). Regional differences include varied 
consumption of  vegetables, whole grains, and 
seafood. Patterns in the consumption of  ‘un-
healthy’ nutrient-poor foods varied worldwide 
(Fig. 10.2b). While trans-fat consumption de-
clined precipitously, consumption of  processed 
meat – linked to both cancer and substantial 
 environmental degradation (Tilman and Clark, 
2014; Larsson and Wolk, 2012) – increased in 
all regions. Red meat consumption declined in all 
regions except East Asia, where it rose by 40%. 
SSBs, beverages low in nutrient value – grew in 
four of  the seven studied regions, with the great-
est increase in North America.

Access to nutrient-rich animal-source 
foods (ASFs) remains and will likely continue to 
be prohibitively expensive or simply unavailable 
for many people living in low-income countries 
(Allen, 2012), in which certain populations  
(i.e. pregnant and lactating women, children, 
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Fig. 10.2. Intake of key foods and dietary components, by region, 1990–2013. (a) Healthy foods.  
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malnourished people, and the elderly) require 
key nutrients found in these foods. Diets with low 
ASF intake can result in iron, zinc, vitamin A, 
and vitamin B12 deficiencies. While these mi-
cronutrients are present in plant-based foods, 
their bioavailability and nutrient density is, in 
general, higher or more bioavailable in ASF.

Food Environments:  
their Influence on Diets

Diets and food choices are bounded by geograph-
ic location and cultural context. Diets look sub-
stantially different in a low-income area than in 
high-income settings. One of  the key determi-
nants of  diet quantity and quality, food safety, 
dietary diversity and its associated environmen-
tal impact are food environments, or the physical, 
economic, political and sociocultural contexts in 
which consumers engage with the food system 
to make their decisions about acquiring, prepar-
ing and consuming food (HLPE, 2017).

Food environments are the intermediary 
between the food system and individual food 
consumption (Swinburn et al., 2014). They are 
powerful forces, as they have the ability to en-
courage nutritious diets or enable unhealthy 
food choices.

For some communities around the world, 
food environments are primarily the foods they 
produce or those they purchase from local mar-
kets. But for most countries, the food environment 
is a conglomeration of  local, regional and inter-
national markets, foods and practices (Hawkes, 
2006). Both types of  food environments, and the 
many between the margins of  the two, have the 
capability to be sustainable, supportive of  biodi-
versity and resilient to climate change. But to be 
healthy and sustainable, food environments 
must contain four elements: food is available, af-
fordable, truthfully advertised and acceptable to 
individuals. The following section will discuss 
these elements in detail, explaining why many 
food environments around the world are cur-
rently unsustainable.

Food availability

Food availability and physical access refer to the 
adequate supply and distribution of  food at the 

national and/or international levels.3 Food avail-
ability requires a supportive built environment, or 
the presence of  adequate infrastructures that 
 support access to ‘food entry points’ (i.e. markets, 
food stands, etc.) (HLPE, 2017). Dimensions of  
the built environment that impact food availabili-
ty include mobility (i.e. proximity, means of  trans-
portation and any disability that inhibits mobility), 
adequate equipment and kitchen space to cook, 
and knowledge and skills to prepare foods.

Millions of  people throughout the world 
lack a positive built environment for nutritious 
food consumption, contributing to unsustaina-
ble and unhealthy diets. In LMICs, limited food 
availability can be caused by geographic con-
straints and lack of  appropriate infrastructure, 
including refrigeration and other transportation 
mechanisms for perishable, nutrient-rich foods. 
In high-income countries (HICs), food deserts are 
geographic areas where residents have restricted 
or no access to foods due to the absence or low 
density of  food entry points within close proximity 
(Walker et al., 2010).

Food affordability and availability are often 
discussed in parallel, for a food environment 
must provide access to both dimensions for a 
quality diet. Low food availability and affordabil-
ity are linked with all three forms of  malnutri-
tion (Feng et al., 2010), and are the primary 
pillars that support unsustainable food environ-
ments of  all income levels.

Food affordability

Food affordability, or economic access, refers to 
the relative cost of  food as compared to house-
hold income and purchasing power (Powel et al., 
2013). Worldwide, the relationship between diet 
quality and affordability is increasingly signifi-
cant, with many food environments offering an 
unsustainable dichotomy: expensive foods are 
nutrient rich, while cheap foods are nutrient 
poor (de Soysa and de Soysa, 2017).

Economic access to food reflects the rela-
tive cost of  food compared with a household’s 
income and purchasing power (Powel et al., 
2013). People in LMICs tend to spend a greater 
proportion of  their household budget on food, 
with people in Cameroon and Kenya spending 
almost half  their budgets and people in Nigeria 
spending even more (USDA ERS, 2016) (see 
Fig. 10.3).
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For millions of  the most nutritionally vul-
nerable throughout the world, nutrient-rich 
foods such as ASFs, fruits and vegetables remain 
prohibitively expensive. Their lack of  access and 
thus consumption contributes to high rates of  
undernutrition and micronutrient deficiencies. 
Furthermore, high absolute poverty levels in 
LMICs increases food insecurity and often forces 
many to skip meals to save money or they are just 
not affordable or even accessible (FAO, 2013).

Food insecurity is widespread during times 
of  price volatility (HLPE, 2011). This is true par-
ticularly in LMICs, in which households spend a 
greater proportion of  household budgets on food 
than those in HICs. Even within HICs, there is 
substantial variability between how much the 
poorest and wealthiest households spend on food 
(HLPE, 2017). By contrast, nutrient-poor, highly 
processed foods are often inexpensive and con-
venient. The affordability of  these foods helps ex-
plain why they are overconsumed throughout 
the world, including in LMICs (de Soysa and de 
Soysa, 2017). Increased globalization and trade 
liberalization may also contribute to this low cost.

Food advertisements

Food advertisements, or food promotion, incor-
porate the variety of  actors and activities that 
encourage individuals to purchase and consume 
food products. Actors include supermarkets, the 
food industry, advertising firms, advocacy groups 
and public health agencies; activities include 
branding and social marketing.

Product placements, billboards, radio, tele-
vision and internet ads, packaging, labelling, 
point-of-sale promotions, celebrity sponsorships, 
branded characters, merchandising, and even 

signage in markets have direct effects on chil-
dren’s food acceptability, preferences, nutrition 
knowledge and health status (Cairns, 2013). 
Television ads are particularly effective, as adver-
tisers use child-oriented persuasion strategies to 
promote highly processed foods (Kelly, 2010).

Consumers can access information about a 
food product on its label and any declarations on 
its packaging. Nutrition labels are effective for 
both food producers and consumers, as they en-
courage healthier individual choices and prompt 
the food industry to reformulate products with 
more nutritious ingredients (Cowburn and Stock-
ey, 2005; Campos et al., 2011). However, many 
products carry misleading claims on the health 
and/or nutrition benefits of  foods (e.g. ‘heart 
health’, ‘high in antioxidants’, ‘low fat’). Produc-
ers often design the product’s packaging to en-
sure these statements are immediately seen by 
the consumer, who then may or may not evalu-
ate the product’s nutrition content. These mar-
keting strategies contribute to unsustainable 
food environments in which consumers think 
they know what they are eating, but are contin-
ually deceived.

Two interventions that have proven to be 
effective at enhancing nutrition knowledge 
among consumers and enhancing the integrity 
of  food environments include easy-to-understand, 
front-of-pack labelling and menus with nutri-
tion information, such as calories or sodium 
content (Swartz et al., 2011; Kleef  and Dagevos, 
2015).

Food acceptability

An acceptable food is one that individuals are 
willing to purchase and then consume.

Countries in which consumers spend less than 15%
of income on food expenditures

Countries in which consumers spend more than 30%
of income on food expenditures

Share of consumer expenditures on food (%) Share of consumer expenditures on food (%)

0.0 2.0 4.0 6.0 8.0 10.0 12.0 0 10 20 30 40 50 60
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Fig. 10.3. Proportion of household budgets spent on food in different countries, 2015. Source: USDA, 2016.
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Not to be confused with diet quality, food 
quality describes how foods become acceptable: 
both the elements of  a food (i.e. size, shape, col-
our, texture, flavour and composition) and its 
 processing (i.e. ‘organic’, ‘cage free’, and so on) 
will determine whether consumers will value and 
 desire a product (HLPE, 2017). Food quality in-
cludes both positive (i.e. colourful, fresh) and 
negative (i.e. off-colour, spoiled) attributes (Giusti 
et al., 2008).

Food acceptability is interdependent with 
food safety, defined earlier in this chapter. Food 
contamination can occur at any point of  the 
food value chain, from pesticide residues to lack 
of  cold-chain storage. The latter is particularly 
prevalent in LMICs, where perishable foods are 
stored improperly and become unsafe to eat, 
 increasing the risk of  pathogen transmission. 
Chronic ingestion of  aflatoxin, a mycotoxin pro-
duced in mould during post-harvest storage, has 
been linked to increased stunting (Smith et al., 
2015).

Food quality and safety are often used in 
parallel to define food acceptability, as the two 
strongly impact changes in consumer preferenc-
es and affordability. For instance, food safety in-
cidents are robustly associated with a decline in 
consumer purchases of  the affected product (FAO, 
2016), and high consumption of  low-quality 
foods are linked to a low-quality diet.

Diet and Environment Links

The four principles of  a healthy diet (see Fig. 10.1) 
reflect a nutrition and human health perspec-
tive. But dietary diversity also impacts environ-
mental health, for better or worse. This section 
evaluates diets and food choices from an envi-
ronmental perspective.

Food production and consumption practic-
es are substantial strains on natural resources. 
The food system alters the functions of  ecosys-
tems in which people live, grow and consume 
food, profoundly affecting diets (Leemans and de 
Groot, 2003). Food production can affect the en-
vironment at any point from its transformation 
from crop to food products found on the shelves 
of  markets. Researchers analyse this ‘farm-to-
fork’ or ‘cradle-to-grave’ paradigm through life 
cycle assessments (LCAs) (Nemecek et al., 2016). 

The stages of  a food-based LCA include agricul-
tural conditions, food processing, transporta-
tion, packaging, and storage. LCA research has 
identified the certain commodity impacts on 
land and water use, eutrophication, pesticide 
use, nitrogen runoff  and greenhouse gas emis-
sions (GHGEs)4 (Heller et al., 2013; Tilman and 
Clark, 2014).

Environmental impacts over time vary 
based on both the stage of  production and food 
group. While the greatest GHGEs occur during 
the agricultural stage of  ASF production, stor-
age accounts for the highest GHGE impact for 
fruits and vegetables (Drewnowski et al., 2015). 
ASF production contributes to environmental 
degradation at a greater rate than nearly all 
plant-based food products. Figure 10.4 com-
pares the environmental impacts of  animal- and 
plant-based food production. While nutrient- 
rich beef  (last column on the left) is the most wa-
ter and land-intensive food group, nutrient-poor 
sugar (first column on the right) has a relatively 
minor environmental footprint.

A number of  recent literature reviews sum-
marized the environmental impacts of  dietary 
patterns (Joyce et al., 2014; Auestad and Fulgoni, 
2015; Hallström, et al., 2015; Nelson et al., 2016), 
including three that explicitly explored health 
outcomes alongside environmental outcomes 
(Payne et al., 2016; Perignon et al., 2016). These 
reviews found that dietary patterns that replace 
ASF with plant-based alternatives confer the 
greatest environmental benefits. In their review 
of  210 scenarios extracted from 63 studies, Al-
eksandrowicz et al. (2016) found that vegan di-
ets were associated with the greatest reductions 
in GHGEs and in land use, and vegetarian diets 
with the greatest reductions in water use. Diets 
that replaced ruminants with other alternatives, 
such as fish, poultry and pork, also show reduced 
environmental impacts, although less than 
plant-based alternatives (Aleksandrowicz et al., 
2016; Auestad and Fulgoni, 2015; Hallström, 
et al., 2015).

While food choices affect the environment, 
the environment also impacts food choices, and 
nutritional interventions may have unintended 
environmental and socioeconomic consequences. 
Table 10.2 illustrates these and other synergies 
and trade-offs between the environment, nutri-
tion and sustainability (Pray, 2014; Ingram, 
2011).
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Sustainable diets are those diets with low envi-
ronmental impacts that contribute to food and nu-
trition security and to a healthy life for present and 
future generations. Sustainable diets are protective 
and respectful of  biodiversity and ecosystems, 
culturally acceptable, accessible, economically 
fair and affordable; nutritionally adequate, safe 
and healthy; while optimizing natural and hu-
man resources (Burlingame & Dernini, 2012).

More research is needed to determine the 
relationship between sustainable diets and health 
benefits and the metrics to better measure sus-
tainable diets. Currently, substantial evidence 
indicates sustainable dietary patterns may re-
duce all-cause mortality and the risks of  CVD, 
colorectal cancer and diabetes (Aleksandrowicz 

et al., 2016). However, these studies are often 
statistically insignificant, report heterogeneous 
outcomes and fail to represent micronutrient de-
ficiencies pervasive in LMICs (Payne et al., 2016).

Future Diet Trends

Currently, enough food is produced throughout 
the world to feed all people, but malnutrition in 
its many forms exist in nearly every country 
worldwide (Popkin et al., 2012). Without imme-
diate and substantial dietary and food-based 
 interventions, scientific projections indicate these 
trends will continue.
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Fig. 10.4. Greenhouse gas emissions, land and water utilization in animal- and plant-based food 
production. Source: Ranganathan et al. (2016).
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Table 10.2. The environmental, nutritional and sustainability impacts of the six food groups.

Food group Environmental effects Nutritional considerations
Other sustainability 
 dimensions

Whole grains  
and cereals

Fewer GHGs emitted 
during production, but 
cultivation has 
 considerable impacts on 
pesticide use, loss of 
biodiversity, water use

Processing and cooking 
strain energy systems

High quantity: Consumed 
throughout the world

Processing: Variable 
nutrient composition 
(white, whole grain, 
whole wheat)

Food type: Potatoes,  
rice, bread

Condiments: Foods 
simultaneously 
consumed that add 
calories (e.g., fats, 
spreads, sauces)

Socioeconomics: Growth in 
demand for quinoa and 
other grain products such 
as fonio, teff, etc., among 
indigenous and small 
holder farmers

Animal-source 
foods  
(i.e., poultry, 
beef, pork)

High environmental 
impacts (GHGs, water, 
land use, biodiversity), 
but significant variation 
between livestock type 
and system

ASF production can 
enhance efficiency in 
food systems in which 
producers grow animal 
by-products, thereby 
utilizing lands unsuitable 
for crop production

Variable consumption: 
Excess in high-income 
settings; but deficient in 
low-income settings

Micronutrient content: 
High energy and nutrient 
density

Species type: Poultry, 
beef, pork

Cut consumed: Carcass or 
processed; lean or fatty 
meat

Production method: 
Grass-fed or grain-fed

Evidence: Relationship 
between meat (especially 
red and processed 
meats) to negative 
health outcomes

Socioeconomics: Meat 
production is a source of 
employment and livelihoods 
for pastoralists and the 
world’s poor

Labour conditions: Meat 
processing is a dangerous 
profession

Ethics: Animal welfare 
concerns

Food security: Effects of 
feeding grain to livestock, 
not people

Food safety: Zoonoses are 
leading source of emerging 
infectious diseases

Culture: Meat is culturally 
significant throughout the 
world

Milk and dairy High environmental 
impacts (GHGs, water, 
land use, biodiversity)

Production of dairy 
products can enhance 
efficiency in food 
systems in which 
producers grow animal 
by-products, thereby 
utilizing lands unsuitable 
for crop production

Quantity: Variable 
worldwide

Type: Milk, cheese, yogurt, 
high or low fat

Micronutrient content: 
Calcium may protect 
against heart diseases

Production method: 
Intensive or extensive; 
grain-fed or pasture-fed

Additives: Added sugar 
and salt

Socioeconomics: Milk and 
dairy production are 
sources of employment and 
livelihoods for pastoralists 
and the world’s poor

Ethics: Animal welfare concerns
Food safety: Effect of 

zoonoses and ease of 
disease transmission

Culture: Cheese and yogurt 
are culturally significant 
worldwide

Fish Overfishing has led to  
the depletion of many 
species and degradation 
of wider marine 
ecosystems

Aquaculture is 
 unsustainable and  
linked to a variety of  
environmental problems

Micronutrient content:  
Fish is high in omega-3 
fatty acids and low in 
trans-fats

Evidence: Fish  
consumption linked  
to a range of positive 
health outcomes

Socioeconomics: Fish and 
aquaculture are important 
sources of food and 
livelihoods in low-income 
settings

Long-term viability: 
 Overfishing has significantly 
lowered the world’s fish 
population

Continued
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Through 2030, undernutrition in Asia will 
only moderately decline, while caloric deficiency 
will remain stagnant in Africa (GLOPAN, 2016). 
With studies suggesting climate change will 
shock cyclical weather patterns, initiating errat-
ic and severe droughts, floods and hurricanes, 
millions in LMICs will face extreme poverty, food 
insecurity, insufficient diets, and poor growth 
and cognitive development (Wheeler and von 
Braun, 2013; Thornton et al., 2014).

Trends in the production and consumption 
of  all food groups differ worldwide. Fruits, vege-
tables and pulses will be disrupted by climate 
change, in both supply chain activities and dis-
tribution systems (GLOPAN, 2016). Policies to 
alter this trajectory include financial support 
(i.e. crop insurance) and incentives for small-
holder farms (Brown-Paul, 2014). Consumption 
of  nutrient-poor, highly processed foods may 

 remain stable in HICs, but will grow substantially 
in LMICs, particularly in East Asia (GLOPAN, 
2016; IFPRI, 2014).

While millions of  malnourished individuals 
in LICs lack access to ASFs, MIC and HICs are 
 expected to overconsume ASFs through 2050. 
These trends have mixed results on both nutrition 
and environmental goals, particularly concern-
ing the sustainability of  the global ASF supply. 
LICs will struggle to increase ASF consumption to 
the levels necessary to reverse micronutrient de-
ficiencies. In contrast, consumption of  both un-
processed and processed meats in MIC and HICs 
will risk obesity, CVDs and other NCDs that strain 
worldwide and domestic health, food and eco-
nomic systems. In summary, ASF policy priorities 
include: reducing consumption of  processed meats 
in HICs, discouraging ASF overconsumption in 
MICs, and increasing access of  all ASFs to the most 

Food group Environmental effects Nutritional considerations
Other sustainability 
 dimensions

Fruits and 
vegetables

Variable GHG impact. 
Products with low GHG 
emissions are robust, 
consumed during the 
season in which they are 
grown, and transported 
by sea and land. 
Products with high  
GHG emissions are  
airfreighted, grown in 
heated greenhouses  
and reliant on irrigation

Trade-offs in water use 
and GHGs

Consumption: Increased 
consumption throughout 
the world is  
recommended by most 
public health experts

Production: Organic or 
non-organic

Seasonality: Locally grown 
products vary in season 
and geographic location

Storage method:  
Availability of  
refrigeration or freezing

Transportation method: 
Sea, land or air

Residues: Pesticides  
or other anti-nutrients

Socioeconomics: Horticulture 
provides livelihoods for 
low-income communities

Labour conditions: Exploita-
tion and low wages 
rampant

Sugary foods 
and confec-
tionary items

Production emits low 
GHGs, but is reliant on 
land and water use, as 
well as linkages to 
pesticides

Given absence of 
nutritional content, the 
mass production of 
sugary foods represent  
a waste of embedded 
natural resources

High quantity: Consumed 
worldwide

Limited diversity: Extent  
to which consumers 
substitute sugar foods 
for other food groups, 
lowering dietary  
diversity

Empty calories: Linked  
to obesity, diet-related 
NCDs, dental issues

Socioeconomics: Processing 
and production are source 
of jobs and livelihoods  
for millions of people 
worldwide

Fair trade: Standardized 
prices

Culture: Important worldwide

ASF, animal-source food; GHG, greenhouse gas.
Source: Adapted from Garnett (2014).

Table 10.2. Continued.
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 nutritionally vulnerable in LICs (Henchion et al., 
2014; Whitmee et al., 2015).

Conclusion

Improvements in diet quality and the sustaina-
bility of  the global food system require both indi-
vidual and collective action. National-level policy 
commitments (i.e. taxes, subsidies, incentives 
and regulatory frameworks) can ensure the food 
industry limits environmental harms through-
out the food value chain (Ranganathan et al., 
2016). However, systems-level approaches are 
needed, requiring public health, nutrition, agri-
culture and the food industry to collaborate, 
work within institutional frameworks and create 
country-specific points of  opportunity (Finley 

et al., 2017). In HICs and MICs, nutrition educa-
tion may be an effective intervention to bring 
awareness to individuals on the nutritional and 
environmental impacts of  their dietary habits. 
In LICs, social and behavioural change commu-
nication use community systems to increase 
knowledge, attitudes and social norms regarding 
health, sanitation, nutrition and diet practices 
(Bhutta et al., 2013).

Without radical shifts towards enhanced 
sustainability in both food consumption pat-
terns and production mechanisms, the food sys-
tem will only contribute to rising hunger and 
obesity rates in the coming decades. But with si-
multaneous change at individual, community 
and institutional levels, the global food system 
could have the capability to deliver culturally- 
relevant foods that provide sufficient quantities 
and high-quality diets.

Notes

1 Nutrient density is defined as the proportion of nutrients in foods. Nutrient-dense, or nutrient-rich foods 
supply relatively more nutrients than calories (i.e. ‘healthy’), while nutrient-poor foods are those with higher 
calories than micronutrients (i.e. ‘unhealthy’).
2 Six primary food groups exist: whole grains and cereals; animal-source foods, including poultry, beef, 
and livestock; milk and dairy; fish; fruits and vegetables; sweets and confectionary foods.
3 Proximity, defined as close distance to a market, is related to food availability.
4 Food loss and waste (both in quality and quantity) occur at every point in the food supply chain and thus 
have been omitted from this chapter.
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Abstract
Sustainable food systems and sustainable diets are increasingly being called upon as ways to orient action  towards 
the eradication of  hunger and malnutrition and the fulfilment of  the sustainable development goals. This chapter 
explores the links between the two notions and how these links can orient policies and consumption choices. To 
do so, it first considers the relationships between food systems and diets, how food systems condition the availa-
bility and accessibility of  foods that can be part of  a diet, and also how demand determines the foods that are 
made available and accessible. Diets are thus both the results and the drivers of  food systems. A sustainable food 
system can be defined as a food system that ensures food security and nutrition for all in such a way that the 
economic, social and environmental bases to generate food security and nutrition of  future generations are not 
compromised. The concept of  a sustainable diet combines two totally different perspectives: (i) a nutrition per-
spective, which is person focused; and (ii) a global sustainability perspective, in all its dimensions – environmental, 
economic and social. Understanding the links between these two notions can help design policies and incentives 
to improve the sustainability of  food systems and diets, building upon the motivation of  various actors, consumers 
and private actors, which are often related to very different dimensions (health, environment, social and cultural).

11 Highlighting Interlinkages Between 
Sustainable Diets and Sustainable Food 

Systems

Alexandre Meybeck and Vincent Gitz

Introduction

Sustainable food systems and sustainable diets 
are increasingly being called upon as ways to 
orient action towards the eradication of  hunger 
and malnutrition and the fulfilment of  sustaina-
ble development goals. This chapter explores the 
links between the two notions and how these links 
can orient policies and consumption choices. To 
do so, it first considers the relationships between 
food systems and diets, how food systems condi-
tion the availability and accessibility of  foods 
that can be part of  a diet, and also how demand 
determines the foods that are made available 
and accessible. It then considers the concepts of  
a sustainable food system (SFS) and of  a sustain-
able diet in order to analyse their relationships. 

This highlights some of  the links that can help 
design policies and incentives to improve the 
sustainability of  food systems and diets, building 
upon the motivations of  various actors, consumers 
and private actors. These are often related to very 
different dimensions (health, environment, social 
and cultural), even if  consumers also tend to ag-
gregate them in a broader perception of  quality.

Food Systems and Diets

Food systems and diets are obviously linked, by 
food at least. Diets comprise the individual foods 
that a person consumes, and dietary patterns are 
the quantities, proportions and combinations 
of  different foods and beverages in diets and the 
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frequency of  how they are habitually consumed 
(Hu, 2002). Dietary patterns interact with food 
systems, not only as an outcome of  existing food 
systems but also as a driver of  change for future 
food systems (HLPE, 2017). Globally, food sys-
tems are focused on food, and diets on its con-
sumption and nutritional outcomes. However, 
definitions of  food systems do differ in the way 
they integrate, or relate to, diets. Some authors 
have given a particular space to them, often as 
linked to outcomes of  food systems. For instance, 
Hammond and Dubé (2012) describe a systems 
framework for food and nutrition security, and 
propose a definition of  agri-food systems focused 
on food production and linked to two other sys-
tems: the environmental system and the health 
and disease system. It is the interactions between 
these three systems that determine outcomes on 
individuals.

Sobal and colleagues (1998) designed an 
integrated conceptual model of  the food and nu-
trition system with a focus on nutrition and em-
phasizing the links between food production, 
food consumption and nutritional health. They 
define the food and nutrition system as ‘the set of  
operations and processes involved in transform-
ing raw materials into foods and transforming 
nutrients into health outcomes, all of  which 
functions as a system within biophysical and so-
ciocultural contexts’. They further identify three 
subsystems: the producer subsystem, the con-
sumer subsystem and the nutrition subsystem, 
each flowing into the subsequent one. This mod-
el is clearly focused on the linear relationships 
between production, consumption and nutri-
tion, with a much less comprehensive coverage 
of  the determinants of  food systems that are 
here presented as part of  biophysical and socio-
cultural contexts. It is complemented by the iden-
tification of  several other systems that interact in 
many points with the food nutrition system. 
These include the healthcare, economic, cultur-
al, ecological, governmental and transportation 
systems, each having its own specific orienta-
tions and interacting with others. Such an ap-
proach, which puts the consumer at the centre 
of  the system, as an intermediate between food 
production and nutrition outcomes, gives a par-
ticular importance to diets.

Building upon these works and others 
( Ericksen, 2008; Ericksen et al., 2010; In-
gram, 2011; IPCC, 2014), the High Level  Panel 

of   Experts on Food Security and Nutrition 
(HLPE) proposed a comprehensive, descriptive 
definition:

A food system gathers all the elements 
(environment, people, inputs, processes, 
infrastructures, institutions, etc.) and activities 
that relate to the production, processing, 
distribution, preparation and consumption of  
food, and the outputs of  these activities, 
including socio-economic and environmental 
outcomes.

(HLPE, 2014)

Here, diets are an integral part of  food systems, 
under consumption, as well as part of  their 
 outcomes.

We use here the HLPE definition, and pro-
pose, in the light of  Sobal et al. (1998), to distin-
guish two subsystems: (i) a production subsystem, 
from the use of  natural resources and inputs to 
the production, transformation and distribution 
of  food; and (ii) a consumption subsystem (see 
Fig. 11.1). Consumers select between the foods 
made accessible to them, physically and eco-
nomically, by the production system, to compose 
their diet. Of  particular importance is the inter-
face between consumers and the rest of  the food 
systems, which is now often designated under 
the term ‘food environment’. As defined by the 
HLPE (2017): ‘Food environment refers to the 
physical, economic, political and sociocultural 
context in which consumers engage with the 
food system to make their decisions about ac-
quiring, preparing and consuming food’. It con-
sists of  both physical ‘food entry points’ where 
food is purchased or obtained, and the means to 
access them and individual determinants of  con-
sumer food choices, including income, lifestyle 
and attitude towards food, which are themselves 
determined by education, information, culture 
and social norms. The two subsystems interact. 
The production subsystem determines the op-
tions between which the consumer can choose. 
On the other hand, the consumption subsystem 
determines the demand, which, in turn, influ-
ences what is produced as well as prices. Each 
of  these subsystems has specific outcomes and 
 impacts. Diets, the eaten part of  consumption 
(the rest becoming waste), determine nutrition-
al outcomes, interacting with health along with 
other factors. The production system, as influ-
enced by consumption, has, in addition to its 
main outcome, diets, environmental, economic 
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and social impacts and outcomes, interacting 
with other changes and drivers. Some of  these 
outcomes, in turn, influence diets.

Many drivers of  food consumption choices 
are to be found within food systems. As sus-
tainable diets are both an objective and a driver 
of  sustainable food systems, understanding the 
drivers of  food choices is of  paramount impor-
tance to design ways to improve the sustaina-
bility of  both diets and food systems. This leads 
to particular interest for two specific groups of  
parameters. The first covers economic, social 
and cultural parameters that, both inside and 
outside food systems, can drive food consump-
tion choices. The second relates to consump-
tion choices that go beyond diet nutritional 
composition and take into account character-
istics such as quality, origin and mode of  pro-
duction. Such choices can have various impacts 
on all dimensions of  sustainability. Moreover, 
they can be the expression of  attitudes that 
are also grounding some choices related to 

diet  composition, as shown, for instance, for 
consumers of  organic food (Lairon and Kesse- 
Guyot, 2015).

Notions and Definitions  
of  Sustainable Food Systems  

and Sustainable Diets

As defined in 2010, sustainable diets are:

those diets with low environmental impacts which 
contribute to food and nutrition security and to 
healthy life for present and future generations. 
Sustainable diets are protective and respectful of  
biodiversity and ecosystems, culturally acceptable, 
accessible, economically fair and affordable; 
nutritionally adequate, safe and healthy; while 
optimizing natural and human resources. 

(FAO, 2010)

The concept of  sustainable diet combines, in fact, 
two totally different perspectives: a nutrition 

‘FOOD ENVIRONMENT’CONSUMPTION SYSTEM

PRODUCTION SYSTEM

FOOD SYSTEM
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Distribution
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Fig. 11.1. Food system and diet.
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perspective that is person focused, and a global 
sustainability perspective, in all its dimensions – 
environmental, economic and social, relating to 
food systems.

The HLPE, in line with the original broad ap-
proach of  sustainability, has provided a definition 
of  a sustainable food system oriented by its capac-
ity to ensure the positive outcomes of  a food sys-
tem: food security now and for future generations.

A sustainable food system (SFS) is a food system 
that ensures food security and nutrition for all in 
such a way that the economic, social and 
environmental bases to generate food security 
and nutrition of  future generations are not 
compromised. 

(HLPE, 2014)

The internationally agreed definition of  food se-
curity dates from the 1996 World Food Summit: 
‘Food security exists when all people, at all times, 
have physical and economic access to sufficient, 
safe and nutritious food that meets their dietary 
needs and food preferences for an active and 
healthy life’ (WFS, 1996). This definition identi-
fies four dimensions of  food security: availability 
of  food, accessibility (economical and physical), 
utilization (the way it is used and absorbed) and 
stability of  these three dimensions. The HLPE 
has thus formalized the link between the two 
concepts of  food security and nutrition (FSN) 
and of  sustainable food systems (SFS): the bot-
tom line is that there can be no FSN (short and 
long term) without SFS. FSN for all, worldwide, 
and the conditions for their existence over time, 
could be what ultimately characterizes SFS.

The relationships between diets and food 
systems, as discussed in the previous section, en-
able a concrete assessment of  the sustainability 
of  diets, intended as their contribution to the 
sustainability of  food systems and ultimately to 
FSN. The links between the notions could thus 
be formalized as follows:

a sustainable diet is a diet that contributes to  
the good nutritional status and long-term good 
health of  the individual/community, and that 
contributes to, and is enabled by, sustainable 
food systems, thus contributing to long-term 
food security and nutrition. 

(Meybeck and Gitz, 2017)

In other words, sustainable diets are both an 
 objective and an essential means, a key driver, 
to achieve the transformation of  food systems, 

which is needed to achieve FSN. The sustaina-
bility of  the diet could be characterized by its 
contribution to the sustainability of  the food 
system.

Relationships Between Sustainability 
of Diets and of Food Systems

The sustainability of  diets and food systems thus 
largely depend on one another, the sustaina-
bility of  one being linked to the sustainability of  
the other. The relationships are not, however, 
homothetic.

By its very definition, a sustainable food sys-
tem is the condition sine qua non for sustainable 
diets. Indeed, the whole reflection about sustain-
ability of  the food system is fuelled by concerns 
about its capacity to provide enough and ade-
quate food in the future given, in particular, the 
growing scarcity of  natural resources ( Foresight, 
2011). The economic sustainability of  food 
 systems – and particularly of  agriculture – is 
also put under pressure by the decrease of  food 
prices and by their volatility, both of  which dis-
courage investment. These economic threats, 
and in many countries the growing discrepancy 
between incomes in the agriculture sector and 
out of  it, and especially between the perspectives 
of  income evolution, translate into social sus-
tainability concerns, with the risk of  discourag-
ing young generations from entering agriculture 
(HLPE, 2013), with immediate consequences for 
the capacity of  the sector to adapt to changes 
and to innovate, and threatening its capacity to 
fulfil its function. Such concerns about the sus-
tainability of  the system, and about its capacity 
to provide FSN in the future, have led Berry et al. 
(2015) to propose adding sustainability as a fifth 
dimension of  FSN.

The reverse relationship, between diets and 
food systems’ sustainability, can be understood 
as part of  the broader concept of  sustainable 
consumption and production as highlighted in 
the outcome document of  the Rio conference on 
sustainable development in 1992 (UNCED, 1992). 
This concept emphasizes that to increase the sus-
tainability of  systems, both production and con-
sumption and supply and demand have to be 
considered. There are production options; there 
are consumption choices. Improving sustainability 
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is a matter of  both. To a certain extent, and still 
in many economies, consumption choices are 
restricted by what production offers. But, globally, 
with the extent of  consumption choices increas-
ing worldwide, there are greater prospects for 
consumption to drive production, for consump-
tion choices to orient the choices that producers 
make (which products, how they are made), and 
to orient ‘production’ towards the products con-
sumers are more likely to buy. There are thus in-
creasing risks that unsustainable consumption 
patterns threaten the sustainability of  systems 
and also more opportunities for sustainable con-
sumption patterns and choices to drive towards 
more sustainable production patterns.

Numerous studies have shown correlations 
and synergies between healthier diets and a 
reduced impact on the environment at global 
(Tilman and Clark, 2014) or national levels 
(Tukker et al., 2011; Monsivais et al., 2015; 
 Milner et al., 2015). However, the relationships 
between sustainable diets and food systems are 
not always that simple, particularly when inte-
grating the environmental impact assessments 
that are local (e.g. water quality or biodiversity), 
or economic and social impacts that first often 
depend on the organization of  specific produc-
tion systems, and second impact differently on 
consumers and producers. It has, for instance, 
been noted that generalizing the recommended 
intake of  fish could threaten the sustainability of  
fisheries (van Dooren et al., 2014).

Price is one of  the first determinants of  food 
consumption choices (and of  their feasibility). 
From a consumer perspective, and especially 
poor net food buyers, the lower food prices are, 
the better; it facilitates diversified and nutritious 
diets, and favours capacity to spend on other 
 basic needs. It can thus be a condition for sus-
tainable diets. Gustafson et al. (2017) integrate 
affordability as the main economic indicator of  a 
sustainable food system. But low food prices also 
impact on the sustainability of  food systems. They 
can have direct negative environmental impacts 
by not discouraging food waste (FAO, 2011). They 
reduce investment capacity and thus economic 
sustainability. By driving the need for low pro-
duction costs, they also encourage low-cost prac-
tices that can be environmentally damaging and 
drive low income and wages for food producers 
and workers, with important social impacts. The 
potentially ambivalent (and at least multi-form) 

role of  prices with respect to sustainability and 
food security calls for clarification, clearly sepa-
rating food prices as an indicator of  access at 
consumption level from its use and interpreta-
tion inside the food system at large, which re-
quires breaking down the final consumption 
price into various components to better envision 
its relationships with economic and social dimen-
sions of  sustainability. Such distinctions of  level 
of  impacts inside food systems are also particu-
larly important to better understand, conversely, 
the potential impacts of  changing diets on the 
different stages of  food systems, as it will impact 
prices and economic exchanges (Adinolfi et al., 
2015). Food prices need therefore to be also ana-
lysed in terms of  their impacts on sustainability, 
with different approaches for diets and for food 
production, for instance. The contribution of  
food prices to the various dimensions of  sustain-
ability can thus be different when considering 
only diets or food systems as a whole, particular-
ly when integrating a long-term perspective.

Another difficulty when translating from 
diet to food system is that a product, while hav-
ing the same nutritional value, could have differ-
ent impacts on the food system depending on 
where it is coming from, how it has been pro-
duced, transformed, transported, by whom and 
how each actor has been remunerated. In other 
words, the impacts of  diets on the sustainability 
of  food systems also depends on the specificities 
of  the food system itself.

Scope and Scales: Fragmented, 
Combined and Composite Food 

Systems

The discourse about sustainable diets is often 
guided by the assumption that diets and food 
systems are closely linked, and in particular that 
they share the same spatial limits – with a broad 
equivalence between consumption and produc-
tion spaces. Such an equivalence is true at the 
global level: the global diet summing all the indi-
vidual diets that compose it as related to the 
global food system. It was to a great extent true 
in ‘traditional’ food systems closely linked to a 
specific ‘traditional’ diet, somehow homogene-
ous, shared by a geographic community, and 
therefore sharing the same geographical limits 
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as the food production area. To a certain extent, 
this was true for the Mediterranean diet model, 
abstracted from the description of  traditional diets 
in the Mediterranean (Meybeck and Gitz, 2017). 
Such a close association between a diet and a 
food system, in the same geographic area, is no 
longer present in most modern diets. Furthermore, 
within a particular ‘system’, diet is not the same 
for everybody, consumption within a food system 
is not homogeneously distributed and, from a nu-
trition and health perspective, the individual diets 
are important, rather than the average.

Such considerations call for questioning the 
very scope of  a food system. It has been noted that 
‘a household’s food system comprises all the food 
chains it participates in to meet its consumption 
requirements and dietary preferences, and all the 
interactions and feedback loops that connect the 
different parts of  these chains’ (FAO, 2008). This 
would lead to considering that food systems are 
organized around, and by, consumers; each con-
sumer, or group of  consumers, being at the cen-
tre of  a network of  relationships with producers. 
The same could be said of  producers, linked to 
various consumers. Building upon the distinction 
in a food system between two subsystems (i.e. the 
consumer and producer subsystems), food sys-
tems could be represented as polycentric en-
sembles of  subsystems with more or less strong 
relationships depending on the intensity and fre-
quency of  exchanges (see Fig. 11.2).

Such a representation enables a better 
 understanding and account of  the influence of  
consumer subsystems that can be spatially deter-
mined like cities, or groups of  consumers sharing 

the same preferences – what some authors desig-
nate as ‘food tribes’ (Niola, 2015). Such influ-
ences can be exerted on local producer subsystems 
(e.g. through farmers’ markets) or more remotely 
(e.g. by including specific exotic foods, or foods 
coming from a specific producer system, distin-
guished by a geographical indication of  prove-
nance) or a whole specific food system (e.g. the 
organic food system, which includes transfor-
mation, specific distribution channels, etc.). 
It  thus enables a better understanding of  how 
sustainable diets and food systems can be linked 
and become common factors of  identity for 
 consumers – an identity that is, in itself, a strong 
and long-term incentive. Such links can give 
way to symbolic and/or political forms of  collec-
tive engagement in/for the food system, ground-
ed on a common identity, and that can be linked 
to a place-based approach to food (Sonnino et al., 
2016). This collective sense of  identity can play a 
key role to facilitate change towards more sus-
tainable diets and systems by enabling the coali-
tion of  actors that often have different perspectives 
and drivers. The consumer caring for a certain 
production system supports its sustainability. 
Analysing the case of  the Parmigiano Reggiano 
Terremotato, Finardi and Menozzi (2014) note 
that it is the ‘social embeddedness’ of  the prod-
uct that enabled the avoidance of  a market cri-
sis when considerable quantities of  it had to be 
sold following the destruction of  storage facili-
ties by the earthquake. In that regard, the link 
between a diet and a production system can in 
itself  be a key component of  their respective 
sustainability.

Consumption system
A

Production system
A

Production system
B

Production system
C

Consumption system
B

Consumption system
C

Fig. 11.2. Schematic representation of links between food consumption and production systems. The 
line thickness of the links is proportionate to the intensity of exchanges between specific systems.
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Conclusion

The relationships between diets and food sys-
tems are complex, submitted as they are to  
contradicting tendencies to globalization and 
specification of  diets. Multiple diets interact with 
multiple food systems; both of  which are also 
influenced by numerous external factors, life-
styles, economic and social changes, and so on. 
The sustainability of  a diet has to be assessed 
along both nutrition characteristics: contribu-
tion to the health of  the individual or communi-
ty, and its contribution to the environmental, 
economic and social sustainability of  the food 
system(s). Conversely, the sustainability of  a food 
system needs to be assessed both in terms of  its 
capacity of  perpetuating itself  in the long term 
and of  enabling sustainable diets. In other words, 
the sustainability of  one depends, to a large part, 
on the influence it has on the sustainability of  

the other. This calls for identifying the critical 
links between specific diets and food systems in 
order to build upon them to improve their re-
spective sustainability. Given the multiplicity of  
drivers, both internal and external, of  food 
system changes and of  actors’ motivations for 
 improvement, it is critical to adopt a holistic per-
spective, accounting not only for nutritional and 
environmental aspects but also for economic 
and social aspects, especially as they are often, 
ultimately, what enables and sustains change. 
Such a holistic perspective should build upon 
collective identities, recognize that consumers 
and other actors are often driven by global un-
derstanding of  food ‘quality’, tasty, good for 
health and the environment, and thrive to ac-
commodate it, while making clear that such ob-
jectives require that society recognizes the value 
of  food, including through appropriate economic 
mechanisms.
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Introduction

In the face of  rising rates of  overweight and obe-
sity worldwide, the work carried out in the past 
decades by public health academics and practi-
tioners has highlighted the key role played by 
the food environment in shaping people’s food 
preferences and ultimately their dietary intake. 
While there are numerous factors influencing 
dietary intake and eating behaviours, there has 
been a general recognition of  the role of  the 
(global) food system in advancing the nutrition 
transition worldwide. No doubt the modern food 
system has increased the amount of  dietary 

diversity in a number of  countries, but evidence 
shows that if  in the past 20 years there has been 
an increase in the consumption of  healthy foods, 
this has been outpaced by the parallel increase 
in the consumption of  unhealthy items (Inamu-
ra et  al., 2015). More importantly, the current 
food system keeps influencing individuals to 
adopt unhealthy nutrition patterns by way of  rel-
ative prices, behavioural models and marketing 
stimuli. Taking the cue from several calls for ac-
tion, governments have put in place a number of  
food environment policies aimed at tackling the 
increase in overweight and obese people in their 
countries – policies that range from taxation on 

12 Understanding the Food 
Environment: the Role of Practice Theory 

and Policy Implications

Dalia Mattioni, Francesca Galli and Gianluca Brunori

Abstract
The last decade has witnessed an increase in the number of  malnourished people worldwide, and particularly of  
people suffering from overweight and obesity. Research has shown the link between diet quality and the under-
lying food systems through the intermediation of  the food environment. Specifically, a number of  studies have 
analysed the role of  the food retail environment and its impact on dietary intake largely by using quantitative 
geospatial tools – an approach that has been criticized on the grounds of  its limited integration of  social aspects 
linked to people’s daily paths and lifestyles. This chapter contributes to a better understanding of  the food envi-
ronment by using social practice theory. Social practice theory can help complement the ‘objective’ measures 
used to study the retail environment, with more ‘subjective’ measures linked to its more symbolic and social 
dimensions by using more qualitative and/or mixed methods. With a view to changing people’s food patterns, it 
is of  fundamental importance to understand how food environments shape practices and vice versa, and where 
change can come about. In some cases, change can be triggered at the level of  the material aspects of  the food 
environment, such as the physical outlets where people buy their foods, and sometimes it can be triggered (also) 
by a change in the meaning attributed to food. This has implications for the types of  policies adopted by govern-
ments and relevant stakeholders: policies need to be consistent and coherent, and aimed at changing both the 
material aspects of  the food environment as well as the competence people need to make it work and the meaning 
attached to healthy eating.
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sugary beverages to labelling and zoning. The 
last decade has also witnessed an increase in re-
search being undertaken on the food environ-
ment, particularly around the built (or retail) 
food environment, with some critiques being 
levelled both on methodological and on substan-
tive grounds.

Against this backdrop, the aim of  this chap-
ter is twofold: first, it wishes to better understand 
the nature of  food environments, and suggests 
the use of  practice theory to provide some 
conceptual and practical ‘strength’; and second, 
following on from this, it wishes to make some 
reflections on the implication of  this ‘revised’ 
notion of  the food environment on the types and 
mix of  policies to be implemented to (sustaina-
bly) improve diets.

The Food Environment: State  
of the Art and a Critical Review

Although there is no one agreed upon definition, 
the food environment can be conceptualized as 
the collective physical, economic, policy and so-
ciocultural conditions that influence people’s 
food choices. They are the underlying determi-
nants of  what people eat, and are made up of  the 
foods that are available, affordable and accept-
able to people in their surroundings (Swinburn 
et  al., 2013; IFPRI, 2015). In the short term, 
food environments influence people’s food 
choices, while in the long term they have an im-
portant role to play in affecting people’s food 
preferences and habits (Hawkes et  al., 2015). 
According to a growing literature, food environ-
ments have developed in a way that makes it more 
difficult for people to consume high-quality diets, 
in spite of  rising incomes (Swinburn et al., 2011; 
Popkin et al., 2011; GLOPAN, 2016).

The food environment concept is closely 
linked to food security, insofar as the food envi-
ronment influences availability, access and utili-
zation of  food, three of  the four pillars of  food 
security (FAO, 2008).1 Some global trends have 
strongly affected food environments in the 
world. In terms of  availability, shifts in the global 
supply system, especially with the rise of  trans-
national food corporations (TFCs) in the past 
three to four decades have made energy-dense, 
nutrient-poor processed food products much 

more available. Technological advances in food 
processing, such as the extraction of  vegetable 
oils and other processing techniques, have made 
the production of  this type of  food possible, prof-
itable and less expensive for consumers (Popkin 
et al., 2011; Monteiro et al., 2013).

These trends in availability have not come 
without consequences for affordability: generally 
speaking, ‘unhealthy foods’ such as energy- 
dense, nutrient-poor processed food products are 
cheaper than ‘healthy foods’ such as fresh fruits 
and vegetables. The reasons for this are mani-
fold: among factors that have shaped the cost of  
food, an important role has been played by the 
vertical integration of  TFCs and global sourcing 
that has allowed food companies to use cheaper 
ingredients and take advantage of  economies of  
scale, thus making it possible to cut costs and 
keep prices – especially of  processed packaged 
foods – low (Hawkes et  al., 2009; Gomez and 
Ricketts, 2013). The topic is, however, the subject 
of  debate as the evidence put forth by various 
studies on the relationship between healthiness 
of  foods and costs for consumers is still inconclu-
sive (Drewnowski and Darmon, 2005; Rao et al., 
2013; Jones et  al., 2014) and more research is 
needed on issues such as the metrics used (e.g. 
cost per calories versus cost per nutrient), or on 
the effects of  price changes on total diet rather 
than on the consumption of  a specific product 
(Mozaffarian et al., 2012).

Acceptability, further qualified by some to 
include desirability and convenience (Herforth 
and Ahmed, 2015; Turner et al., 2017), has also 
to a certain extent been shaped by availability 
and affordability. The vast amount of  funds be-
ing spent by large companies on advertising and 
marketing (including the strategic use of  shelf  
space) have all played an important role in shaping 
acceptability, with an increased use of  quick-to-
use ultra-processed foods (Hawkes et al., 2009; 
Cameron et  al., 2012; Bereuter and Glickman, 
2015). Processed food and modern distribu-
tion systems are today, particularly in low- and 
medium-income countries (LMICs), ‘trendy’. One 
of  the implications of  this shift has been in terms 
of  loss of  knowledge: people, especially young 
people, are no longer knowledgeable about cer-
tain types of  (usually traditional) foods, nor do 
they know how to cook/process them. Another 
consequence has been a certain level of  destruc-
turing of  the traditional meal and an increase in 
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snacking and eating out (Mestdag, 2005; Yates 
and Warde, 2015). While up to 50 years ago 
snacking was a rare activity among adults, now 
in countries such as the USA, Canada, Brazil, 
Mexico and China, up to one-quarter of  all cal-
ories consumed come in snack form and, as 
incomes rise, so does the proportion of  ultra- 
processed foods that are used as snacks (Lang 
et al., 2009; Monteiro et al., 2013).

The effects of  the above shifts in the global 
food system and the global food environment 
have been mediated in different ways at the local 
level, reflecting different ‘local geographies of  
consumption’ and ‘place-based food environ-
ments’ (Turner et al., 2017). The last decade has 
seen a burgeoning number of  context-specific 
research work, especially with respect to meas-
ures related to the retail setting (Ni Mhurchu 
et al., 2013; Townsend and Lake, 2017). In this 
body of  literature, the food environment has 
been investigated mainly with reference to the 
physical dimension. Indeed, in the last decade, 
food environment research has been dominated 
by the use of  static geospatial quantitative meth-
ods. The evidence produced so far on how re-
tailers are geographically distributed in a given 
territory, how much of  different food types they 
sell, at what price and their effect on dietary pat-
terns/intake is mixed. A series of  systematic 
reviews carried out mainly in the US, Canada, 
Australia and some European countries show, 
for example, that there is moderate evidence of  
an association between physical distribution 
patterns of  retail outlets and dietary patterns 
and/or intake (Giskes et  al., 2011; Caspi et  al., 
2012; Black et  al., 2014). The strong evidence 
that has been collected relates to the link be-
tween local food environments and inequalities 
in high income countries, given that there is a 
higher density of  shops selling unhealthy foods 
in low-income neighbourhoods compared to 
other areas (Mozaffarian et al., 2012). However, 
here too, density of  shops is not always related to 
unhealthy dietary patterns.

These weaknesses introduce a series of  cri-
tiques to the above conceptualization of  the food 
environment. A first set of  critiques relates to the 
heterogeneity of  measures and variables used to 
map out the retail food environment, which may 
be leading to inconsistent results and conclu-
sions in terms of  impact on dietary patterns 
(Lytle, 2009; Kelly et al., 2011). A second strand 

of  critiques tries to adapt the concept of  social 
environment to people’s mobility: they may trav-
el beyond their neighbourhood and consume 
healthier products (Townsend and Lake, 2017).2 
Some community food environment studies were 
carried out that consider ‘individualized living 
spaces’, that is, the daily paths used by people to 
buy or eat food beyond their neighbourhood 
(Black et  al., 2014; Zenk et  al., 2011; Kestens 
et al., 2010), or analysis of  food shopping rou-
tines for in-store food environments (Thompson 
et  al., 2013), or even subjective perceptions of  
the neighbourhood environment with innova-
tive participatory tools (Díez et al., 2017).

All of  the above point to the fact that indi-
vidual daily paths and lifestyles do not always 
coincide with (rigid) geographical boundaries 
(see Fig. 12.1) and that it is important to consid-
er what Turner et al. (2017) have labelled as the 
‘personal food environment’ with an aim to rein-
troduce the ‘social’ back into a conceptual 
framework of  food environment that has used a 
rather static geospatial language. Although 
spelt out in 2007, Cummins’ plea for a greater 
consideration of  ‘social processes and symbolic 
relations between individuals and their environ-
ment’ and of  a ‘deeper understanding of  how 
“environment” gets into the “body”’, is still very 
valid today (Cummins, 2007).

Food Environment and Social  
Practice Theory

A third strand of  critiques suggests that food 
environments are in fact made up not only of  
material aspects, such as the geographical dis-
tribution of  food outlets for example, but also of  
symbolic and social dimensions, and that an 
understanding of  all three dimensions is im-
portant to help make food environments work 
for high-quality diets. This approach points to 
the need to complement the ‘objective’ meas-
ures used to study the retail environment, such 
as geographical information systems and Goog-
le Earth, with more ‘subjective’ measures linked 
to people’s purchasing practices, perceptions, 
motivations and taste by using qualitative ap-
proaches or a mix of  both (Lytle, 2009; Kelly 
et  al., 2011; Caspi et  al., 2012; Turner et  al., 
2017). In this context, we believe that theory 
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of  practice can be a useful theoretical frame-
work to reintroduce the social back into the 
concept of  food environment as it has so far 
been used. It can help better understand how 
individuals intersect with, shape, and at the 
same time ‘embody’ the food environment, and 
it can explain how food fits into people’s daily 
lives and routines, how it is valued and per-
ceived, and what are the formal and informal 
conventions that govern food practices in spe-
cific contexts.

A social practice can be considered as a 
‘routinized type of  behavior’, an entity made up 
of  various interdependent elements: ‘forms of  
bodily activities, forms of  mental activities, 
“things” and their use, a background knowl-
edge in the form of  understanding, know-how, 
states of  emotion and motivational knowledge’ 
(Reckwitz, 2002, p. 249). What holds together 
the various elements of  a practice are: under-
standings (of  what to do and say); procedures 
(explicit rules, principles, precepts and instruc-
tions); and engagements (projects, purposes, 
beliefs, emotions) (Schatzki, 1996; Warde, 2005). 

A practical illustration of  this definition is pro-
vided by Shove:

skateboarding consists of  a complex amalgam of  
skateboards and street spaces along with the 
bodily competencies required to ride the board 
and to use the affordances of  the street to turn 
tricks; the rules and norms that define the practice 
of  skateboarding; its meaning to practitioners and 
to outsiders … and so on. As such skateboarding 
exists as a recognizable conjunction of  elements, 
consequently figuring as an entity.

(Shove, 2012, p. 7)

The shared tacit knowledge and ‘embodied 
know- how’ that underlie practices is central in 
understanding first, and using later, practice the-
ory. In contrast with voluntarist and rational 
notions of  action, conduct within practices is gov-
erned by convention, tradition, routine and what 
Giddens (1984) refers to as ‘practical knowledge’ 
as opposed to discursive knowledge. Codifications 
therefore that often do not require ‘much reflec-
tion or conscious awareness on the part of  the 
bearers … notwithstanding a capacity for reflec-
tive monitoring of  performance’ (Warde, 2005).

Work

School

Home

7am 9am 12.30pm 5pm 6pm 7pm Time8.30am

Space

Fig. 12.1. Daily time–space life path of a mother. As Susan goes about her daily life (blue line in the 
graph), she encounters different food retail environments (coloured ovals) where she buys her food. She 
takes her children to school, and because of convenience and good prices, she shops at a nearby 
supermarket just after having dropped them off. She then goes to work and her eating habits are 
influenced by what she finds at work (canteen, or restaurants around her work area). On the way back, 
her children are hungry after having finished school and a small convenience store close to school sells 
snacks that her children love and she feels that she has been a ‘good mother’. She may thus actually 
never shop in the neighbourhood where she lives (blue circles). Source: diagram adapted from Giddens 
(1984, p. 115).
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We have noted above that practices are 
made up of  elements. Different practice theorists 
have developed different typologies of  elements 
that make up practices (cf. Evans et al., 2012). In 
this paper, we will use the typology used by 
Shove et al. (2012) for its stated intent of  ‘con-
ceptualizing stability and change’ which fits in 
well with the objective of  this chapter. In The Dy-
namics of  Social Practice, Shove et al. distinguish 
three types of  elements:

• materials: including things, technologies, 
tangible physical entities, and the stuff  that 
objects are made of;

• competences: skills, know-how and tech-
nique; and

• meanings: symbolic meanings, ideas and 
aspirations.

Practices come to being when elements are 
linked up in specific configurations, and stability 
over time is ensured when ‘connections between 
defining elements [are] renewed time and again’ 
through regular enactment (Shove et al., 2012). 
As the individual is seen as a ‘carrier’ of  a prac-
tice, in fact of  many different practices (‘bundles’ 
of  practices), practices can share some elements, 
and change in one practice can occur as the result 
of  a change in an element of  another practice 
(see Fig. 12.2). Change is therefore a reconfigura-
tion of  the elements that make up practices.

Just like practices, food environments are 
also made up of  material, symbolic and social 

dimensions. Both are subject to ‘duality’ (Gid-
dens, 1984): food environments provide rules 
and resources, opportunities and constraints for 
individual action, they shape individual action 
and at the same time they are shaped by actors’ 
attitudes, choices and behaviour; practices, as 
routinized individual activities that can be justi-
fied in terms of  given rules and resources, mirror 
this dualism in their being at the same time 
moulded by people’s daily actions but also living 
a trajectory of  their own that shapes people’s 
way of  ‘doing’ and ‘knowing’. In this paper, we 
consider food environments primarily as the 
‘structural’ guise of  how people ‘do’ food – the 
physical outlets people buy their food at, the 
prices, the labels, the way a product is formulat-
ed, and so forth – and social practices as more 
closely linked to people’s actions or ‘agency’ giv-
en their nature of  routinized individual activities 
as outlined above. Social practice theory can 
help understand how structural aspects (e.g. the 
retail environment) are connected to the mean-
ing and competence needed to make a specific 
food practice persist or change over time.

How Does Change Come About?

In the challenging context of  aiming at chang-
ing people’s food patterns and how they eat, it is 
of  fundamental importance to understand how 

Practice 2: watching
mainstream TV/social
media

The meaning of eating,
especially for youth, is
associated with status
(’being cool’) amongst
peersPractice 1:

fast-food
eating

Fig. 12.2. An illustration of how unhealthy eating is linked to other practices: many young individuals 
today are carriers of these two practices (large light blue circles): fast-food eating and watching 
mainstream TV/social media. The two practices share the ‘meaning’ element (small blue circle), a ‘new’ 
meaning given to eating out that has allowed the new practice of ‘fast-food eating’ to emerge.
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food environments shape practices (rather than 
individual behaviour) and vice versa, in a mutu-
ally and dynamic reinforcing configuration. As 
elements of  a practice interact and co-evolve, 
novelty can come from any quarter (Shove et al., 
2012).

As seen above, ample evidence exists on the 
way that the food environment influences 
people’s food practices,3 and of  how these, in 
turn, strengthen the existing food environment. 
A school child attending a school where meals are 
catered for by a fast-food company will not have 
many options but to eat in an unhealthy way in 
that particular setting. Exposure at such a young 
age to that type of  food may have an influence 
on his/her aesthetic judgement of  taste and lead 
to similar types of  choice also outside of  school, 
thus reinforcing a specific type of  food retail en-
vironment. A change in the ‘meaning’ element 
of  food, however, may trigger a change in the 
whole practice, as is illustrated by the interven-
tion of  food movements and alternative food net-
works (AFN) in a number of  countries, and this 
in turn can influence the broader food environ-
ment (see Fig. 12.3). The GAS (Gruppo di Ac-
quisto Solidale [Solidarity Purchase Group]) 
movements in Italy, for example, started off  as a 
movement of  (predominantly urban) consumers 
acting according to their values based on soli-
darity with farmers, environmental care and a 
desire to eat in a healthier way, reflecting the 
three ‘interlocking cares’ illustrated by Dowler 
et al. (2009) in their study of  AFNs in the UK: a 
care for the environment and the local economy, 
a care about transparency and integrity in the 
food system, and a care for health and wholeness. 

This shift in values is what triggered the co- 
production of  a new way of  purchasing/supplying 
food, which in turn requires new competences 
in terms of  cooking and conserving food, organ-
izing the collective purchase and collection of  
goods and new understandings on shifting tastes 
within the household (Brunori et al., 2012; Fon-
te, 2013). Linkages were thus forged and stabi-
lized through routine enactment between val-
ues/meaning, competences and new material 
infrastructure.

This change in practices can, in turn, influence 
the broader food environment in several ways: 
through a ‘graduation process’ whereby con-
sumers bring their new skills, values and expec-
tations about ‘good food’ into more conventional 
arenas thus shifting demand (Kneafsey et  al., 
2008), or by influencing the way conventional 
players behave (Brunori et  al., 2012), or even 
still by introducing new food conventions into a 
food system thus creating the grounds for new 
food ‘assemblages’ to be created along more 
sustainable and healthier lines (Brunori et  al., 
2017). In other words, practices can enrich the 
diversity or pool of  food languages, thus allow-
ing for a greater variety of  food environments to 
be shaped and adjusted according to the differ-
ent contexts.

Change can also be effected at the level of  
food environments first through structural in-
terventions. There are several examples of  
government action aimed at doing so, such as 
making health-promoting labelling mandatory 
(Chile), introducing fast-food zoning around 
schools (USA, South Korea) and regulating food 
marketing and advertising to children (Norway). 

Food environment

Meanings/values given to
food influenced by
environmental movement
discourse

Policy decision 
from contextual
policy makers
(national or sub-
national)

Fig. 12.3. An illustration of the reciprocal nature of food environment and food practices: change (arrows) 
can be triggered in any part of the diagram depending on the socioeconomic and institutional context and 
depending on other practices that the food practices may be ‘bundled’ with.
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Other examples have had the explicit objective of  
changing (low income) people’s food practices 
by making sure that more farmers’ markets (FM) 
open in low-income areas, and more important-
ly, by equipping them with machines that would 
allow them to accept federal food benefit vouch-
ers (SNAP), as has occurred in the USA. Here, 
the practice of  shopping at FMs with SNAP sub-
sidies has thus become a ‘normal activity’ thanks 
to the establishment of  material elements (the 
physical location of  FMs and the machines to 
‘read’ the vouchers), the evolving meaning about 
food access (as a result of  national and local ef-
forts aimed at food justice and health), and im-
proved competences (new skills on how to use 
the new machines, cooking classes) (Cohen and 
Ilieva, 2015). Following on from the example of  
school meals, the introduction of  a healthy meal 
at school coupled with an educational programme 
could change the ‘meaning’ and ‘competence’ 
elements of  the child’s eating practice, thus 
possibly changing his/her food practices and 
‘bringing’ the new practice home (Morgan and 
Sonnino, 2008; Giuca, 2016).

Policy Implications

A number of  high-level and global reports have 
been published in recent years that show the ris-
ing importance of  affecting a change in the food 
environment as a major avenue towards dimin-
ishing worryingly high levels of  malnutrition 
worldwide (Swinburn et al., 2013; IFPRI, 2015; 
GLOPAN, 2016; FAO, 2017; HLPE, 2017). All 
converge on a number of  policy areas where 
action is needed to foster a healthier food envi-
ronment: (i) nutrition labelling; (ii) food provi-
sioning (or food offered in specific settings, such 
as schools); (iii) economic incentives/disincen-
tives; (iv) food composition (or nutritional quali-
ty of  foods produced by food processors); (v) food 
promotion (advertising and marketing); (vi) food 
retailing; (vii) food systems (including: agricul-
tural production; storage; processing; retail). 
Some policy frameworks – such as the NOURISH-
ING4 framework – also include (viii) behaviour 
change communication as a key complemen-
tary area of  work, and this includes: informing 
people about food and nutrition through public 
awareness, nutrition advice and counselling in 

health care settings, and giving nutrition educa-
tion and skills.

With respect to the sustainable diets, a mix 
of  actions coming from each of  these policy are-
as will need to be set in motion by policymakers – 
both national and local – to transition towards a 
sustainable diet. Some material elements have 
already been put in place in several countries 
that point in the right direction, such as public 
procurement of  local and organic food in schools, 
and the creation of  FMs in multiple cities (Mor-
gan and Sonnino, 2008), and although the evi-
dence is not solid enough on the extent to which 
this has led people to eat in a healthier way, there 
are studies that show that those who buy at FMs 
tend to consume more fresh fruits and vegetables 
in their overall diet (McCormack et  al., 2010; 
Dannefer et al., 2016; Pitts et al., 2013; Minaker 
et al., 2016).

In these cases, the material itself  has con-
tributed to changing competences and mean-
ings around healthy eating through a form of  
‘experiential learning’ that through performance 
has become the practical knowledge that under-
lies social practices. What will be needed, however, 
is an emphasis not only on the material aspects 
of  diets as a practice – on labelling, for example, 
to improve information – but concurrently on 
those aspects related to competence and mean-
ing so as to ‘bind’ the three elements together.

South Korea is an example where, in the 
face of  rising obesity levels, a number of  actions 
were taken by the government to change the 
country’s food environment: green food zones 
around schools to protect children from un-
healthy food items, healthy school feeding, but 
also a consistent effort aimed at keeping the tra-
ditional Korean diet  alive, such as social cam-
paigning, investing in cooking classes, organiz-
ing public events and other information activities 
(Lee et al., 2002).

‘Policy’, however, is not only the domain of  
government: civil society and the private sector 
too can forge policy from their respective quar-
ters (Lang et al., 2009). As seen above, it was the 
work of  local-level, grassroots initiatives, such as 
the GAS in Italy or the AMAPs (Association 
pour le maintien d’une agriculture paysanne 
[Association for Maintaining Small Scale Family 
Farming]) in France, which encouraged a shift in 
food practices. Translated in governance terms, 
what this means is a need to ‘further support, 
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fund and link these movements, coalitions and 
networks together if  change is to come about’ 
(HLPE, 2017, p. 117). Meanings and competenc-
es change when routinized food practices are ex-
posed to ‘ethical problematization’ (Barnett et al., 
2010), and a food system that opens spaces of  
deliberation accelerates this change. Indeed, eth-
ical problematization encourages private busi-
ness to anticipate emerging societal concerns by 
adapting their marketing strategies. In a number 
of  countries such as Costa Rica, Germany and 
Japan, voluntary standards have been adopted 
on salt, fat and sugar reduction, and market nar-
rative has changed accordingly. In some coun-
tries, the private sector has also tried to increase 
the acceptability of  foods by producing packaged 
foods that are nutritious, and can make it more 
convenient for people to cook and eat healthy 
meals, for example by selling bagged, cut up or 
shredded vegetables that can easily be added to 
salads or cooked (HLPE, 2017). In Mediterrane-
an cultures, for example, where eating vegetables 
is still considered acceptable, but where problems 

of  time make it more and more difficult for people 
to do so, a joint action by government (national 
and local), grassroots and private actors needs to 
be taken to shift the material obstacles and to 
strengthen the narrative and competence around 
healthy eating.

From the perspective of  sustainable diets, 
the question related to food environment is: 
what needs to change in the elements of  the cur-
rent food practices and the connections between 
them, in order to move them towards healthier 
and more sustainable grounds? The point made 
here is that, as governments begin to design spe-
cific policies aimed at shaping food environ-
ments intended to help people eat better, it will 
be important to ensure governance arrange-
ments that include a mix of  consistent and co-
herent policies, that is, ‘integrated policy strate-
gies’ (Howlett and Rayner, 2007) aimed at 
changing the material aspects of  the food envi-
ronment, concurrently with the competence 
people need to make it work and the meaning 
attached to healthy eating.

Notes

1 The four pillars of food security are: (i) physical availability of food; (ii) economic and physical access to 
food; (iii) food utilization; and (iv) stability of the other three dimensions over time (FAO, 2008).
2 It is important to note that food environment research in low- and middle-income countries (LMICs) has 
been sparse and is only now beginning. A seminal review carried out in 2013 on food value chains and 
nutrition points to a good supply of cheap fresh food in poor urban areas due to the predominance of tra-
ditional short supply chains in many LMICs. At the same time, the growth of modern retailing is leading to 
an increase of cheap, ultra-processed foods possibly leading to over-nutrition (Gomez and Ricketts, 2013). 
More research on food retail environments is warranted in LMICs as the nutrition transition progresses.
3 For the purposes of this chapter, a food practice (or ‘eating’) has been taken to be a compound practice 
that can be divided up into four distinct integrative practices: purchase/supply of food, cooking, organiza-
tion of the meal and the aesthetic judgement of taste (Warde, 2015).
4 Available at http://www.wcrf.org/int/policy/our-policy-work/our-policy-framework-promote-healthy-diets- 
reduce-obesity (accessed 15 October 2017).
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Introduction: What is a  
Sustainable Diet?

The incorporation of  sustainability issues into 
the international agri-food and nutritional 
agenda has been increasingly discussed over the 
last decades. The concept of  sustainable diets 
acknowledges the interdependencies of  food 
production and consumption with food require-
ments and nutrient recommendations (Dernini 
et al., 2016), and at the same time, expresses the 
notion that food (including production, distribu-
tion and consumption, social and cultural aspects, 
health, or economy, among others) cannot work 
separately from that of  the ecosystem.

As the Food and Agriculture Organization 
(FAO) has highlighted in today’s most accepted 
definition of  sustainable diets, established after 
the International Scientific Symposium on Bio-
diversity and Sustainable Diets United Against 

Hunger: ‘Sustainable diets are protective and 
respectful of  biodiversity and ecosystems, cul-
turally acceptable, accessible, economically fair 
and affordable; nutritionally adequate, safe 
and healthy; while optimizing natural and hu-
man resources’ (FAO, 2011; Burlingame and 
Dernini, 2011). After this main definition, some 
authors, like Jonston et al. (2014) adds that sus-
tainable diets must be also culturally sensitive and 
acceptable.

As in other different fields and items, cul-
tural aspects have traditionally been neglected, 
observed only as subservient or complementary 
to other, more important items. Even after the 
declaration by UNESCO of  the Mediterranean diet 
as intangible cultural heritage of  humanity, defi-
nitions of  diet, sustainable diets, or the Mediterra-
nean diet continue to relegate to the background 
those aspects more closely linked to culture, 
even the more open groups and those drafted 

13 Sustainable Diets: Social and Cultural 
Perspectives

F. Xavier Medina and Alicia Aguilar

Abstract
The incorporation of  sustainability issues into the international agri-food and nutritional agenda has been in-
creasingly discussed over the last decades. In this framework, anthropological concerns with food and nutrition 
have increased greatly in the last five decades, and the development has been across the subdisciplines of  anthro-
pology and in conjunction with other academic disciplines. Nevertheless, social and cultural aspects related to 
food are, even today, frequently neglected, regarded as secondary or less important in comparison to other ‘main’ 
subjects like health or economy. In this sense, the aim of  this chapter is to focus on the social and cultural perspec-
tive of  food and its intrinsic relationship with diets, territories and sustainability, highlighting this point of  view 
as an essential part of  a very complex panorama, helping to have a more comprehensive and less partial view of  
the situation.
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by supranational institutions. In this sense, 
sustainable diets are protective and respectful of  
biodiversity and ecosystems, culturally accept-
able,1 accessible, economically fair and afforda-
ble; nutritionally adequate, safe and healthy; 
while optimizing natural and human resources 
(FAO, 2011; Burlingame and Dernini, 2011). 
Jonston et al. (2014) add that food must be cul-
turally sensitive and acceptable.

But more than ‘acceptable’, food (but not 
only) must be culturally ‘coherent’ (Medina, 
2015, 2017). The Cambridge Dictionary (online 
edition) defines ‘acceptable’ as: ‘satisfactory and 
able to be agreed to or approved of ’, or simply ‘just 
good enough, but not very good’. In this sense, if  
something must be agreed or approved, usually it 
is because it is not taking part of  the system itself, 
and must be accepted from the outside. Or, as the 
second of  the meanings cited above explains very 
well, it is ‘just good enough, but not very good’.

On the other hand, ‘coherent’ is defined as 
‘it is clear and carefully considered, and each 
part of  it connects or follows in a natural or rea-
sonable way’. In this sense, many things may be 
acceptable, but very few are coherent. From a local 
and sustainable point of  view, betting on the cul-
tural ‘acceptability’ of  a food can open up too 
much the spectrum of  what is acceptable as edi-
ble. But its cultural coherence within a system 
appeals to other aspects that have nothing to do 
with what is simply acceptable.

Regarding this last point, it is necessary to 
remark that any discussion about food also in-
volves the consequences of  social and cultural 
constructions. Food and eating behaviours, in 
general, fall within the framework of  the soci-
eties that produce and recreate them, and 
therefore within specific sociocultural systems 
(Medina, 1996).

Anthropological concerns with food and 
nutrition have increased greatly in the last five 
decades, and the development has been across 
the subdisciplines of  anthropology and in con-
junction with other academic disciplines. Never-
theless, social and cultural aspects related to 
food are, even today, frequently neglected, re-
garded as secondary or less important in com-
parison to other ‘main’ subjects like health or 
economy. In this sense, the aim of  this chapter is 
to focus on the social and cultural perspective of  
food and its relationship with diets, territories 
and sustainability.

Food, Culture, Ecology and  
Sustainability: an overview from  

Social Anthropology2

As British social anthropologist Mary Douglas 
(1979, p. 145) pointed out:

the choice of  food is undoubtedly, of  all human 
activities, riding in a most disconcerting way on 
the dividing line between nature and culture. 
Food is linked to the satisfaction of  the needs of  
the body, but also, to a large extent, those of  
society.

But although food and nutrition correspond to 
a primary human need, anthropologists rarely 
focused on aspects of  food until the 1930s. Col-
laboration between anthropologists and nutri-
tionists was first achieved by Richards and 
Widdowson (1936), and was developed further 
in the British Colonial Office and in the French 
Organisation de Recherche sur l’Alimentation et la 
Nutrition Africaines (ORANA). Interest in anthro-
pological perspectives on food grew during the 
Second World War and the post-war conditions 
(Guthe and Mead, 1945) and among members 
of  the culture and personality school (Kardiner 
et al., 1945).

Social and cultural anthropologists have 
pointed out after their fieldwork with different 
traditional societies around the world, that hu-
man action over the environment and, after 
that, food as the main necessity to live, have al-
ways been as sustainable as possible. In the 
words of  the American anthropologist Margaret 
Mead (1975, p. 74): ‘at any given moment in 
history, the interrelationships between food and 
the technical and social habits of  those who use 
it constitute the indispensable structure within 
which these people gets its nutrition and its rela-
tionship with the environment’.

After the 1950s, dissatisfaction with the 
rigid structures and theories of  cultural change 
stimulated the transition to an ecological per-
spective. In the 1930s, Julian Steward (1955) 
studied the Shoshone tribes of  the Great Basin, 
hunter-gatherers that he defined as heavily de-
pendent on the pinon nut tree. After his fieldwork 
research, he illustrated the direct relationship 
between resource base and population density 
after he observed that lower population densities 
exist in areas where the tree is sparsely distribut-
ed. He also observed this relationship in regard 
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to water availability and management, and the-
orized on how cross-cultural regularities exist 
due to the presence of  similar environments.

Steward’s cultural ecology is at the base of  
ecological anthropology, which provides a 
materialist explanation on the relationship be-
tween society, culture and environment. As Salz-
man and Attwood (1996, p. 169) pointed out a 
couple of  decades ago, human societies have on-
going contact with and impact upon their terri-
tory, plants and animals in their vicinities, but 
also upon the climate, and all those elements of  
their environment have at the same time a recip-
rocal impact on humans. In this sense, and 
following the same authors, we know that eco-
logical anthropology investigates the ways that a 
society shapes its environment and the subse-
quent manners in which this relationship cul-
turally forms (and transforms) social, economic, 
or political life (Salzman and Attwood, 1996).

In the 1960s and 1970s, the importance 
of  sustainability and using food as a basis for 
analyses (frequently as a main subject) was grow-
ing. In this framework, Rappaport (1968) and 
Lee (1979) created a distinction between their 
‘human ecology’ and the ‘cultural ecology’ of  
anthropologists such as Harris and Ross (1987), 
that could be directly described as ‘cultural ma-
terialists’ and turns their social anthropology 
into a Darwinian direction. The study by Rappa-
port on the Tsembanga Maring in New Guinea 
also represents a turning of  the former cultural-
ist approach into a biological approach.

In the area of  applied nutrition, informa-
tion from anthropologists was sought and this 
brought an anthropological contribution to the 
understanding of  food scarcity and malnutri-
tion. Agencies of  the United Nations, such as the 
International Children’s Centre, World Health 
Organization and FAO included anthropological 
perspectives in their programmes on food and 
nutrition, and in 1966 a Food Habits Section 
was created within the FAO. In 1964, the Inter-
national Biological Programme included food 
and nutrition as a component in its Human 
Adaptability Section, allowing collaboration at 
a worldwide level between specialists from the 
biological and sociocultural sciences, including 
anthropologists.

We must also bear in mind that, with the 
modernization of  agriculture and globalization 
of  foods that took place in the second half  of  

the twentieth century, concepts such as sustain-
able diets or human ecology have been neglected 
in favour of  intensification and industrialization 
of  agricultural systems. The recent growing con-
cern over food safety has motivated a renewed 
interest in organic foods (after the pioneering 
work by Herrin and Gussow [1989]) and locally 
produced and sustainable foods.

In recent times, social anthropologists like 
Kottak (1999) or Townsend (2009) developed 
actual visions on anthropological ecology. The 
‘new ecological anthropology’ proposed by Kot-
tak is located at the intersection of  global, na-
tional, regional and local systems, studying the 
outcome of  the interaction of  multiple levels and 
multiple factors. It blends theoretical and empir-
ical research with applied, policy-directed, and 
critical work going to an ‘engaged’ anthropolo-
gy; it is otherwise attuned to the political aspects 
and implications of  ecological processes. Care-
fully laying out a critique of  previous ecologies 
by way of  announcing newer approaches, his 
article insists on the need to recognize the impor-
tance of  culture mediations in ecological process-
es rather than treating culture as epiphenome-
nal and as a mere adaptive tool (Kottak, 1999, 
p. 23). On the other hand, Townsend (2009) de-
veloped the difference between ecological an-
thropology and environmental anthropology, 
going firmly to the analysis of  the relationships 
between humans and their environment across 
space and time to build the basis of  a political ecol-
ogy that allows a specific activism on the field.

Food and Cultural Heritage

Cultural heritage is alive, composed of  selected 
elements deemed to belong to a particular culture 
at the expense of  other elements, to serve par-
ticular interests. Although it is part of  a social 
contract (it should be perceived by the majority 
of  the population as their own), it is very often 
the establishment that proposes, promotes and/
or recognizes heritage.

Aspects of  intangible cultural heritage such 
as food have only recently been officially recog-
nized as such, legitimizing its importance to our 
identities. It is not until the recent turn of  the 
last century, with the ‘UNESCO Proclamation of  
Masterpieces of  the Oral and Intangible Heritage 
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of  Humanity’ international distinction, and sub-
sequently with the UNESCO declaration of  the 
first spaces that constituted intangible heritage 
of  humanity, that the ‘official’ concept of  herit-
age can be considered to have begun to take an 
interest in areas beyond the purely monumental 
and environmental fields, broadening its scope 
to more ethno-anthropological and less tangible 
aspects.

An important point to emphasize here is 
that gastronomic heritage, and therefore human 
consumption in general, falls within this emerg-
ing intangible heritage. If  the UNESCO heritage 
declaration of  2005 had an outstanding charac-
teristic (from the point of  view of  this study) it 
was that for the first time, a country like Mexico 
was presenting its culinary art at a national level 
in order for it to be declared world heritage.

The candidacy was rejected, but Mexico an-
nounced that it would submit it once again, as 
an essential part of  its culture. In order to high-
light the heritage value of  its cuisine, in July 
2008 the Mexican candidacy convened an inter-
national academic meeting in the city of  Campe-
che (Mexico) entitled: ‘The cuisine as cultural 
heritage, criteria and definitions’. Its aim was to 
provide UNESCO with a series of  recommenda-
tions that would lead to greater awareness of  
food/gastronomic candidacies (known as the 
Declaration of  Campeche, 2008). A similar initi-
ative took place a year later in Barcelona, at the 
request of  the candidacy of  the Mediterranean 
diet (the Barcelona Declaration, 2009).

However, the zenith of  UNESCO recognition 
for food candidacies did not arrive until Novem-
ber 2010, when the three proposals submitted at 
that time were declared intangible cultural herit-
age: traditional Mexican cuisine, the gastronom-
ic meal of  the French (le Répas gastronomique des 
Français) and the Mediterranean diet. Food had 
been recognized by UNESCO as intangible cultur-
al heritage of  humanity for the first time.

Nevertheless, it is true that both beforehand 
and afterwards, various initiatives and candida-
cies related (albeit tangentially) to the food 
sphere have been submitted (or are in the pro-
cess of  being submitted) to UNESCO. These in-
clude the jurisdiction and the landscape of  the 
vineyards of  Saint-Emilion (1999) in France,  
the wine region of  the Alto Douro (2001) and 
the wine-producing landscape of  the island of  
Pico (2004) in Portugal, the cultural landscape 
and the vine region of  Tokaj in Hungary (2004), 

and the agave landscape and the ancient indus-
trial facilities of  tequila in Mexico (2006), to name 
just a few related to cultural landscapes.

Regarding this last point, we must also have 
in mind that cultural heritage is today consid-
ered a highly effective tourist resource, and the 
official recognition of  ‘food culture’ (production 
landscapes, food, dishes, wines and drinks, tour-
ist routes, industries…) is taking place in the 
context of  tourism and its benefits (or not) for 
local development. And this aspect is significant-
ly affecting the management of  the heritage, 
and the conception of  heritage itself.

Given the scale of  the heritage area pro-
posed in the candidatures approved by UNESCO, 
it is clear that the governments and institutions 
that led it have assumed a major responsibility in 
its safeguard as a whole complex, which we are 
not sure they have understood to its full extent. 
It is no simple challenge: the food culture is a 
complex one, which cannot be defined by merely 
listing the foodstuffs within it, or the culinary 
preparations and its most distinctive rituals.

Many important challenges were assumed 
when submitting a candidacy, due to the urgent 
need to safeguard (and disseminate) the heritage 
values which, according to the dossiers, affect 
peoples and their cultures, their cultural spaces, 
identity and intercultural dialogue, knowledge 
and creativity. The initiative now lies with the 
governments that promoted it, who must not 
shirk a responsibility that demands urgent and 
necessary action to find new ways to value 
something as human and as important as food.3

The Cultural Imperative and Holistic 
Perspectives

A local food system always embodies territory, 
natural resources and landscapes, biodiversity, 
production, distribution and consumption, all 
related to established social and cultural func-
tions and values, jobs and occupations, organi-
zation of  time, as well as nutritional health and 
welfare aspects.

Every food system in its own biosocial con-
text is an outstanding resource for the achieve-
ment of  an effective sustainable development. 
In this sense, we must always bear in mind that 
food systems are always a significant part of  an 
interdependent social and cultural body, and 
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must never be considered a separate element in 
itself, as has often been observed, especially from 
different perspectives and disciplines (other than 
social anthropology). For example, in the glo-
balized world like the one we live in today, we 
have many dietary patterns that can be consid-
ered to be healthy, but they can vary substantial-
ly, for example, in terms of  their resource cost or 
their environmental impact (in terms of  exten-
sive production, import and export, etc.).

A food system is a complex network of  in-
terdependent cultural aspects, and we must re-
member that all the links in the chain must be 
identified, valorized and, if  it is the case, officially 
recognized and protected (Medina, 2015), from 
production to the dish, including distribution, 
sales, cooking techniques, food and consumer 
behaviour, etc. Every food system (and affecting 
every singular local diet) must be considered as 
a complex web of  relationships and interests. 
A very integrated social articulation that makes 
the world turn.

Conclusion

Today, many aspects such as health, economy or 
food consumption are still considered separately 
from agricultural or fisheries production, eco-
nomics (sales, import-export, etc.) or the main-
tenance of  traditional structures of  distribution 
or sale. As the anthropological studies showed 
us many decades ago, we need to recognize the 
importance of  culture mediations in ecological 
processes rather than treating culture as epiphe-
nomenal and as a mere adaptive tool. Culture 
must be understood as the main framework to 
understand and to negotiate, but also to act on 
the most pressing needs and concepts from a ho-
listic and open perspective.

From this point of  view, while good nutri-
tion should be a goal of  agriculture, it is impera-
tive that concerns of  sustainability are not lost in 
the process. An adequate attention to cultural 
aspects can help to have a less partial and inter-
ested view of  the situation.

Notes

1 The authors’ emphasis in italic.
2 We follow here briefly some aspects that were already raised in a previous publication focused on the 
history of food anthropology (Garine et al., 2009).
3 Regarding the specific case of the candidature of the Mediterranean diet to UNESCO and its conse-
quences and results, see also González Turmo and Medina (2012).
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There is increasing evidence of  the multiple ef-
fects and cost of  diets on public health nutrition, 
society and environment (O’Kane, 2012; Clo-
nan and Holdsworth, 2012; Heller et al., 2013; 
Tilman and Clark, 2014). The sustainable diets 
concept (FAO/Bioversity, 2012) highlights the 
role of  sustainable consumption as a driver of  
sustainable production, for food systems’ trans-
formation toward more sustainable food con-
sumption and production patterns that are 
among the most important drivers of  environ-
mental pressures (Kearney, 2010; Reisch et al., 
2013). Food systems need to grow within the 

framework of  finite and often reduced funds and 
need to make use of  natural resources and skills 
in a sustainable manner to conserve the fragile 
ecosystem balance, while with food globalization 
and the increased industrialization of  agricul-
tural systems, the concepts of  sustainable diets 
and agri-food systems had been neglected.

The traditional Mediterranean diet (MD) has 
been studied in-depth and is recognized as a 
healthier dietary pattern characterized by a lower 
environmental impact (Gussow, 1995; Duchin, 
2005; Baroni et al., 2007; Sáez-ciheam et al., 
2013). However, despite these well-documented 

14 Nutritional Indicators to Assess  
the Sustainability of the Mediterranean Diet

Lorenzo M. Donini, Sandro Dernini, Denis Lairon, Lluis Serra-Majem  
and Marie-Josèphe Amiot-Carlin

Abstract
There is increasing evidence of  the multiple effects of  diets on public health nutrition, society and environment. 
Sustainability and food security are closely inter-related. The traditional Mediterranean diet (MD) is recognized as 
a healthier dietary pattern with a lower environmental impact. As a case study, the MD may guide innovative 
inter-sectorial efforts to counteract the degradation of  ecosystems and loss of  biodiversity and homogeneity of  
diets due to globalization, through the improvement of  sustainable healthy dietary patterns. This chapter defines 
a suite of  the most appropriate nutrition and health indicators for assessing the sustainability of  diets based on 
the MD. Thirteen nutrition indicators of  sustainability were identified in five areas: biochemical characteristics of  
food (A1. Vegetable/animal protein consumption ratios; A2. Average dietary energy adequacy; A3. Dietary ener-
gy density score; A4. Nutrient density of  diet and foods); food quality (A5. Fruit and vegetable consumption/
intakes; A6. Dietary diversity score); environment (A7. Food biodiversity composition and consumption; A8. Local/
regional foods and seasonality; A9. Organic/eco-friendly production and consumption); lifestyle (A10. Physical 
activity/physical inactivity prevalence; A11. Adherence to the Mediterranean dietary pattern); and clinical aspects 
(A12. Diet-related morbidity/mortality statistics; A13. Nutritional anthropometry). These proposed nutrition 
indicators will be a useful methodological framework for designing health, education and agricultural policies in 
order to conserve the traditional diets of  the Mediterranean area as a common cultural heritage and lifestyle and 
also to enhance the sustainability of  diets in general.
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health benefits and the low environmental im-
pact of  the MD, current surveys show a decline 
in its adherence in Northern, Southern and 
Eastern Mediterranean countries, because of  
multifactorial influences – lifestyle changes, glo-
balization of  food markets and economic and 
sociocultural factors (Alexandratos, 2006; Be-
lahsen and Rguibi, 2006; Garcia-Closas et al., 
2006; Da Silva et al., 2009; Vareiro et al., 2009; 
Bach-Faig et al., 2011; León-Muñoz et al., 2012; 
Belahsen, 2014; Roccaldo et al., 2014; Bonaccio 
et al., 2014).

During several recent international semi-
nars, four main thematic areas of  sustainabili-
ty have been identified: (i) nutrition, health 
and lifestyle; (ii) environment including agri- 
biodiversity; (iii) economy; and (iv) society and 
culture (FAO/CIHEAM, 2012). The assessment 
and development of  sustainable diet models re-
quires awareness among consumers, producers 
and governments that agriculture, food, nutri-
tion, health, culture, environment and sustaina-
bility are strongly interdependent.

In particular, in the context of  sustainable 
consumption and production, indicators are 
necessary to monitor time trends to see if  a so-
ciety’s consumption and production patterns 
lead to more socially equitable and environ-
mentally sustainable development. They are 
also necessary to evaluate the impact of  dietary 
patterns on long-term health status and, in 
particular, on the pathogenesis and incidence 
of  non-communicable chronic diseases.

An international working group was infor-
mally developed in 2011 with the contribution 
of  different national and international institu-
tions to define the nutritional and health indica-
tors relevant to assessing the sustainability of  
diets, with a focus on the MD. To select the most 
effective indicators, standardized criteria were 
considered (Watson et al., 2010) and a set of  nu-
trition indicators of  sustainability was identified 
(Table 14.1). The indicators were attributed to 
five different domains related to nutritional as-
pects of  the diet: biochemical quality of  food 
(A1. Vegetable/animal protein consumption 

ratios; A2. Average dietary energy adequacy; 
A3. Dietary energy density score; A4. Nutrient 
density of  diet); food quality (A5. Fruit and vege-
table consumption/intakes; A6. Dietary diversity 
score); environment (A7. Food biodiversity com-
position and consumption; A8. Rate of  Local/
regional foods and seasonality; A9. Rate of  
eco-friendly food production and/or consump-
tion); lifestyle (A10. Physical activity/Physical 
inactivity prevalence; A11. Adherence to the 
Mediterranean dietary pattern); and clinical 
aspects (A12. Diet-related morbidity/mortality sta-
tistics; A13. Nutritional Anthropometry) (Donini 
et al., 2016). The proposed nutrition indicators 
will be useful for further developing a methodo-
logical framework for designing policies in order, 
not only to conserve and preserve the traditional 
diet such as the MD as a common cultural her-
itage and lifestyle, but also to enhance the sus-
tainability of  dietary models. The MD, in its 
various national forms, may be used as a case 
study: a model to describe, understand and im-
prove the sustainability of  current food consump-
tion because of  the high and increasing pressure 
on its fragile natural resources exacerbated by 
the changes of  Mediterranean food consump-
tion patterns (Vareiro et al., 2009; De Marco 
et al., 2014).

A medium-term research and action frame-
work needs to be implemented to analyse the sus-
tainability of  the diets in the Mediterranean area 
(FAO/CIHEAM, 2012; Dernini et al., 2013). The 
use of  the selected indicators and their validation 
may represent a first step of  a ‘pilot sustainability 
laboratory’ aimed at the definition of  a validated 
procedure that will help governments and policy 
makers to formulate sustainability-sensitive poli-
cies in the promotion of  sustainable food systems 
development in different areas.

It has, however, to be considered that the 
choice of  the indicators is indeed a compromise 
between what is desirable and what is practical 
and available in which countries. In one sense 
these indicators represent an ‘ideal’ list; it re-
mains to be seen how useful they are for practical 
application.
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Table 14.1. Nutritional indicators of sustainability.

Definition and methodology Data sources Limitations of the indicator

A1 Plant and animal 
protein consumption 
ratios

Ratio of the relative intakes of protein from 
plant and animal sources

FAOSTAT food balance 
sheets and commodity 
balances

It reflects the domestic availability of foods, 
not consumption or production per se

A2 Average dietary energy 
adequacy

Dietary energy supply (kcal/capita/day): 
average supply available for each individual 
in the total population

Average dietary energy requirement (ADER) 
(kcal/capita/day): the amount of food energy 
needed to balance energy expenditure in 
order to maintain body size, body composition 
and a level of necessary and desirable 
physical activity consistent with long-term 
good health

http://www.fao.org/economic/
ess/ess-fs/ess-fadata/en/#.
VPhu3y7K1i0.

National individual dietary 
surveys, household  
budget surveys, food  
balance sheets and ADER 
from national energy 
requirements, FAO human 
energy requirements

Being expensive and labour intensive, surveys 
are undertaken only in a limited number of 
countries, often at regional or local level or 
in specific population groups; furthermore, it 
is difficult to accomplish comparability at the 
international level, because the assessment 
methods are variable, self-reported and 
consequently subject to considerable 
measurement errors

A3 Dietary energy density 
score

Dietary energy density (kcal/g) calculated by 
dividing total dietary energy by the edible 
weight of foods and caloric beverages 
consumed

National individual dietary 
surveys, household budget 
surveys (HBS), FAO food 
balance sheets

Data obtained from food balance sheets do 
not reflect the effective food intake, 
because they relate to the food quantities 
theoretically available for consumption

A4 Nutrient density of diet 
and foods

Mean adequacy ratio based on the mean 
percentage of the recommended intakes for 
29 key needed nutrients, alone or in 
combination with the mean excess ratio for 
nutrients to be limited

Nutrient density scores referring to either 
100 g, 100 kcal/kJ or cost/kg or L of a  
given food

National individual dietary 
surveys, household budget 
surveys, FAO food balance 
sheets

(i) lack of accurate and quantitative dietary 
intake data and food composition 
databases;

(ii) comparisons between countries are 
limited by possibly different daily 
recommended intakes (energy, nutrients 
and fibre);

(iii) comparisons between studies need the 
use of the same nutrients and total 
number of nutrients

A5 Fruit and vegetable 
consumption/intakes

Measure of the consumption (supply, 
availability, intake) of fruit and vegetables  
(g/capita/day), including pulses, nuts and 
seeds

National individual dietary 
surveys, household budget 
surveys, FAO food balance 
sheets

Data obtained from FBS do not reflect the 
effective food intake, because they relate 
to the food quantities available to the 
consumer (but not necessarily consumed)

Continued
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A6 Dietary diversity score Dietary diversity scores are defined as the 
number of food groups consumed over a 
reference period:

• individual dietary diversity score: used as proxy 
of the nutritional quality of individual diet has for 
aim to assess the adequacy of nutrient intake

• dietary diversity score at the household level 
(HDDS) is used as proxy of the socio- 
economic level of the household and intends 
to reflect the economic ability of a household 
to consume a variety of foods

Dietary variety score corresponds to the number of 
foods consumed among a list of foods

US Healthy Food Diversity index is a tool for the 
simultaneous measurement of dietary variety, 
quality and proportionality at individual level

Specific questionnaires to be 
administered

The issue of the number and the choice of 
these food groups has not yet been 
resolved

A7 Food biodiversity 
composition and 
consumption

Food composition: a count of the number of foods:
• at variety/cultivar/breed level for common foods
• at species level for wild/indigenous/underutilized 

foods with at least one value for component 
found in published and unpublished sources

Food consumption: the taxonomic diversity of 
foods reported in food consumption/dietary 
intake surveys. Data collected and reported 
include:

• the study instrument (e.g., diet history, food 
frequency) with details (scope, date, number 
and description of subjects, geographical/
ethnic coverage; reference, total number of 
studies examined)

• the qualifying biodiverse foods reported 
(number of foods, food lists)

the number of surveys with at least one reported 
food counting for biodiversity

FAO/INFOODS compile data 
and report periodically. For 
food composition, data are 
obtained by searching 
peer-reviewed journals 
using the search engines 
Scopus and Science 
Direct, and through a call 
for data conducted via 
INFOODS (International 
Network of Food Data 
Systems). These data are 
then compiled in a 
Biodiversity Food  
Composition Database

The development and reporting on the 
indicators are recent, and only two to 
three time points are available. The 
usefulness of the indicators should be 
assessed in the future, and judged 
against market survey data as well as 
nutritional outcomes

Table 14.1. Continued.

Definition and methodology Data sources Limitations of the indicator
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A8 Local/regional foods 
and seasonality

The distance between consumer purchase 
location and producing area; it is usually 
considered that it should be at maximum 
150 km (around 100 miles)

The number of intermediates between 
producer and consumer with zero when 
direct from producer, one when one 
intermediate is present (one can be 
considered as a cut point for discrimination)

The consumer choice:
• directly to local/regional producers (on-farm, 

farmers’ market/shop, food baskets made of 
local foods) as a share of total food 
purchases

• share of fresh vegetables or fruits  
consumed coming from open field or 
unheated greenhouse cultivation

The duration between fruit harvest (known or 
estimated from agriculture statistics of the 
concerned growing location or country) and 
purchase of fresh fruit, as a direct reflect of 
distance from seasonal production (and 
cold storage duration)

Dedicated studies where 
such specific questions are 
addressed

The parameters to use are still under debate 
and need further testing. The present 
availability of data can be restricted to a 
limited number of studies

A9 Organic/eco-friendly 
production and 
consumption

The % of consumers buying organic foods and 
the frequency of consumption

The organic food consumption in % of total 
food amount or money per capita (e.g. 
Bionutrinet cohort survey in France –  
http://bionutrinet.etude-nutrinet-sante.fr)

The % of the organic market volume
The % of land use under organic certification

In most industrialized 
countries, data on the 
organic market volume as 
well as the market shares 
are available as well as 
recorded. Detailed data for 
specific food types can be 
available too

During some consumer 
cohort surveys or in 
national consumption 
surveys, individual data are 
collected on organic food 
consumption (e.g. 
Germany, France)

In some countries organic production can 
be marginal only or data on organic 
production or consumption are not 
available at national or regional level

Continued
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A10 Physical activity/
physical inactivity 
prevalence

Attributable DALYs (disability adjusted life 
years) from physical inactivity

Physical activity questionnaires (e.g. WHO 
Global Physical Activity Questionnaire 
[GPAQ]; International Physical Activity 
Questionnaire [IPAQ])

National surveys, WHO 
Global Infobase

It is difficult to use questionnaires that are 
comparable across cultures. All the 
questionnaires dealing with physical 
activity present some limitations, in 
particular considering the shorter-forms 
and the versions to be used without 
personal interview. Moreover, data on 
population-based physical inactivity may 
be limited in some countries

A11 Adherence to the  
Mediterranean 
dietary pattern

Mediterranean Diet Score (MDS) The MD indexes were 
estimated in their majority 
from information collected 
through detailed food 
frequency questionnaires 
or repeated measures of 
24 hour recall dietary 
questionnaires

Usually cut-off points used in most scores 
are sample-dependent making the 
interpretation of any identified association 
of this pattern with health outcomes 
difficult to generalize

Since many MD indexes exist, a natural 
question is whether some work better 
than others with respect to capturing the 
adherence to MD, as well as, to identifying 
associations of this diet with a specific 
health outcome

A12 Diet-related morbidity/
mortality statistics

The prevalence of individuals having 
physician-diagnosed obesity, cardiovascular 
diseases (coronary heart disease, stroke, 
hypertension), type II diabetes,  
osteoporosis, neurodegenerative diseases, 
obesity-related cancers

The DALY is a measure of overall disease 
burden expressed as years lost due to 
illness, disability or early death associated 
with nutrition related factors: high blood 
pressure, high cholesterol (total and low 
density lipids), high blood sugar (insulin 
resistance and or diabetes)

National surveys, WHO world 
health statistics

Some pathologies can be undiagnosed or 
underreported in some countries. Data 
may not be available for the same age 
groups

Table 14.1. Continued.

Definition and methodology Data sources Limitations of the indicator
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A13 Nutritional  
anthropometry

Undernutrition: prevalence of individuals 
having a BMI <18.5 kg/m2 calculated from 
self-reported weight and height

Overweight or obesity: prevalence of 
individuals having a BMI ≥25.0 kg/m2 
calculated from self-reported weight and 
height and/or waist circumference > 88 cm 
in women and 102 cm in men

WHO Global Database, data 
locally available through 
National surveys

Individuals tend to overestimate their height 
and underestimate their weight, leading to 
underestimation of BMI and of the 
prevalence of overweight and obesity. 
Moreover, anthropometric measurements 
have to be performed by skilled personnel 
according to a standardized procedure
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Abstract
At the global level, the planetary boundaries approach addresses the current global environmental state and 
helps to prioritize the most pressing issues related to the agri-food system as a driver. These issues are climate 
change, nitrogen and phosphorus cycle disruption, land-use change and freshwater use. At the national level, the 
footprints approach is used to identify indicators. This footprint family includes ecological, land, carbon, energy 
and water footprints. At the product level, life cycle assessment includes eleven pressure indicators. We conclude 
that greenhouse gas emissions (GHGEs) and land use fulfil the selection criteria and address most of  the environ-
mental impact of  diets well. In the future, these indicators should be supplemented with an indicator addressing 
the nitrogen and phosphorous efficiency of  food products. The function of  food is to deliver required nutrients to 
the human body, not only filling (volume) or fuel (kcal). In order to find an appropriate unit, we analysed and 
evaluated existing nutrient density scores, quantifying the amounts of  essential nutrients per gram or kcal. We 
propose the nutrient density unit – at least for solid foods – since it reflects the food’s function of  supplying the 
essential macronutrients within human metabolic energy needs. Greenhouse gas emissions and land use are the 
most frequently used indicators in diet studies. Some examples (i.e. the Netherlands) of  those studies are given. 
Low GHGE intensity per 100 gram correlated with positive nutritional characteristics of  food products. This is 
true for low energy density, and high nutrient density, expressed as the well-established NRF9.3 index. This index 
was improved to include the contribution of  food products to GHGEs. GHGEs of  product groups correlate more 
strongly with the proposed sustainable nutrient-rich foods index (SNRF). This index summarizes six distinctive 
nutrients (three which should be encouraged and three limited), as well as (metabolic) energy density. Including 
such an index on food product labels could assist consumers in making better informed food choices.

15 Assessing the Environmental  
Impact of Diets

Corné van Dooren

Introduction

It was more than 30 years ago that Joan Dye Gus-
sow formulated her first dietary guidelines for 
sustainable diets, with reference to ecosystems and 
 environmental sustainability (Gussow and Clancy, 
1986; Gussow, 1999). At the time, these guidelines 
were not given much attention by nutrition profes-
sionals in either the health or agriculture sectors.

In the last decade, the Dutch (Health Council, 
2011), British (Reddy et al., 2009), Swedish 

(Livsmedelsverket, 2009), Finnish (Steering 
Group, 2010) and Belgian (FRDO, 2011) govern-
ments have appointed committees to give policy 
advice on ‘sustainable’ diets. In 2008, the Dutch 
Steering Committee on Technology Assessment 
advised the government to increase awareness 
of  food quality among a wider audience. This 
would combine sustainable food and healthy 
eating with the Dutch ‘Wheel of  Five’ (nutritional 
education model). According to the committee, 
websites need to offer consumers information 
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on health, environment, climate, animal welfare 
and social values (van der Weijden, 2008). In fact, 
as early as 1996, calls were made to combine en-
vironmental scores with health scores (Aiking 
et al., 1996).

Although it has been 30 years since Brundt-
land issued the call for sustainable economic 
development (Brundtland, 1987), the focus on 
sustainable dietary habits is more recent. It was 
only in 2010 that the Food and Agriculture 
Organization (FAO) of  the United Nations attained 
sufficient consensus to define sustainable diets:

Sustainable Diets are those diets with low 
environmental impacts which contribute to food 
and nutrition security and to healthy life for 
present and future generations. Sustainable diets 
are protective and respectful of  biodiversity and 
ecosystems, culturally acceptable, accessible, 
economically fair and affordable; nutritionally 
adequate, safe and healthy; while optimizing 
natural and human resources. 

(FAO, 2010)

A broad scientific consensus has now 
emerged that the food system is a key element in 
the challenge of  global environmental sustaina-
bility (Godfray et al., 2010; Foley et al., 2011). 
Based on the FAO’s definition, it is clear that the 
challenge facing scientists is to precisely outline, 
for all citizens, what constitutes a healthy, accept-
able and affordable diet that also has a low envi-
ronmental impact.

The Need for Indicators

The search for simple metrics to measure that 
lower environmental impact and interpret the 
human impact on our environment is nothing 
new. The challenge of  finding ways to maintain 
the carrying capacity of  the global ecosystem 
has resulted in concepts of  boundaries based on 
the idea of  keeping safe distances from threshold 
values of  control variables ( Rockström et al., 2009; 
Heijungs et al., 2014; Fang and Heijungs, 2015). 
Disproportional human use of  the Earth’s 
 resources transgresses planetary boundaries. 
This raises the question whether it is possible to 
decrease the human impact on the environment 
to stay within those boundaries. Rockström et al.’s 
frequently cited study (Rockström et al., 2009) is 
an important attempt to simplify the complexity of  

our environment, by using a number of  control 
variables to evaluate the effects of  anthropogen-
ic activities on the Earth’s ecological system.

Human activities have a complex impact on 
the Earth’s system, but the effects are becoming 
increasingly clear (Steffen et al., 2007). Food pro-
duction and consumption contribute significant-
ly to these effects (Vringer et al., 2010). On the 
other hand, human behaviour can also reduce 
these effects through informed choices in diets, 
and selection of  food products.

The issue is complex, and communicating 
about it and developing appropriate policies de-
mands simplification. Indicators are a useful way 
to simplify how the environmental system is 
described (Smeets and Weterings, 1999). Proper 
indicators can provide understandable and read-
ily interpretable information, which can be the 
basis for informed choices and effective policy 
responses. These indicators need to reflect the 
crucial factors that cause diets to put pressure on 
the environment (Smeets and Weterings, 1999), 
but there is always a trade-off  between com-
pleteness and simplicity.

The relation between these different types 
of  indicators can be illustrated via the DPSIR 
framework for reporting on environmental issues 
(Fig. 15.1): drivers, pressures, state (changes), 
impacts and responses. This framework of  the 
European Environmental Agency (Smeets and 
Weterings, 1999; Turner et al., 2004) is seen as 
providing a structure to present the indicators to 
policy makers. This makes it possible to provide 
feedback on environmental quality and on the 
impact of  political choices. The DPSIR framework 
illustrates a chain of  causal links starting with 
‘driving forces’ (economic sectors, human activ-
ities) via ‘pressures’ (resource extraction, emis-
sions, waste) to the changes in ‘state’ (physical, 
chemical and biological) of, and ‘impacts’ on 
ecosystems, human health, resources, and func-
tions, eventually leading to societal ‘responses’ 
(prioritization, target setting) (Kristensen, 2004).

Top-Down or Bottom-Up Approach

The environmental impacts of  diets can be as-
sessed at different levels of  abstraction: global 
(supra), national (macro) and product (micro). 
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Classification into levels is necessary because 
each level needs different methodologies and 
indicators specifically developed for this appli-
cation. Appropriate methodologies have been 
empirically selected at sub-global scales: micro- 
scale assessments (e.g. food products, packaging) 
are often subject to bottom-up life cycle assess-
ment (LCA), whereas macro-scale assessments 
(e.g. national, regional) generally depend on top-
down input–output analysis (Peters, 2010; Fang 
et al., 2014). These two approaches can also be 
applied to diets in order to assess their ecological 
sustainability:

• global approach at the supra level: Global 
agri-food system related to the planetary 
boundaries (PB);

• top-down approach at the macro level: 
 National footprint of  the diet per capita 
 related to PBs based on input and/or output 
indicators;

• bottom-up approach at the micro level: 
aggregation of  LCA data of  food products 
into diets.

Application of  the different approaches de-
pends on the functional unit chosen, the level of  

abstraction needed, the scale of  assessment 
and the geographic scope (Schader et al., 2014).

At each level, specific methods are available 
to assess the environmental impacts of  diets. 
The highest level of  abstraction is the global one, 
useful to compare impacts of  the diet of  humans 
to the global environmental space. This environ-
mental space is defined by ‘PB’, primarily covering 
the (change in) state of  the environment and its 
constituent parts. At the macro level, diets are 
compared between nations or in relation to na-
tional diets. This assessment approach employs 
macro-scale indicators, called ‘footprints’. Foot-
prints are an attempt to evaluate the impacts of  
anthropogenic activities (pressures) on the bio-
sphere (state, in terms of  soil use, ecosystems, air 
and water quality) (Kristensen, 2004). The lowest 
level is the product scale. At this level, diets are 
compared between consumers at the product 
level (micro level; section Application of  the Life 
Cycle Assessment Methodology). This assessment 
is purely focussed on measuring pressures of  the 
production of  food products, both inputs and 
outputs, better known as the ‘LCA approach’. 
Each of  these assessment methods is based on 
its own specific indicators to determine the 

Socioeconomic drivers

Environmental
state (changes)

Impacts

Policy
response
options

Environmental pressures

(i.e. population growth, agricultural
intensification, science, technologies,

increased incomes)

(related to planetary
boundaries and

carrying capacity)

(consequential impacts on human
health, ecosystems and resources)

(inputs or outputs)
on global, national and product level

(national and
international

bodies)

Fig. 15.1. The DPSIR framework for reporting on environmental issues. DPSIR is the abbreviation 
of the causality chain: Drivers, Pressures, State (changes), Impacts, and Responses (van Dooren 
et al., 2018).
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 environmental sustainability of  diets, which will 
be described in subsequent sections.

Environmental Footprints:  
the Footprint Family

The footprint concept is the most elaborate 
concept, providing macro-scale indicators of  the 
impacts of  anthropogenic drivers (i.e. on areas, 
regions, countries), evaluating ecological sustain-
ability. One of  the first footprint concepts, eco-
logical footprint (EF) analysis, was originally 
introduced and advocated to evaluate the effects 
of  anthropogenic activities on the biosphere (Rees, 
1992). It compiles the inputs of  biological re-
sources in a specific area and the outputs of  
carbon emissions compared to the ‘biocapacity’ 
of  the ecosystem, as a reference (Wackernagel 
and Rees, 1996). This biocapacity parameter for 
the available bio-productive area of  the Earth is 
one of  the attempts to quantify the Earth’s car-
rying capacity. Likewise, it is in fact a planetary 
boundary (Rees, 1992; Wackernagel and Rees, 
1996) with a global reference value of  1.8 gha/
cap/y (global hectares per person per year) (GFN, 
2010). The capacity for the production of  food 
is half  of  this: 0.9 gha/cap/y (van Dooren and 
Bosschaert, 2013). Biocapacity is an eleventh, 
combined boundary. Nevertheless, the EF is the 
most frequently applied footprint, has a reference 
value and is relevant for diets. Indeed, the EF is 
an example that footprints can be applied to both 
products and diets (van Dooren and Bosschaert, 
2013). A footprint is intended for easy communi-
cation of  results, including a supply chain or a full 
life cycle perspective, which permits it to be ap-
plied at the macro national, economy-wide level.

A review of  the existing literature indicates 
the top four most studied and applied footprints 
(Fang and Heijungs, 2015, Fang et al., 2014): 
(i) ecological; (ii) carbon; (iii) water; and (iv) energy 
footprint; followed by nitrogen, biodiversity, land, 
and phosphorus (Fang et al., 2014). All these 
footprints are related to diets. Several research-
ers have illustrated how they transformed PBs to 
national and per capita footprints (Frischknecht 
et al., 2016), but the footprints have been applied 
to diets in no more than a dozen studies (Jones 
et al., 2016). On the one hand, a European project 
combined the top three into a footprint family, 
and then integrated this into an environmentally 
extended multiregional input–output model (Galli 
et al., 2012, 2013). On the other hand, Fang et al. 
(2014) confirmed that national data are available 
for the top four footprints, and that they are meth-
odologically standardized, globally comparable, 
and generically applicable. Additionally, Mason 
and Zeitoun (2013) argued that these four foot-
prints should be used because they are closely 
related to four global concerns over threats to 
human society: namely food security, energy 
security, climate security and water security. 
According to Fang et al. (2014), the ecological, 
energy, carbon and water footprints can be regard-
ed as complementary as each footprint focuses 
on an important environmental issue. In fact, 
the EF is an aggregated footprint of  land input 
and carbon output (Fig. 15.2).

The advantage is that this footprint family 
can provide policy makers with a more complete 
picture of  environmental complexity and better 
reflect the essence of  sustainability than single 
footprints. Data for the footprint family are avail-
able at national and international levels (Fang 
et al., 2014).

1) Ecological footprint

3) Classical
water

footprint

4) Energy
footprint

5) Classical
land

footprint

2a) Classical carbon
 footprint

2b) Climate-
related carbon

footprint

ImpactPressures (output)Pressures (input)

Fig. 15.2. The footprint family with five footprints classified as impact or pressures indicators. The 
ecological footprint combines the classical land and carbon footprints (van Dooren et al., 2017b).
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Application of the Life Cycle  
Assessment Methodology

The LCA or life cycle impact assessment is based 
on pressure-related indicators of  the needs of  
individual citizens. This approach is complemen-
tary to the other approaches, because it acts on 
the micro scale. In fact, LCA studies products (as 
‘functional units’, generally 1 kg of  product), 
rather than considering a system at the macro 
level, economy-wide. In Europe, the LCA method 
has been standardized, broadly accepted, and fur-
ther developed over the last 20 years (Hayashi 
et al., 2006; JRC, 2011). This LCA technique is 
interesting, because it is frequently used to assess 
the environmental characteristics of  an agricul-
tural product, process or service, as well as the 
potential impacts associated with it, through all 
stages of  its life cycle (Wegener Sleeswijk et al., 
1996). Most European institutions use midpoint 
(‘pressure’) indicators within LCAs (Hayashi 
et al., 2006).

The ReCiPe method (Goedkoop et al., 2013) 
was the first LCA method to also assess the 
impacts of  products, using endpoints (Hayashi 
et al., 2006). Distinguishing the boundary be-
tween (change in) state indicators and impacts 
will depend on the end values of  the DPSIR system. 
LCA seems to be human-centred, viewing eco-
system changes and loss of  species as a (change 
in) state. Putting the ReCiPe method into this 
perspective, human health could be considered 
in this framework as an impact, ecosystems and 
resources as a (change in) state or as impact 
indicators. This method calculates the environ-
mental impacts in terms of  endpoints, namely 
damage to human health, damage to ecosystem 
diversity (biodiversity), as well as damage to 
resource availability (see Fig. 15.3). The frequent-
ly applied LCA method described by Goedkoop 
et al. (2013) and JRC (2011) consists of  16 mid-
point pressure categories and their indicators, 
related to the endpoints: four of  them are input 
oriented and twelve are output oriented. The 
individual midpoint indicators are used to cal-
culate a weighted score – ‘ReCiPe score’ – based 
on the ReCiPe method (Goedkoop et al., 2013; 
Sevenster et al., 2010).

Approximately half  of  the studies assessing 
environmental impacts of  diets examine climate 
impact as greenhouse gas emissions (GHGEs) 
(Auestad and Fulgoni, 2015). Jones et al. (2016) 

demonstrated that the LCA approach is the most 
commonly applied method (50% of  the studies) to 
measure the environmental impacts of  products 
and diets. They performed a systematic literature 
review of  the measurement of  sustainable diets, 
including 113 studies. Within these studies, the 
GHGEs of  diets is by far the most commonly 
measured component, followed by a frequent 
application of  land, energy and water use (Jones 
et al., 2016). Of  the sixteen LCA indicators, only 
four are frequently applied.

In practice, most studies on the environmen-
tal impacts of  food products and diets only look 
at one to three categories of  the LCA (excluding 
water use):

• climate change or GHGE (expressed in 
CO2-equivalents) (63% of  the studies);

• agricultural land occupation or land use 
(LU, defined as land occupation plus land 
transformation) (28%);

• fossil fuel depletion or fossil energy use 
(FEU) (24%) (Jones et al., 2016).

Choice of the Functional Unit

The functional unit is a measure of  the function 
of  the studied system and it provides a reference 
to which the inputs and outputs can be related. 
Diets are by definition useful as functional units 
(on different scales) while the agri-food system is 
the set of  processes generating the functionality. 
At the product level, this smallest functional 
unit is generally either one portion or one kilo-
gram of  product (van Dooren, 2016). As choice 
of  a functional unit, most studies focus on the 
total personal diet that consists of  several por-
tions of  different food products per day (averaged 
over a period of  at least one week). A national 
diet consists of  the sum of  the individual diets. 
Whereas this is a bottom-up approach, a top-down 
approach would define the national diet as agri-
cultural production, minus export and food losses, 
plus imports. At the highest, global level, the 
unit is the global diet, which is simply the total 
daily output of  the worldwide agri-food system 
which humans can consume. A national diet or 
global diet can be reduced to the level of  an (aver-
age) individual diet, by dividing it by the number 
of  inhabitants (nationally or globally).

According to Heller et al. (2013), however, it is 
desirable to quantitatively link the environmental 
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impact of  dietary patterns to their nutritional 
function. Nutritional quality indexes are a potential 
approach, but need further refining. In fact, the 
‘function’ of  food is to deliver required nutrients 
and energy to the human body, not mass, volume, 
or portions. More studies have concluded that 
neither 100 g nor 100 kcal are the best functional 
units to identify which foods to include in a sus-
tainable diet (Masset et al., 2015; Drewnowski 
et al., 2015). The function of  food is more than 
filling (g or mL) or fuelling (kcal), it also provides 
essential nutrients.

In order to find an appropriate unit, van 
Dooren (2016) analysed and evaluated existing 
nutrient density scores, quantifying the amounts 
of  essential nutrients per gram or kcal. The con-
clusion is that these models have a common struc-
ture: they include macronutrients to encourage 
(protein, dietary fibre, and sometimes essential 

fatty acids) and macronutrients to limit (salt, 
added sugar and saturated fatty acids), generally 
accomplished with one or more micronutrients 
(vitamins, minerals). An index with macronutri-
ents per kcal is sufficient to predict the total nutri-
ent density. This resulted in the formulation of  the 
nutrient density unit (NDU; see equation 1), re-
flecting total protein, essential fatty acids, and 
dietary fibre, per energy density. These elements 
of  the NDU correlate significantly with all other 
essential nutrients. The limiting macronutrients 
were left out because they can result in a negative 
unit, which cannot be addressed in LCAs. van 
Dooren proposes the NDU – at least for solid foods– 
since it reflects the food’s ‘function’ of  supplying 
the essential macronutrients within human meta-
bolic energy needs (van Dooren, 2016).

Higher NDU represents a higher nutritional 
functionality, based on delivery of  protein, essential 
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Fig. 15.3. Overview of the structure of ReCiPe. Source: www.rivm.nl/en/Topics/L/Life_Cycle_Assessment_
LCA/ReCiPe.
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fatty acids and dietary fibre per kcal. The NDU is 
based on the nutrient content per 100 g product. 
Although products with plant proteins are lower 
in environmental impact than animal proteins 
(van Dooren et al., 2017), both sources contrib-
ute to the total dietary reference intake of  pro-
tein. For products without calories or essential 
nutrients, it is necessary to choose a virtual val-
ue: their NDU is set at 0.01. (See Equation 1 at 
the bottom of  page).

The application of  the proposed NDU is il-
lustrated with the example of  protein-supplying 
products. Table 15.1 compares the climate impact 
of  six protein-supplying food products, based on 
different functional units. In this example, the 
NDU ranks the product from low to high: milk 
(0.99), eggs (1.48), nuts (1.52), pork (2.05), 
salmon (2.31) and pulses (2.87). Greenhouse 
gas emissions per NDU are lowest for pulses and 
highest for pork. Although pulses have higher 
GHGEs per 10  g protein than eggs, they have 
lower GHGEs per NDU. Table 15.1 illustrates that 
the impacts of  milk (NDU = 1), nuts and salmon 
depend strongly on the functional unit chosen.

Recent Reviews on Diet Assessments

The review by Jones et al. (2016) found that 
 although there was substantial heterogeneity in 
the components of  sustainability measured, the 

estimated GHGEs of  various dietary patterns were 
by far the most commonly measured (n = 71 stud-
ies) (Jones et al., 2016). The review by Hallström 
et al. (2015) included 14 peer-reviewed journal 
articles assessing the GHGEs and land-use de-
mands of  49 dietary scenarios. The results sug-
gest that dietary change in affluent areas could 
play an important role in reaching environmen-
tal goals, with the potential to reduce GHGEs and 
land-use demands by up to 50% when compared 
with current diets. For healthy diets, the figure is 
0–35%; for vegan and vegetarian diets, it is 25–
55% and 20–35%, respectively. The choice of  
functional unit, system boundaries and methods 
for scenario development, and accounting for 
uncertainties are methodological aspects thus far 
identified to have a major influence on the quality 
and results of  dietary scenario analysis (Hallström 
et al., 2015).

Aleksandrowicz et al. (2016) found fourteen 
common sustainable dietary patterns across the 
reviewed studies that in average could lead to 
water use reductions of  50% and reductions 
of  GHGEs and LU as high as 70%. Of  the 210 
dietary patterns, 197 demonstrated reduced 
environmental impacts when switching from 
baseline to alternative dietary patterns, while 
13 showed either an increase in impact or no 
impact. The median changes in GHGEs, LU, and 
water use across all sustainable diet types were 
−22%, −28% and −18%, respectively. The largest 

Table 15.1. Greenhouse gas emissions (g CO2eq) of six protein-rich food products measured with five 
different functional units: 100 g, portion size, 100 kcal, g protein and the nutrient density unit (NDU).

Greenhouse gas emissions (g CO2eq)

Product Portion size (g) NDU per 100 g per portion per 100 kcal per 10 g protein per NDU

Pulses, brown  
beans (canned)

75 2.87 250 188 225 352 87

Milk, semi-skimmed 250 0.99 108 270 235 318 110
Nuts, mixed, salted 25 1.52 229 57 36 102 150
Egg, chicken, boiled 50 1.48 282 141 207 229 190
Salmon, aquaculture, 

prep.
130 2.31 485 631 220 192 210

Pork, raw, 5–14% fat 100 2.05 709 709 449 336 345

NDU =
12.4 g

+
g protein

50 g
+

g fibg essential fatty acids











rre
25 g

3
kcal energy
2000 kcal













×
 (Eq. 1)
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environmental benefits across indicators were 
seen in those diets that most reduced the amount 
of  animal-based foods, such as vegan, vegetar-
ian and pescatarian diets. Studies modelling the 
health impacts of  shifts from typical Western 
diets to sustainable dietary patterns showed modest 
health gains from reductions in mortality rates 
and associated risks (Aleksandrowicz et al., 
2016). According to sixteen studies analysed by 
Payne et al. (2016), some trends related to nutri-
tional quality can be observed. In particular, 
reduced saturated fat and salt are often associated 
with reduced GHGEs due to lower usage of  ani-
mal products. Yet, these diets are also often high 
in sugar and low in essential micronutrients. Of  
151 dietary comparisons across all studies, 79 
showed reduced levels of  nutrients when shift-
ing to lower-GHGE diets, including 27 for satu-
rated fat, 35 for salt and 17 for sugar (Payne et al., 
2016). While Joyce et al. (2014) generated in-
consistent results, they did demonstrate that 
higher levels of  plant and plant-based foods are 
generally associated with both positive health 
outcomes and lower diet-related GHGEs (Payne 
et al., 2016). Hallström et al. (2015) produced 
similarly mixed results. In line with Payne and 
colleagues, van Dooren et al. (2017) demonstrat-
ed that six nutrients (plant protein, dietary fibre, 
essential fatty acids, salt, added sugars and satu-
rated fat) and metabolic energy intake explains 
the correlation between GHGEs and nutritional 
quality. Most of  the studies mentioned in the 
reviews focused on developed countries, particu-
larly in Europe (see Macdiarmid et al., 2011; van 
Dooren et al., 2014).

An Example from the Netherlands

The Netherlands National Institute for Public 
Health and the Environment (RIVM), together 
with Netherlands Nutrition Centre, recently per-
formed a study with the objective to determine 

the differences in environmental impact and nu-
trient content of  the current Dutch diet and four 
healthy diets aimed at lowering GHGE (van de 
Kamp et al., 2018). GHGE (as proxy for environ-
mental impact) and nutrient content of  the cur-
rent Dutch diet and four diets adhering to the 
Dutch food-based dietary guidelines (Wheel of  
Five) were compared in a scenario study. Scenari-
os included a healthy diet with or without meat, 
and the same diets in which only foods with rela-
tively low GHGEs are chosen. For the current diet, 
data from the Dutch National Food Consumption 
Survey 2007–2010 were used (van Rossum et al., 
2011). GHGEs (in kg CO

2-equivalents) were based 
on LCAs. Results are reported for men and wom-
en aged 19–30 years and 31–50 years.

The effect on GHGEs of  changing the cur-
rent Dutch diet to a diet according to the Wheel 
of  Five (corresponding with the current diet as 
close as possible), ranged from −13% for men 
aged 31–50 years to +5% for women aged 19–
30 years. Replacing meat in this diet and/or con-
suming only foods with relatively low GHGEs re-
sulted in average GHGE reductions varying from 
30% to 49% (Table 15.2). In the scenarios in 
which only foods with relatively low GHGEs are 
consumed, fewer dietary reference intakes (DRIs) 
were met than in the other healthy diet scenarios. 
However, in all healthy diet scenarios the num-
ber of  DRIs being met was equal to or higher 
than that in the current diet.

The conclusion was that diets adhering to 
food-based dietary guidelines did not substan-
tially reduce GHGEs compared with the current 
Dutch diet, when these diets stayed as close to 
the current diet as possible. Omitting meat from 
these healthy diets or consuming only foods with 
relatively low associated GHGEs both resulted in 
GHGE reductions of  around one-third. These 
findings may be used to expand food-based 
 dietary guidelines with information on how to 
reduce the environmental impact of  healthy di-
ets (van de Kamp et al., 2018).

Table 15.2. Reduction of greenhouse gas emissions of different options within the Wheel of Five, 
compared to the current Dutch diet (Brink et al., 2016; van de Kamp et al., 2017).

Wheel of Five (male/female)
Wheel of Five: most sustainable choices 

(male/female)

With meat (500 g/week) −13%/+5% −30%/−34%
Pesco-vegetarian −35%/−37% −47%/−49%
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Sustainable Nutrient-Rich  
Foods Index

Another study attempted to create an overview 
of  the relationship between the climate impact 
of  foods and their nutritional characteristics 
(van Dooren et al., 2017). On this basis it has 

been possible to develop a nutrient density index 
that quantifies this relationship. The researchers 
did this on the basis of  403 products that are 
commonly eaten in the Netherlands. They cal-
culated the energy density, the nutrient density 
(nutrient- rich foods index) and GHGEs. Low 
GHGE per 100 g product proved to be correlated 
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Fig. 15.4. The sustainable nutrient-rich foods index is a novel proposed nutrient density index, based on 
six distinctive nutrients (three which should be encouraged and three which should be limited), combined 
with (metabolic) energy density. By combining health-related nutritional characteristics and greenhouse 
gas emissions of foods, we can create three general groups: red, indicating foods with a negative nutrient 
profile and high climate impact; amber, indicating foods with a moderate nutrient profile and medium 
climate impact; and green, indicating a positive nutrient profile and low climate impact. The borders of the 
amber group are defined by the average GHGE ± 1 SD (x-axis 2.44 ± 0.49) (van Dooren et al., 2017).
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with positive nutritional qualities. These prod-
ucts have a low energy density and a high nutri-
ent density, expressed in the commonly used 
NRF9.3 index of  Drewnowski (2009). They en-
hanced this index by incorporating the climate 
impact of  the products. This new proposed sus-
tainable nutrient-rich foods (SNRF) index corre-
lates better with the GHGE. The SNRF contains 
six distinct macronutrients in relation to the 
energy density: three nutrients to be encour-
aged (plant-based protein, essential fatty acids 
and dietary fibre) and three that should be limit-
ed (salt, saturated fat and added sugar). (See 
equation 2 below).

Based on the findings, three product groups 
can be defined. The red group contains foods 
with a negative nutritional profile and a high cli-
mate impact. The amber group contains foods 
with an average nutritional profile and a moder-
ate climate impact. The green group contains 
foods with a positive nutritional profile and a low 
climate impact. For example, the green group 
contains vegetables, fruit, mushrooms, legumes 
and soya products (Fig. 15.4). The proposed 
SNRF index can assist in rating food products. An 
index of  this type can be used for labelling or for 

education designed to help consumers make 
choices that are both healthy and sustainable.

Conclusion

Assessing the environmental impact of  diets ne-
cessitates methods of  measuring the environ-
mental sustainability on global, national and 
product level. GHGEs and LU appeared to be ap-
plicable and representative indicators of  the en-
vironmental sustainability of  diets. From the 
perspective of  a healthy diet, comparing the en-
vironmental impacts of  products by using meta-
bolic energy content (kilocalorie), or even more 
accurately, nutrient density (defined as NDU) as 
a functional unit is a more practicable approach 
than using weight (kilogram). Environmental 
quality (especially impacts on climate change 
and land use) could be connected to nutritional 
quality at diet and product levels. This synergy is 
described by an index on the basis of  seven nutri-
tional quality indicators. The SNRF index can 
assist in the rating of  food products. For consum-
ers, such rating helps in adhering to diets that 
are both healthy and sustainable.

SNRF =

g EFA
12.4 g

g SFA
20 g

g plant protein
50 g

g sodium
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− + −
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Abstract
Food-based dietary guidelines (FBDGs) have been developed by countries around the world as simple policy in-
struments to promote better diets for individuals and populations. The guidance historically has been based on 
country-specific, diet-related morbidity and mortality. As the environmental impacts of  food consumption and pro-
duction push planetary boundaries, the case for inclusion of  elements of  environmental sustainability into FBDGs 
becomes compelling. Issues addressed include biodiversity, plant-based diets, meat and dairy consumption and pro-
duction, sustainable fish consumption, processed foods, local, seasonal and organic production, standards of  ethical 
treatment for livestock, waste and lifestyle behaviours. Examples from official FBDGs are presented, along with 
examples of  quasi-official guidelines. Challenges and failures are also discussed, related to lack of  political support 
and vested interests. With consideration given to all the international agreements signed by nations related to both 
nutrition and environmental sustainability, the logical integration should yield country-specific sustainable FBDGs.

16 Sustainable Diets and Food-based 
Dietary Guidelines

Rebekah Jones, Christopher Vogliano and Barbara Burlingame

Introduction

Food-based dietary guidelines (FBDGs) have a 
long history in providing basic and simple refer-
ence standards for healthy eating. They are rec-
ommendations and advice given to the public on 
foods, food groups and dietary patterns to encour-
age adequate nutrient intakes, promote overall 
health and prevent chronic diseases. In addition, 
they are often used as a basis for health and 
 agricultural policies and nutrition education 
programmes.

Ancient Greek and Roman philosophers 
can be credited with developing some of  the ear-
liest iterations of  FBDGs. Plato’s writings from 
the 5th and 4th century bc detail the elements 
of  a healthy diet and the importance of  modera-
tion, with recommendations that still appear in 

modern- day versions of  FBDGs. Over the next 
two millennia, and particularly after the inven-
tion of  the printing press in the 15th century, 
physicians and philosophers alike were expound-
ing their dietary advice. Again, moderation was 
recommended by most; and food safety, more 
than chronic disease, was an over-arching theme 
(Albala, 2002). Sustainability issues were not 
typically featured.

At the end of  the 19th century, one of  the 
earliest university-level nutrition programmes 
was developed at the Massachusetts Institute of  
Technology (MIT) by Ellen Swallow Richards, a 
chemist and MIT’s first female instructor. She is 
credited with introducing the word ‘ecology’ 
into the English language and establishing  the 
curriculum for ‘human ecology’, with nutrition 
encompassing health, agriculture and environ-
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mental sciences. Her many publications presented 
dietary guidelines integrated with guidelines 
for environmental sustainability. For Richards 
(1904), one of  the pioneers of  sustainable diets, 
there was no separation between human health 
and environmental health (Burlingame, 2014).

One of  the earliest visual representations of  
FBDGs comes from the early 20th century in the 
USA, during the period of  World War I. Fig. 16.1 
shows a poster from the US Food Administra-
tion, the predecessor of  the US Department of  
Agriculture, which lists several simple recom-
mendations for the general public for acquiring 
and consuming food. The focus was mainly on 
food waste, with recommendations that have 
been absent for decades but are now re-appearing 
in very recent versions of  sustainable FBDGs, 
e.g. use less meat, buy local foods and minimize 
food waste. However, for most of  the 20th century, 
as agriculture became more industrialized and 
diets became more reliant on processed and con-
venience foods, the environmental impact of  
food consumption was not addressed in the 
study of  nutrition, or in FBDGs.

The topic of  environmental sustainability 
was to re-emerge briefly in the 1980s. Gussow and 
Clancy (1986) published a paper, ‘Dietary guide-
lines for sustainability’, in which they argued:

. . . information on the relationship between 
human health and food choices is not a sufficient 
basis for nutrition education. In our time, 
educated consumers need to make food choices 
that not only enhance their own health but also 
contribute to the protection of  our natural 
resources. Therefore, the content of  nutrition 
education needs to be broadened and enriched 
not solely by medical knowledge, but also by 
information arising from disciplines such as 
economics, agriculture, and environmental 
science.

Unfortunately, this call for action was largely ig-
nored by the nutrition community. FBDGs were 
being developed by governments and presented 
to the public, with little or no consideration of  
sustainability issues.

The era of  sustainable development, which 
was hastened by the 1987 United Nations report, 
‘Our Common Future’, also known as the Brundt-
land Report, brought environmental sustainabili-
ty into sharp focus for the United Nations and its 
member nations. The sustainable development 
framework recognized both present and future 
generations, and the equal importance of  people 

and planet. But again, for the most part, FBDGs 
were not building on this foundation. By the end 
of  the 20th century, more than 100 countries had 
FBDGs presented as published food guides, posters 
and infographics, often depicting food pyramids, 
food plates and other symbolic representa-
tions. They provided a framework for nutrition 
education programmes and informed policies in 
health and agriculture, but sustainability rec-
ommendations were, for the most part, absent.

However, in the first decade of  the 21st cen-
tury, with heightened awareness of  environmen-
tal issues, a more holistic view was being applied 
to FBDGs. Maturing from other fields of  study, the 
mutually dependent relationships between nutri-
tion, human health and planetary health were 
being recognized and brought into nutrition 
 policies and programmes, and the first modern 
examples of  sustainable FBDGs were produced.

The Case for Sustainability  
in Food-based Dietary Guidelines

The Brundtland Report (Brundtland, 1987) de-
fined sustainability as sustainable development, 
and sustainable development as ‘development 
that meets the needs of  the present without 

Fig. 16.1. Poster from the US Food Administration, 
1917.
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compromising the ability of  future generations 
to meet their own needs’. This concept necessar-
ily featured in the processes leading up to the 
concept of  sustainable diets, as did the outcomes 
of  many other processes and international in-
struments (see Chapter 29).

The Convention on Biological Diversity 
(CBD) considered that human nutrition had a 
key role in the conservation and sustainable use 
of  food biodiversity. In its COP 8 Decision VIII/23, 
Cross-cutting Initiative on Biodiversity for Food 
and Nutrition (CBD, 2006), a rationale was put 
forward and a framework was proposed, along 
with operational objectives and activities. The 
case for integrating issues of  biodiversity specif-
ically, and environmental sustainability generally, 
into human nutrition is well made in the ration-
ale of  Decision VIII, reproduced below:

• Biodiversity is essential for food security 
and nutrition.

• Environmental integrity is critical for main-
taining and building positive options for 
 human well-being.

• Existing knowledge warrants immediate 
action to promote the sustainable use of  
 biodiversity in food security and nutrition 
programmes.

• Such action would counteract the simplifi-
cation of  diets, agricultural systems and eco-
systems, and the erosion of  food cultures.

• Considering the difficulty in precisely iden-
tifying optimal diets, a diversity of  foods 
from plants and animals remains the pre-
ferred choice for human health.

• Traditional food systems provide positive 
synergies between human and ecosystem 
health, and culture offers an essential con-
text for mediating positive dietary choices.

• An interdisciplinary initiative on biodiver-
sity for food and nutrition, based on the eco-
system approach that makes the most of  
locally available biodiversity and will assist 
countries and stakeholders in achieving the 
Millennium Development Goals.

• Without urgent action that directly engages 
the environmental, agricultural, nutrition 
and health communities, biodiversity and 
the positive options offered by domesticated 
and wild biodiversity for addressing food 
 security, nutrient deficiencies, and the 
emerging burden of  non-communicable 
disease, will be lost.

One of  the activities featured in this COP VIII 
decision specifically addresses FBDGs: ‘Integrate 
biodiversity concerns into nutrition instru-
ments, inter alia, food-based dietary guidelines’ 
(CBD, 2006).

In 2010, the Food and Agriculture Organiza-
tion (FAO) and Biodiversity International con-
vened The International Scientific Symposium 
‘Biodiversity and Sustainable Diets: United Against 
Hunger’, largely in response to the Cross- cutting 
Initiative on Biodiversity for Food and Nutrition. 
This symposium leveraged the expertise of  key 
stakeholders from civil society, government and 
the private sector to develop the evidence base to 
provide directions and solutions for policy, research 
and action (Burlingame and Dernini, 2012). 
During the final session of  the Symposium a con-
sensus Platform for Action was presented and 
endorsed. Article five in the platform states the 
following:

Food-based dietary guidelines and policies 
should give due consideration to sustainability 
when setting goals aimed at healthy nutrition.  
A guidance document on how to develop such 
guidelines and policies at national level could  
be elaborated by FAO, in collaboration with 
Bioversity International and other partners.

This recommendation was addressed and achieved 
in 2016 with the publication of  ‘Plates, pyramids, 
and planet’ (Fischer and Garnett, 2016).

Countries’ FBDGs and Successful 
Inclusion of Sustainable  

Characteristics

Erve et al. (2017) looked at 226 countries for the 
presence of  official FBDGs. A total of  103 coun-
tries had FBDGs, of  which 11 countries were 
found to share one set. This resulted in the eval-
uation of  93 international FBDGs. Most coun-
tries in Europe and North America have official 
FBDGs,  while the lowest numbers are found in 
Africa (12%). No official FBDGs were found for 
123 countries, although the numbers are grow-
ing year by year, particularly in low- and middle- 
income countries.

Societies around the world have vastly dif-
ferent dietary patterns, which are influenced by 
culture, accessibility, income levels and climate. 
Nevertheless, countries show remarkable simi-
larities in their FBDGs. To date, the vast majority 
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of  national FBDGs, many of  which are old and 
require updating, do not address sustainability 
per se. However, even when the guidelines do not 
directly specify sustainable dietary patterns, the 
recommendations are consistent with some of  
the recognized characteristics of  sustainable di-
ets. Overwhelming evidence indicates that diets 
higher in plant-based foods (e.g. vegetables, fruits, 
legumes, seeds, nuts, whole grains) and lower in 
animal- based foods (particularly red meat) help 
promote health while reducing adversely associ-
ated environmental impacts. In addition, main-
taining energy balance and the inclusion of  a 
wide diversity of  foods are considered compatible 
characteristics of  a sustainable diet and are com-
mon to nearly all FBDGs (Tilman and Clark, 2014; 
Melina et al., 2016). These recommendations are 
common to nearly all FBDGs.

Only a handful of  countries have guidelines 
that specifically promote diets and food systems 
that are both healthy and sustainable (EUPHA, 
2017). During the past decade, several revised 
and newly developed FBDG have successfully 
 incorporated sustainability considerations, while  
others have attempted their inclusion but were met 
with opposition from industry and other groups.

Table 16.1 shows some of  the characteris-
tics and rationale for sustainable FBDGs, and 
Table 16.2 lists thirteen countries and the elements 
of  sustainable diets explicit in the SFBDGs.

The countries displayed in Table 16.2 were 
chosen based on resources available from the 
FAO as a website that lists and catalogues FBDGs, 
summarizing the main messages and how guide-
lines have been developed. All the information is 
provided and approved by the member countries.

Other SFBDS

In addition to official guidelines, a range of  other 
guidelines exist, including ‘quasi-official’ guide-
lines and guidelines from civil society organiza-
tions and the private sector. These are defined as 
advice produced by institutions, some of  which 
are recognized or accredited by governments, but 
whose recommendations do not constitute official 
policy. Most are founded on good scientific evidence 
and illustrate interesting or helpful approaches to 
integrating sustainability and nutritional advice.

One of  the most popular and widely dissem-
inated is the double food and environmental 

pyramid developed by the BCFN Foundation 
(Fig. 16.2). The double pyramid model illustrates 
the relationships between foods and food groups 
and their ecological footprint. The broad base and 
lower levels of  the food pyramid represent food to 
be consumed generously. Beside it, the inverted 
environmental pyramid depicts how these same 
foods produce the lowest environmental impact. 
Conversely, the top of  the food pyramid depicts 
food that should be consumed in small quantities 
and infrequently, alongside the breadth of  the in-
verted pyramid depicting the high environmental 
impact of  these foods. Similarly, the Mediterrane-
an Diet Pyramid makes specific mention of  biodi-
versity and environmental sustainability (IFMed, 
2015; Dernini and Berry, 2015).

Highlights and Challenges

Historically, challenges have faced both the de-
velopment and implementation of  FBDGs. These 
challenges persist and have been amplified as the 
aim of  FBDGs expands to encompass not only 
human health, but also planetary health.

Countries are faced with the challenges of  
addressing the diversity that exists in the com-
plex social, economic and political interactions 
between people and their food. This complexity 
relates to long-standing cultures and traditions, 
along with more recent changes related to in-
dustrialization (e.g. ultra-processed foods), pop-
ulations (e.g. migration) and the environment 
(e.g. climate).

Although there are no guidelines that per-
fectly encompasses every characteristic of  a sus-
tainable diet, several countries have successfully 
incorporated many aspects. Examples of  both 
the challenges and successes of  this implemen-
tation are discussed below.

Multi-sectoral, multi-disciplinary 
 approach

Systemic change is required to address the 
most pressing sustainability issues. Achieving 
this  requires interdisciplinary collaboration from 
 academia, government and industry stakehold-
ers. In many countries, the development of  an 
FBDG falls under the management of  ministries 
of  health and the process is therefore driven 
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and directed by health sector professionals and 
governing bodies. Some of  the early reports and 
manuals produced by the World Health Organi-
zation (WHO) and FAO for the preparation and 

use of  FBDGs specified that the primary consid-
eration and purpose was to address the epidemi-
ology of  diet-related health problems, including 
non-communicable diseases and other forms of  

Table 16.1. Sustainable diet characteristics and rationale.

Characteristic Rationale

Promotes diet 
diversity of  
whole foods

Diets that include a diversity of whole foods are linked to improved health 
outcomes by ensuring dietary adequacy, increased food security, a reduced 
intake of toxicant and protection against chronic diseases (Kant et al., 1993;  
La Vecchia et al., 1997; Michels and Wolk, 2002; Foote et al., 2004; Jansen 
et al., 2004; Steyn et al., 2006; Arimond et al., 2010; Vandevijvere et al., 2010). 
Agricultural biodiversity can help achieve nutrition security by supplying a wide 
range of nutrients, including phytonutrients, vitamins, and minerals (Toledo and 
Burlingame, 2006)

Promotes plant- 
based diets

Eating a predominantly whole food, plant-based diet is consistent with improved 
health outcomes and a reduced risk for many chronic diseases, certain cancers, 
obesity, and diabetes mellitus type 2. Additionally, plant-based diets require 
significantly fewer agricultural inputs such as (energy, petroleum, fertilizers, 
pesticides, herbicides and water) and emit far fewer greenhouse gas emissions 
than meat-heavy diets (Tilman and Clark, 2014; Melina et al., 2016)

Reduce/limit red  
meat  
consumption

Consuming high quantities of red meat is linked to numerous adverse health 
effects (Pan et al., 2012; Zelber-Sagi et al., 2018). Meat from ruminant animals 
such as cattle and lamb is documented as being the largest food-based emitters 
of greenhouse gas emissions (Scarborough et al., 2014)

Reduce/limit 
processed meat

Processed meat is linked to certain types of cancer, cardiovascular disease, and 
diabetes mellitus type 2 when consumed in excess quantities (Chan et al., 2011; 
Boada et al., 2016)

Eat dairy products 
and alternatives  
in moderation

Dairy products can be a part of a healthy diet when consumed in moderation, 
however dairy is a significant source of greenhouse gas emissions (FAO, 2010). 
Some guidelines encourage the reduction of dairy, particularly if sweetened with 
excess amounts of sugar

Encourage 
 sustainable  
seafood 
 consumption

Seafood contains many essential nutrients including protein, calcium and omega 
3 fatty acids. However, the demand for seafood has led to many species of fish 
becoming threatened due to overfishing. Choosing sustainable seafood options 
can reduce the ecological impact of overfishing (Jackson et al., 2001). Certain 
fish varieties are high in the neurotoxin methylmercury and should be consumed 
in moderation (Sheehan et al., 2014)

Limit ultra- 
processed foods 
high in fat and 
sugar

Ultra-processed foods have been stripped of the majority of their nutrients, and are 
often high in fat, sugar, and sodium. These foods are a significant source of 
calories for many around the world, yet do little to contribute to nutrition security 
(da Costa Louzada et al., 2015; Monteiro et al., 2010)

Water conservation 
and promotion

Many areas around the world are experiencing water security issues. Some 
dietary guidelines discuss the benefits of minimizing water in cooking and food 
production. Where water is safe to drink from the tap, many guidelines encourage 
tap water over bottled water, encouraging the reduction of plastic bottles

Promotes buying  
local foods

While the definition of ‘local’ varies considerably, local foods are shown to improve 
farmer–consumer relationships, increase revenue for small farmers, and 
encourage consumption of a wider diversity of foods (Brown and Miller, 2008)

Standards for the 
ethical treatment  
of animals

Animal welfare practices and standards vary widely from country to country. 
Dietary guidelines are beginning to promote the ethical treatment of animals as 
a part of a sustainable food system

Promotes reduction  
of food waste

Food waste occurs primarily in the developed world, with the majority occurring in 
the retail and consumer sectors. Reducing food waste can significantly reduce 
greenhouse gases while improving food security (Gustavsson et al., 2011)
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Table 16.2. Thirteen countries and the elements of sustainable diets.

Country (year)
Visual

representation

Promotes
dietary

biodiversity

Promotes
plant-based

diets

Moderate
red meat

consumption

Limit
processed

meat
Moderate dairy
consumption

Encourages
sustainable

seafood
consumption

Limit
processed/

ultra- 
processed

foods

Water
conservation

in cooking

Promotes buying
local foods/

seasonal/most
sustainable

options

Encourages
food and

packaging
waste

reduction

Behavioural
e.g. exercise/
cooking etc.

Animal
welfare?/
species

under threat

Directly  
links diets to
sustainability

Australia (2013) Plate X X X
Brazil (2014) NA X X X X X X X X
Canada (2007) Rainbow X
China (2016) Pagoda X X
Estonia (2006) Pyramid X X X X X X X X X
France (2011) NA X X
Germany  

(2013)
Circle/disc X X X X X X X

Netherlands 
(2015)

Wheel of Five X X X X X X X X X

Qatar (2015) Oyster X X X X X X X X X
Sierra Leone 

(2016)
Plate X X X

Sweden (2015) Traffic light X X X X X X X X X
UK (2016) Plate X X X X X X
USA (2016) Plate
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malnutrition. In a 100-page publication from an 
FAO and WHO consultation on FBDG prepara-
tion, the evidence presented refers to health and 
disease, with only a single paragraph on agricul-
ture and environmental sciences (WHO, 1998).

However, some countries have begun to 
incorporate a wider range of  expertise and 
representation in their consultation and develop-
ment processes. For example, the 2014 Brazilian 
 FBDGs have included representation from the 
education, social welfare and agriculture sectors, 
as well as the public. This strategy ensures the 
broader societal and environmental issues are 
addressed and included. It also ensures the char-
acteristics of  a sustainable diet are understood by 
those it is targeting by including them in the 
translation process.

Political lobbying

The scientific committees in both the US and 
Australia have attempted to include environ-
mental considerations in their respective FBDGs 
(Merrigan et al., 2015). However, due to a lack of  
government endorsement and negative response 
and resistance towards their implementation 
from a range of  sectors and bodies, the most 
recent revisions of  the guidelines do not include 
sustainability characteristics.

During the development of  the Australian 
guidelines, a public media campaign strongly 
opposed incorporation of  sustainability in the 
guidelines. Advocated by the food industry, farmers 
and fisheries groups, the main argument raised 
was that the environmental concerns were out 
of  the mandate of  the dietary guidelines. Con-
sequently, sustainability guidance is only in-
cluded in an appendix in the final version of  the 
Australian Dietary Guidelines (NHMRC, 2013).

Sustainability guidance is not included at all 
in the US guidelines. The inclusion of  environ-
mental sustainability into the 2015 US Dietary 
Guidelines was heavily opposed by the food in-
dustry. In a joint statement to the press, the US 
Secretaries of  Agriculture and Health and  Human 
Services stated: ‘we do not believe that the 2015 
DGAs (Dietary Guidelines for Americans) are 
the appropriate vehicle for this important policy 
conversation about sustainability’ and that the 
purpose of  dietary guidelines was simply to edu-
cate the population about weight control and 
chronic disease prevention (USDA, 2016).

Although not as dominant as the lobbying 
in the US, the debate regarding sustainability 
guidance in Swedish FBDGs continued for ten 
years before implementation. The biggest 
 opposition came from LRF Dairy Sweden, who 
claimed that it was too early for advice based on 
both human and planet health via FBDGs due 
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Fig. 16.2. Barilla double pyramid, reproduced with permission. Source: US Food Administration (1917).
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to the immaturity of  research regarding the 
environmental impact from food production and 
the importance of  milk as a food that naturally 
contains many important nutrients. Although 
initially critical, the dairy organizations eventual-
ly did express their support for the ambition to 
incorporate environmental sustainability in the 
Swedish FBDGs advice once they became engaged 
in the development.

Diet variety

Historically, most FBDGs promote a diverse diet. 
Through pyramids, circles, discs or rainbows, 
FBDGs emphasize the importance of  consuming 
a variety of  foods across all food groups to achieve 
adequate nutrient intakes. For example, the US 
guidelines (USDA, 2015a) make use of  broad 
statements including a ‘Focus on variety, nutrient 
density, and amount. To meet nutrient needs 
within calorie limits, choose a variety of  nutrient- 
dense foods across and within all food groups in 
recommended amounts’. Many guidelines then 
go on to give an explanation or examples of  how 
to achieve a diverse diet within such food groups, 
for example, by selecting a variety of  vegetables 
from subgroups such as by colour (dark green, 
red and orange). However, most guidelines end 
their recommendations at this level of  detail. With 
few exceptions, no explicit link is generally made 
between diet variety, biodiversity and sustainabil-
ity. One exception is the Brazilian guidelines, in 
which the rationale for consuming a diverse diet 
is linked directly to sustainability:

Choosing diets based on a variety of  foods of  
plant origin with sparing amounts of  foods of  
animal origin implies the choice of  a food system 
that is relatively equitable, and less stressful to 
the physical environment, for animals and 
biodiversity in general. 

(Ministry of  Health of  Brazil, 2015)

Another example is the Mediterranean Diet 
 Pyramid (IFMed, 2015) where biodiversity is 
 linked to environmental sustainability.

Plant-based foods

Some guidelines explicitly promote, and link, the 
consumption of  a plant-based diet to health 
and sustainability. For example, Germany’s 

guidelines say to ‘Choose mainly plant-based 
foods. They have a health promoting effect and 
foster a sustainable diet’ (The German Nutri-
tion Society, 2013).

In addition, the name of  the ‘protein’ food 
group in the UK guidelines has been updated to 
include plant-based proteins such as beans and 
pulses, along with the traditionally included 
fish, eggs, meat and other proteins.

In contrast, the US 2015–2020 dietary 
guidelines use generalized statements without an 
environmental sustainability justification. For ex-
ample, they recommend shifting dietary patterns 
to consume more vegetables in place of  foods high 
in calories, saturated fats or sodium. However, 
these recommendations are  solely reinforcing the 
diet–disease relationship, despite the recommen-
dation by US Dietary Guideline Advisory Commit-
tee (DGAC) to make the explicit statement that ‘a 
dietary pattern that is higher in plant-based foods, 
and lower in animal-based foods is more health 
promoting and is associated with lesser environ-
mental impact than is the current average U.S. 
diet’ (USDA, 2015b).

Seasonal and local food

Many guidelines promote the purchasing of  foods 
that are in season from local farms to support 
the farmers, the local economy and the environ-
ment. The Estonian recommendations include 
‘eating ecologically’, stating that foods should be 
regional or local in origin, and be seasonal and 
traditional. Roughly translated, the guidelines 
explain that the closer the food comes from its 
place of  production, the fewer resources it takes to 
transport and preserve it (Estonian NID, 2012).

The Sierra Leone Food Guide for Healthy Eat-
ing does not represent a typical Sierra Leonean 
plate, but rather, foods according to their availa-
bility and accessibility (Montagnese et al., 2017). 
Consequently, the entire Sierra Leone FBDG pro-
motes the consumption of  local and seasonal 
foods: ‘. . . production and consumption of  diverse 
nutrient- dense foods that are locally available, in-
cluding locally produced or sourced foods from 
plants and animals’ and gives specific examples 
from each food group such as ‘. . . examples of  
locally available fruits include oranges, mangoes, 
guava, watermelon, pineapple, star fruit, plums, 
berries and a whole range of  wild fruits; while 
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dark green leafy vegetables include potato and 
cassava leaves, okra and carrots’.

To encourage local production and season-
ality, guidelines sometimes make the link to taste to 
drive consumption. However, only a few guide-
lines, such as the Estonian FBDGs seen above, 
explicitly state how this links to a more sustaina-
ble and healthy planet.

Meat and dairy

Reducing global livestock production, and the 
associated consumption of  meat and dairy, is key 
to mitigating climate change.

The production of  animal-source protein is 
extremely inefficient (Pimentel and Pimentel, 
2003) in terms of  energy inputs, water and land. 
Furthermore, conversion of  land to pasture has 
contributed to accelerated deforestation and land 
and soil degradation (FAO, 2013). Estimates show 
that greenhouse gas emissions of  cattle and sheep 
are on average 19–48 times higher than those of  
protein-rich plants such as legumes, seeds and 
grains. Although livestock other than cattle and 
sheep produce relatively less emissions, plant 
products are still significantly lower (Ripple et al., 
2014). In addition, animal proteins, saturated 
fats, processed meats and red meat have been 
linked to multiple health risks including cardio-
vascular disease, obesity and increased cancer 
rates (Pan et al., 2012). In spite of  all the scientific 
evidence, global meat consumption and associat-
ed greenhouse gas emissions are at all-time highs.

Consumers are often not aware of  the issues, 
and thus FBDGs can act as an important platform 
to raise public awareness. Therefore, one of  the 
main recommendations of  sustainable FBDGs 
must be to reduce animal product consumption 
and shift towards plant-based diets (Allodi et al., 
2015).  Consequently, guidelines have begun to 
explicitly promote, and link, the consumption of  a 
plant-based diet to health and sustainability. These 
include Germany, Brazil and Qatar. Germany’s 
guidelines recommend to ‘Choose mainly plant-
based foods. They have a health promoting effect 
and foster a sustainable diet.’

Chapter 7 of  the Qatari guidelines ‘Eat 
Healthy while Protecting the Environment’ ex-
plicitly states the link between processed foods 
and meat consumption and the environment 
(The German Nutrition Society, 2013). Key 

recommendations are provided on how to reduce 
this impact: ‘Choose fresh, home-made foods over 
highly processed foods and fast foods’. The 
EUPHA (2017) states that consumers should 
be encouraged to consume plant-based rather 
than meat-based proteins, reduce the portions 
of  meat and eat meat less often.

The Mediterranean diet, low in saturated fat 
and red meat, has been promoted as both healthy 
and sustainable (Dernini et al., 2017), and has 
been used as the model for sustainable diets around 
the world (Burlingame and Dernini, 2011).

In their latest dietary guidelines, the Chinese 
government recommends a slightly lower meat 
intake than it did in its 2007 guidance, even as 
the meat consumption in China is far higher 
than either the old or the new dietary guidelines 
recommend. Intake is estimated to be more than 
300 g per person per day, with sharp increases 
projected in the coming decades (FAO, 2013). 
Adherence to the new (and similarly the old) 
dietary guidelines would therefore entail a sub-
stantial average decrease in meat consumption 
(Perignon et al., 2016). If  such reductions 
were to actually occur, it could result in signifi-
cant reductions in adversely associated environ-
mental impacts (Garnett and Wilkes, 2014; The 
Guardian, 2016).

The Swedish guidelines are among the very 
few recommending moderate consumption of  
dairy products due to environmental impacts 
(Swedish National Food Agency (Livsmedelsver-
ket), 2015). They go as far as to explain the ra-
tionale for this, ‘Dairy products come from cows, 
which release methane gas. This is bad for the 
environment, so it’s a good idea not to consume 
too much cheese or other dairy products.’

Even in countries rejecting explicit referenc-
es to sustainable diet characteristics in their rec-
ommendations, some small steps have been 
taken. In the UK, the name of  the ‘protein’ food 
group has been updated to include beans and 
pulses along with fish, eggs, meat and other  
proteins, subtly highlighting the importance of  
plant-based proteins in a sustainable, healthy 
diet. The US DGAC stated that ‘a dietary pattern 
that is higher in plant-based foods, and lower in 
animal-based foods is more health promoting 
and is associated with lesser environmental  
impact than is the current average U.S. diet’; 
although no definitive recommendation to reduce 
these products is included in the guidelines 
(Millen et al., 2016).
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It is important to note that livestock systems 
in some countries are managed sustainably, and 
that the imperative for a global reduction in 
livestock for meat and dairy is not meant as a 
requirement for all countries (HLPE, 2016).

Seafood

The UK guidelines state, ‘Eat two portions of  
sustainably sourced fish per week, one of  which 
is oily’ (Public Health England, 2016). Although 
no further detail or rationale is provided, readers 
are guided to a link: ‘Also www.msc.org/ for more 
guidance on sustainably sourced fish’, where 
more information regarding sustainable fish prac-
tices and advice is provided. Qatar also specifies 
consumption of  sustainable seafood and provides 
an online guide including, ‘choose light tuna or 
salmon instead of  white (albacore) tuna...are the 
healthiest and most environmentally friendly’ 
(Qatar Ministry of  Public Health, 2015).

Sweden’s guidelines also provide tips for 
sustainable seafood:

Seafood is largely a wild resource that is at risk of  
being depleted. There are also fishing methods 
and fish farming methods that can harm the 
environment. So not eating too much fish is good 
for the environment. Choosing sustainable fish 
makes it possible for us to continue eating fish in 
the future. Look out for ecolabels such as MSC, 
ASC and Krav, or use the WWF’s fish guide.

(Swedish National Food Agency  
(Livsmedelsverket), 2015)

Water

Although most FBDGs mention water, messages 
are typically only regarding water intake (e.g. 
substituting water for sugary drinks) and in 
relation to hydration during physical activity. 
For example, water fills the centre of  the German 
food pyramid to highlight its importance.

However, an explanation of  the ‘water foot-
print’, that is, the volume of  freshwater required 
to produce the specific type of  food or diet, is now 
included in some guidelines. The data for con-
structing the environmental pyramid of  the double 
food and environmental pyramid model, devel-
oped by the BCFN Foundation, were based largely 
on the water footprint of  foods and are used to 
guide FBDG development (Ruini et al., 2015). 
For example, Brazil explains the environmental 

sustainability issues in the context of  livestock 
production: ‘Reduced consumption and thus pro-
duction of  animal foods will reduce... intensive 
use of  water’ (Ministry of  Health of  Brazil, 2015). 
Brazil also makes the links between water and 
highly processed foods. 

Qatar, where water security is an issue, has 
FBDGs that state, ‘In general, plant-based foods 
. . .use less water in their production than animal 
foods, such as beef ’, and ‘conserve water in food 
preparation’ (Qatar Ministry of  Public Health, 
2015).

Waste

Food waste was the primary motivation for one 
of  the earliest FBDGs, issued by the US Food 
Administration in 1917, as shown in Fig. 16.1. 
All six recommendations contribute to the goal 
of  not wasting food.

Other guidelines also address the issue of  
waste, in the context of  food per se, natural 
resource waste in food production and prepara-
tion, and in the packaging for processed foods. 
One of  China’s core recommendations directly 
addresses the waste issue, stating (as the English 
translation): ‘Eliminate waste and develop a new 
ethos of  diet civilization’ (Chinese Nutrition 
Society, 2016).

Behavioural/exercise

Many guidelines discuss the importance of  ex-
ercise for health. However, the German FBDGs 
directly link exercise not only to health, but to 
the environment. ‘For example, you can walk or 
take the bicycle from time to time. This protects 
the environment and promotes your health.’

Direct Link to Sustainability

As discussed, the majority of  international FBDGs 
do not explicitly discuss sustainability or link rec-
ommendations to the environment or planetary 
health, in spite of  several decades of  calls to do 
so. Nevertheless, as the environmental impacts 
of  diets, both production and consumption, are 
now impossible to ignore, FBDGs are being de-
veloped and implemented with sustainability in 
the forefront. Although many intergovernmental 
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processes have specified that environmental sus-
tainability should be included in FBDGs, many 
national governments find that the pressure 
from private sector vested interests makes this 
process difficult. Thus, many quasi-official FBDGs 
are stepping up with recommendations for sus-
tainable diets (FAO, 2018).

The German government supports a myriad 
of  alternative and additional guidelines aimed 
at a range of  sub-populations and addressing 
a range of  issues, for example, to inform pur-
chasing decisions. The Sustainable Shopping 
Basket (RNE, 2013) promotes the messages that 
‘sustainable consumption is already possible 
today’ and ‘sustainable consumption means 
buying more thoughtfully and buying less’. Also 
available as an App, it presents information 
about a range of  products and their impact on 
the environment. The main recommendations 
of  the food segment are eating less meat and fish, 
eating five servings of  fruit and vegetables a day, 
eating seasonal and regional products, and buy-
ing organic and Fairtrade products and drinks 
in recyclable packaging. It provides a seasonal 
calendar for fruit and vegetables and explains the 
different labels and certification schemes that 
German consumers might find on the packaging 
of  products they buy. It also goes into further 
explanation regarding trade-offs between sustain-
ably produced products that have then been trans-
ported long distances. It also discusses animal 
welfare,  recommending the purchase of  organic 
and Fairtrade products and advises choosing ‘meat 
from animals raised under species-appropriate 
conditions’ and not to buy eggs from hens that 
have been kept in battery cages.

Although the French dietary guidelines do 
not discuss environmental concerns, the French 
Agency for the Environment and Energy (ADEME), 
which works for the implementation of  public 
policy in the areas of  the environment, energy 
and sustainable development has produced a set 
of  recommendations aimed at individuals and 
‘eco-citizens’ to promote sustainable shopping 

habits. A section of  their website called ‘Mes 
Achats’ (my purchases) provides four main mes-
sages: (i) to promote seasonal products, (ii) to 
‘adopt diets that combine health, environment 
and fun’ (e.g. replace a meat dish by one based on 
grains or legumes once a week), (iii) ‘buy prod-
ucts with environmental labels’, and (iv) limit 
food waste.

Conclusions

Evidence is mounting that sustainable diets can 
be realized, which maintain nutritional adequa-
cy and affordability, along with reduced envi-
ronmental impacts. However, it is thought that 
no country currently meets basic dietary needs 
for its citizens at a globally sustainable level 
of  resource use (Perignon et al., 2016; O’Neill 
et al., 2018).

The increasing awareness of  environmen-
tal sustainability and overshooting planetary 
boundaries related to the ways food is produced 
and consumed, brings into clear focus the need 
for sustainable diets. One simple step in that di-
rection is for countries to develop or revise their 
FBDG to include recommendations related to 
the impact of  diets on ecosystems and natural 
resources. Early efforts to introduce elements 
of  environmental sustainability into dietary 
guidelines had been successful in times of  crisis, 
e.g. war efforts as illustrated in Fig. 16.1. The 
planetary crises now being faced related to climate, 
carbon, phosphorus, water, fisheries, livestock, 
biodiversity, land use, waste and more, make 
the case ever more strongly for countries to take on 
a range of  policy and programme actions, one of  
the easiest of  which should be to produce sus-
tainable FBDGs. To do so contributes to meeting 
obligations contained in the Sustainable Devel-
opment Goals, the Decade of  Action for Nutrition, 
and many other international instruments 
agreed, ratified and endorsed by almost all coun-
tries in the world.
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Abstract
The four domains of  food sustainability are nutrition, economics, society and the environment. Sustainable diets 
need to be nutritionally adequate, safe, affordable, acceptable and appealing, while sparing of  both human and 
natural resources. Those multiple demands are contradictory and can be hard to satisfy at the same time. First, 
the most nutrient-rich diets are not necessarily the most affordable or environmentally friendly. It is empty 
calories of  minimal nutritional value that are cheap. Second, the most nutrient-rich diets require more land, 
water and energy use; empty calories are more sparing of  the environment. Third, some foods that are nutrient 
rich, affordable and environmentally friendly may not be socially or culturally acceptable. As a result, assessing 
the likely impact of  sustainable diets on economic equity, food security and population health is a continuing 
challenge. Cost–benefit analyses rely on multiple inputs. Diet quality is measured through a variety of  indices, 
both food- and nutrient-based. Affordability is measured in terms of  calories and nutrients per penny. Cultural 
acceptance can be based on purchases and consumption frequencies across population groups. Environmental 
impact is measured in terms of  land, water, and energy use, notably greenhouse gas emissions. However, relevant 
input data are scarce, especially at the local and regional level. Mainstream public health nutrition needs to pay 
more attention to food production and cost, sensory and cultural acceptance of  foods, and the environmental 
impact of  the recommended diets. The way forward is through multi-sector engagement and through sustainable 
food-based dietary guidelines.

17 Costs and Benefits of Sustainable 
Diets: Impacts for the Environment, Society  

and Public Health Nutrition

Adam Drewnowski

Introduction

Sustainable diets, as defined by the Food and 
Agriculture Organization (2010), are those that 
are nutritionally adequate, economically afforda-
ble, culturally acceptable and environmentally 
friendly. That definition embodies the food systems 
approach, bringing nutrition and health closer 
to the allied social, economic, behavioural and 
environmental sciences (The Giessen Declara-
tion, 2005). Consistent with food systems think-
ing, nutrition scientists are beginning to pay 
more attention to ways in which food is pro-
duced, processed, distributed, purchased and 

wasted (Auestad and Fulgoni, 2015). Population 
diets represent the direct link between personal 
and planetary health (Tilman and Clarke, 2014). 
Increasing demand for more sustainable diets can 
help shape the modern food supply and reduce 
the risk of  all forms of  malnutrition worldwide.

There is a fundamental dilemma. What is 
healthiest for people may not be optimal for the 
planet and vice versa. There is a pressing need 
for cost–benefit analyses to accompany current 
and future dietary guidelines (USDA, 2015). 
Some trade-offs between personal, public and 
planetary health will need to be made. Insisting 
that the environmental footprint should be the 
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sole criterion for a healthy diet can be counter-
productive. Of  all plant crops, it is sugar that 
appears to have the lowest carbon footprint 
(MacDiarmid et al., 2012; MacDiarmid, 2013; 
Masset et al., 2014). More nutrient-rich foods 
have a greater impact on the environment.

There are multiple challenges to overcome. 
The infrastructure and operations of  food sys-
tems range from the agricultural production to 
food security and health (FAO, 2017; Interna-
tional Food Policy Research Institute, 2017). 
The food supply chain, dominated by the global 
food industry, covers food production, process-
ing, distribution and retail. Local and regional 
government food policies affect farming activi-
ties, commodity programmes, food processing 
and safety, and labour and environmental laws. 
Helping to shape consumer food demand are 
government regulations of  marketing practices, 
price supports, tariffs, taxes, food assistance 
and nutrition guidance. Arguably, philanthropic 
foundations, donors, non-governmental organ-
izations, civil society or academia are not an 
integral part of  the global food system. However 
vocal they may be, none of  them are directly in-
volved in producing, processing, distributing or 
selling food to the public. Their indirect role has 
been to influence food system dynamics to shape 
food and nutrition policies, hoping to create 
more consumer demand for healthier foods.

The Sustainable Diet Challenge

Designing diets that are nutrient rich, low cost, 
culturally acceptable and environmentally friendly 
is a continuing challenge (Vieux et al., 2012; 
Perignon et al., 2016, 2017). The Food and Agri-
culture Organization definition of  sustainable di-
ets contains some inherent contradictions. First, 
the more nutrient-rich foods cost more per calo-
rie (Darmon and Drewnowski, 2015), and have 
a proportionately higher impact on the environ-
ment (McDiarmid et al., 2012; McDiarmid, 2013; 
Masset et al., 2014). Compared to staple grain 
crops, animal-source foods, including meat and 
dairy, are more nutrient rich but also cost more 
(Darmon and Drewnowski, 2015) Based on anal-
yses of  retail food prices in multiple countries 
(Drewnowski, 2010a; Jones et al., 2014; Mendoza 
et al., 2017), empty calories were less expensive 

than were the recommended healthier foods. 
Reducing the price of  fresh, healthy foods, the 
suggested panacea, is easier said than done.

Second, plant-based diets are not neces-
sarily more nutritious or more environmentally 
friendly than are mixed options (McDiarmid et al., 
2012; McDiarmid, 2013; Masset et al., 2014a, 
2014b). What tends to be forgotten is that corn, 
soy, rice, wheat and sugar cane are all plants, as 
are leafy green vegetables, beans and legumes, 
nuts and seeds. The lowest greenhouse gas emis-
sions per calorie were uniformly observed for 
grains, vegetable oils and sweets. Based on some 
reports, replacing meat with equicaloric amounts 
of  vegetables was actually associated with higher 
carbon cost. However, accurate modelling of  the 
environmental and health impacts of  replacing 
current diets with vegan, vegetarian or Mediter-
ranean diets has been hampered by the lack of  
high-quality economic or environmental data, 
especially at local or regional levels (Perignon 
et al., 2016, 2017).

Third, the social drivers of  food choice 
should not be underestimated. Consumers tend 
to select foods based on taste, cost and conven-
ience. Nutritional value, variety and environmen-
tal impact tend to be valued less. Low-cost foods 
that meet nutrient-density or environmental 
standards can still be rejected by consumers if  
they deviate from population norms and are 
socially unacceptable (Maillot et al., 2010). If  
healthy foods are rejected, then their potential 
impact on public health nutrition and the envi-
ronment is largely beside the point. Trade-offs 
between the foods’ nutritional value, cost, and 
sensory appeal will need to be made.

Measures of Diet Quality

Metrics of  diet quality can be both food- and 
nutrient-based. The best-known healthy eating 
index (HEI) was developed by the USDA to 
track compliance with the Dietary Guidelines 
for Americans. The HEI scores contain both ad-
equacy components (food groups to increase) 
and moderation components (food groups or 
nutrients to reduce). The latest iteration, HEI 
2015 (National Cancer Institute, 2017), is a 
13-component, 100-point score. The key food 
groups now include total and whole fruits, total 

© CAB International 2019. For the personal use of Sandro Dernini.



174 A. Drewnowski 

and dark green vegetables and beans, low-fat 
dairy, whole grains, and seafood and plant pro-
tein foods. The HEI also specifies a healthy ratio 
of  monosaturated and polysaturated to saturated 
fatty acids, and places limits on sodium and empty 
calories. The empty calories were redefined as 
added sugars and saturated fats, each account-
ing for 10 points of  the score. The HEI score uses 
a nutrient-density approach to set standards: 
all dietary components were calculated per 
1000 kcal.

Not surprisingly, more nutrient-rich diets 
and higher HEI scores have been associated with 
higher diet costs. In the United States, higher 
quality but more costly diets were selected by 
groups of  higher education and income. The 
geographic distribution of  how HEI 2010 scores 
varied across Seattle and King County neigh-
bourhoods was recently modelled using residen-
tial property values, a novel index of  accumulated 
wealth (Drewnowski et al., 2016). The geographic 
distributions of  obesity and type II diabetes across 
Seattle neighbourhoods showed the same eco-
nomic gradient.

Dietary nutrient density is another measure 
of  diet quality. Nutrient profiling (NP) models 
were initially designed to distinguish between 
individual foods that were energy dense and those 
that were nutrient rich (Drewnowski, 2005; 
Drewnowski and Fulgoni, 2008). The energy 
density and the nutrient density of  foods are 
inversely linked. Whereas energy density is 
expressed in kcal/100g, nutrient density is typi-
cally expressed as nutrients per 100 kcal.

The energy density of  foods depends almost 
entirely on their water content. The most en-
ergy-dense foods are foods that are dry, grains, 
candy and chocolate, and fats and oils. By con-
trast, fluid milk, juices, soft drinks, and fresh veg-
etables and fruit are mostly water (Drewnowski, 
2010a). The dryness of  foods has had recent im-
plications for public health nutrition. Mexico 
has imposed taxes on non-essential snacks with 
energy density >275 kcal/100 g, whereas Chile 
has imposed warning labels on foods with energy 
density in excess of  350 kcal/g.

NP methods were recently reviewed by the 
World Health Organization Regional Office for 
Europe (WHO, 2015) and the Pan American 
Health Organization (PAHO, 2016). NP models 
rank or assign foods into categories based on their 
nutrient content relative to calories, derived 

from nutrient composition data (Drewnowski, 
2005; Drewnowski and Fulgoni, 2008). Scores 
can be based on disqualifying nutrients (saturated 
fat, added sugar, sodium), on qualifying nutri-
ents (protein, fibre, vitamins and minerals) or on 
some combination of  both.

One example, the Nutrient Rich Foods 
(NRF9.3) index (Drewnowski, 2005; Drewn-
owski and Fulgoni, 2008), was based on nine 
qualifying nutrients: protein, fibre, vitamins 
A, C, and E, calcium, iron, potassium and mag-
nesium. The three disqualifying nutrients were 
saturated fat, added sugar, and sodium. The NRF 
algorithm was the sum of  percentage daily values 
(DVs) for the nine qualifying nutrients, minus 
the sum of  %DVs for three disqualifying nutri-
ents, each calculated per 100 kcal and capped at 
100% DV (Drewnowski, 2010b). Nutrient profil-
ing can be applied to single foods and beverages, 
meals, menus and the total diet.

Economic Cost and Cultural  
Acceptance

Sustainable diets need to be nutrient rich, afforda-
ble and socially acceptable. Food or diet costs can 
be measured in either calories or nutrients per 
penny (Drewnowski, 2010b). Per calorie, ener-
gy-dense grains and fats cost less, whereas lower 
energy density vegetables and fruit cost more. 
However, processed energy-dense snacks are not 
necessarily the lowest-cost options. Lower-cost 
diets in Mexico derived more calories from tor-
tillas, tamales, beans, sugar and lard and were 
more likely to be consumed by the rural poor 
(Mendoza et al., 2017). Higher income groups 
consumed more fast foods, more processed 
snacks, and more vegetables and fruit (Mendoza 
et al., 2017).

Culturally appropriate foods may be the key 
to the adoption of  healthier diets. Here, studies 
show that it costs less to satisfy nutrition require-
ments than it does to satisfy social norms. The 
famous Stigler diet, an early diet optimization 
problem, was designed to provide sufficient 
energy and meet the recommended daily allow-
ances for protein, calcium, iron, vitamin A, thi-
amine, riboflavin, niacin and ascorbic acid at 
minimum cost. The resulting ‘diet’ consisted of  
wheat flour, evaporated milk, cabbage and dried 
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navy beans (and calf  liver in later iterations) that 
only cost US$0.11 a day in 1939. A similar 
 exercise conducted in France in 2010 identified 
porridge, potatoes, low-fat milk, carrots, chicken 
livers and oil as key components of  a healthful 
diet, for a total cost of  €1.50 a day (Maillot et al., 
2010). However, as the modelled optimized diets 
began to resemble the current eating habits in 
France, they also became more expensive. The 
French conclusion was that nutrition criteria 
alone were meaningless; in order to succeed, 
healthy affordable diets also had to respect social 
norms (Maillot et al., 2010).

However, respecting social desires and 
norms did not appear to be a universal concern. 
A parallel study from New Zealand (Wilson et al., 
2013) showed that nine foods: whole-meal flour, 
pasta, dried peas, eggs, sugar, milk powder, car-
rots, vegetable oil and kiwifruit, all costing just 
NZ$3.19 per day, satisfied all nutrient require-
ments for men. Compared to existing patterns, 
the optimized diets were higher in dietary fibre, 
potassium, iron, zinc, thiamine and vitamin E 
but were lower in total sugars, saturated fat and 
sodium. Increasing dietary variety and using 
more mainstream foods did increase daily cost 
up to NZ$6.75 per day, as occurred in the French 
study. However, the conclusion was diametrically 
different from the one drawn in France; here, the 
suggestion was to promote the attractiveness of  
‘poor’ foods: flour, dried peas, milk powder, carrots 
and vegetable oil, using discounts or vouchers, 
or by engaging celebrity chefs.

The search for alternative proteins places 
the social aspects of  nutrition into sharp focus, 
by illustrating what trade-offs among nutrition, 
economics, society and the environment will 
need to be made. Food preferences and eating 
habits are intricately linked with social and cul-
tural identity (Ruby et al., 2016). Meat, poultry 
and fish, as well as dairy, are acceptable sources of  
high-quality protein and other nutrients; however, 
their production is associated with an environ-
mental cost. Plant proteins from pulses and soy 
are already well-established in human diets; by 
contrast, proteins from insects or from brown and 
green algae may have a more limited appeal. Se-
lection of  dietary protein from beef, pork or dairy 
may be further influenced by geography, religion 
or culture. While the search for sustainable diets 
continues, social and cultural constraints on con-
sumption need to be addressed as well.

Social and Labour Issues

The continued emphasis on fresh, local and min-
imally processed foods should be viewed through 
a prism of  middle-class and Eurocentric values. 
First, the harvest of  fresh vegetables and fruit in 
the US (and not only in the US) depends almost 
entirely on an undocumented migrant labour 
force that is never mentioned in the dietary guide-
lines. Second, freshly prepared nutritious foods, a 
common enough demand, require a skilled and 
willing labour force, minimum wage, benefits 
and health insurance, not to mention sensible 
immigration policies.

The search for sustainable diets would ben-
efit from a better understanding of  the drivers 
of  food choice, solid nutrient composition data-
bases and extensive knowledge of  local dietary 
intakes. The role of  the global food industry 
needs to be addressed as well. For example, the 
advent of  packaged, prepared and fast foods has 
everything to do with the entry of  women into 
the global labour force. Negative attitudes toward 
‘ultra-processed’ foods are very likely linked to the 
continuing availability of  cheap domestic help.

Making the transition to a more sustainable 
global food supply should be a multi-sector effort. 
The global food industry has multiple roles and 
multiple responsibilities in making sure that the 
global food supply is nutritionally adequate, safe, 
affordable and appealing. In particular, the role 
of  processed and fortified foods in promoting 
sustainable food and nutrition security needs 
to be addressed more fully. In particular, the cur-
rent preference for fresh and home-cooked foods, 
as opposed to processed, seems inconsistent with 
notions of  gender equality featured so promi-
nently in the United Nations Sustainable Devel-
opment Goals. The rules of  engagement between 
international organizations, non-governmental 
organizations and the food industry would bene-
fit from further development.

Environmental Impact Metrics

The production, processing, transportation, retail 
and storage of  foods are each associated with 
greenhouse gas emissions (GHGEs) (Drewnowski 
et al., 2015). The carbon footprint of  foods 
(mostly methane gas) is often expressed in grams 
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of  CO2 equivalents per unit weight. Other meas-
ures of  environmental impact include the use of  
land and water resources, as well as industrial 
pollution. Many of  these issues are complicated 
by global warming and climate change.

The present convention is to express the 
environmental cost per unit weight of  food. How-
ever, foods can vary greatly in their energy and 
nutrient content, so that the base of  calculation 
can make a big difference. Vegetables may have a 
low carbon footprint per unit weight, but many 
vegetables are mostly water, which provides no 
calories and no nutrients. GHGEs associated 
with the production of  vegetables may be low 
when expressed per 100  g but become dispro-
portionately high when expressed per 100 kcal 
(Drewnowski et al., 2015). Given differences in 
energy density across food groups, the envi-
ronmental cost of  foods should be expressed per 
calorie, per nutrient, or per unit of  high-quality 
protein, as opposed to per unit weight (Drewn-
owski et al., 2015).

Conclusion

The key to sustainable food supply is multi-sector 
engagement. Global micronutrient deficiencies of  
greatest public health concern include vitamin 
A, iodine, vitamin D, vitamin B12, calcium, iron 
and zinc (FAO, 2017; International Food Policy 
Research Institute, 2017). Those deficiencies, 
endemic in countries that are still consuming 
traditional plant and grain-based diets, are effec-
tively remedied by the consumption of  meat and 

dairy. They can also be addressed by the intro-
duction of  processed fortified foods (FAO, 2017; 
International Food Policy Research Institute, 
2017) and by more active engagement on the 
part of  the food industry.

Eliminating micronutrient deficiencies will 
require joint efforts by both public and private 
sectors. Biofortification is one option; fortifying 
low-cost commodities with vitamins and min-
erals to assure high-nutrient density at a low 
cost is another. Assuring genetic biodiversity by 
promoting traditional and local plants takes 
advantage of  local smallholder farming, still 
producing the bulk of  the global food supply. 
A continuing focus on freshwater management 
is also critical for the future of  agricultural 
production.

These and other options would benefit 
from sustained informed debate on sustainable 
diets in the context of  economics, society and 
the environment. We need more comprehen-
sive discussion on engaging with the global 
food system actors and the many segments of  
the food industry.

Declaration of Interest

AD has received grants, honoraria and consult-
ing fees from numerous food, beverage and in-
gredient companies and from other commercial 
and non-profit entities with an interest in diet 
quality and nutrient density of  foods. The Uni-
versity of  Washington receives research funding 
from public and private sectors.

References

Auestad, N. and Fulgoni, V.L. (2015) What current literature tells us about sustainable diets: Emerging 
research linking dietary patterns, environmental sustainability, and economics. Advances in Nutrition 
6(1), 19–36.

Darmon, N. and Drewnowski, A. (2015) Contribution of food prices and diet cost to socioeconomic disparities 
in diet quality and health: a systematic review and analysis. Nutrition Reviews 73(10), 643–660.

Drewnowski, A. (2005) Concept of a nutritious food: toward a nutrient density score. American Journal of 
Clinical Nutrition 82(4), 721–732.

Drewnowski, A. (2010a) The cost of US foods as related to their nutritive value. American Journal of Clinical  
Nutrition 92(5), 1181–1188.

Drewnowski, A. (2010b) The Nutrient Rich Foods Index helps to identify healthy, affordable foods. American  
Journal of Clinical Nutrition 91(4), 1095S–1101S.

Drewnowski, A. and Fulgoni, V. (2008) Nutrient profiling of foods: creating a nutrient-rich food index. Nutrition 
Reviews 66(1), 23–39.

© CAB International 2019. For the personal use of Sandro Dernini.



 Costs and Benefits of Sustainable Diets 177

Drewnowski, A., Rehm, C.D., Martin, A., Verger, E.O., Voinnesson, M. and Imbert, P. (2015) Energy and 
nutrient density of foods in relation to their carbon footprint. American Journal of Clinical Nutrition 
101(1), 184–191.

Drewnowski, A., Aggarwal, A., Cook, A., Stewart, O. and Moudon, A. (2016) Geographic disparities in 
Healthy Eating Index scores (HEI-2005 and 2010) by residential property values: Findings from Seat-
tle Obesity Study (SOS). Preventative Medicine 83, 46–55.

FAO (2010) Food and Agriculture Organization of the United Nations. International Scientific Symposium 
Biodiversity and Sustainable Diets United Against Hunger, Rome. Available at http://www.fao.org/ag/
humannutrition/28506-0efe4aed57af34e2dbb8dc578d465df8b.pdf.2010 (accessed 1 July 2018).

FAO (2017) Nutrition and food systems: A report by the High Level Panel of Experts on Food Security and 
Nutrition (2017). Available at http://www.fao.org/fileadmin/user_upload/hlpe/hlpe_documents/HLPE_
Reports/HLPE-Report-12_EN.pdf (accessed 1 July 2018).

International Food Policy Research Institute (2017) Global nutrition report. Available at https://www.
globalnutritionreport.org/the-report/ (accessed 1 July 2018).

Jones, N.R.V., Conklin, A.I., Suhrcke, M. and Monsivais, P. (2014) The growing price gap between more and 
less healthy foods: Analysis of a novel longitudinal UK dataset. PLoS One 9(10), e109343.

Macdiarmid, J.I. (2013) Is a healthy diet an environmentally sustainable diet? Proceedings of the Nutrition 
Society 72(1), 13–20.

Macdiarmid, J.I., Kyle, J., Horgan, G.W., Loe, J., Fyfe, C., et al. (2012) Sustainable diets for the future: Can 
we contribute to reducing greenhouse gas emissions by eating a healthy diet? American Journal of 
Clinical Nutrition 96(3), 632–639.

Maillot, M., Darmon, N. and Drewnowski, A. (2010) Are the lowest-cost healthful food plans culturally and 
socially acceptable? Public Health Nutrition 13(8), 1178–1185.

Masset, G., Soler, L.G., Vieux, F. and Darmon, N. (2014a) Identifying sustainable foods: the relationship 
between environmental impact, nutritional quality, and prices of foods representative of the French 
diet. Journal of the Academy of Nutrition and Dietetics 114(6), 862–869.

Masset, G., Vieux, F., Verger, E.O., Soler, L.G., Touazi, D. and Darmon, N. (2014b) Reducing energy intake 
and energy density for a sustainable diet: a study based on self-selected diets in French adults. Amer-
ican Journal of Clinical Nutrition 99(6), 1460–1469.

Mendoza, A., Perez, A.E., Aggarwal, A. and Drewnowski, A. (2017) Energy density of foods and diets in 
Mexico and their monetary cost by socioeconomic strata: analyses of ENSANUT data 2012. Journal 
of Epidemiology and Community Health 71(7), 713–721.

National Cancer Institute (2017) Comparing the HEI-2015, HEI-2010 and HEI-2005. Available at https://epi.
grants.cancer.gov/hei/comparing.html (accessed 1 July 2018).

PAHO (2016) Pan American Health Organization Nutrient Profile model. Available at http://iris.paho.org/
xmlui/handle/123456789/18621 (accessed 1 July 2018).

Perignon, M., Masset, G., Ferrari, G., Barré, T., Vieux, F., et al. (2016) How low can dietary greenhouse gas 
emissions be reduced without impairing nutritional adequacy, affordability and acceptability of the 
diet? A modelling study to guide sustainable food choices. Public Health Nutrition 19(14), 2662–2674.

Perignon, M., Vieux, F., Soler, L. G., Masset, G. and Darmon, N. (2017) Improving diet sustainability through 
evolution of food choices: review of epidemiological studies on the environmental impact of diets.  
Nutrition Reviews 75(1), 2–17.

Ruby, M.B., Alvarenga, M.S., Rozin, P., Kirby, T.A., Richer, E. and Rutsztein, G. (2016) Attitudes toward beef 
and vegetarians in Argentina, Brazil, France, and the USA. Appetite 96, 546–554.

The Giessen Declaration (2005) Public Health Nutrition 8(6A), 783–786.
Tilman, D. and Clark, M. (2014) Global diets link environmental sustainability and human health. Nature 

515(7528), 518–522.
USDA (2015) Scientific Report of the 2015 Dietary Guidelines Advisory Committee. Available at https://health.

gov/dietaryguidelines/2015-scientific-report/PDFs/Scientific-Report-of-the-2015-Dietary-Guidelines- 
Advisory-Committee.pdf (accessed 1 July 2018).

Vieux, F., Darmon, N., Touazi, D. and Soler, L.G. (2012) Greenhouse gas emissions of self-selected individ-
ual diets in France: Changing the diet structure or consuming less? Ecological Economics 75, 91–101.

WHO (2015) World Health Organization Regional Office for Europe Nutrient Profile Model. Available at http://
www.euro.who.int/en/health-topics/disease-prevention/nutrition/publications/2015/who-regional- office-
for-europe-nutrient-profile-model-2015 (accessed 1 July 2018).

Wilson, N., Nghiem, N., Ni Mhurchu, C., Eyeles, H., Baker, M.G. and Blakely, T. (2013) Foods and dietary 
patterns that are healthy, low-cost, and environmentally sustainable: A case study of optimization 
modeling for New Zealand. PLoS ONE 8(3), e59648. DOI: 10.1371/journal.pone.0059648

© CAB International 2019. For the personal use of Sandro Dernini.

http://www.fao.org/ag/humannutrition/28506-0efe4aed57af34e2dbb8dc578d465df8b.pdf
http://www.fao.org/ag/humannutrition/28506-0efe4aed57af34e2dbb8dc578d465df8b.pdf
http://www.fao.org/fileadmin/user_upload/hlpe/hlpe_documents/HLPE_Reports/HLPE-Report-12_EN.pdf
http://www.fao.org/fileadmin/user_upload/hlpe/hlpe_documents/HLPE_Reports/HLPE-Report-12_EN.pdf
https://www.globalnutritionreport.org/the-report/
https://www.globalnutritionreport.org/the-report/
https://epi.grants.cancer.gov/hei/comparing.html
https://epi.grants.cancer.gov/hei/comparing.html
http://iris.paho.org/xmlui/handle/123456789/18621
http://iris.paho.org/xmlui/handle/123456789/18621
https://health.gov/dietaryguidelines/2015-scientific-report/PDFs/Scientific-Report-of-the-2015-Dietary-Guidelines-Advisory-Committee.pdf
https://health.gov/dietaryguidelines/2015-scientific-report/PDFs/Scientific-Report-of-the-2015-Dietary-Guidelines-Advisory-Committee.pdf
https://health.gov/dietaryguidelines/2015-scientific-report/PDFs/Scientific-Report-of-the-2015-Dietary-Guidelines-Advisory-Committee.pdf
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/publications/2015/who-regional-office-for-europe-nutrient-profile-model-2015
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/publications/2015/who-regional-office-for-europe-nutrient-profile-model-2015
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/publications/2015/who-regional-office-for-europe-nutrient-profile-model-2015


© CAB International 2019. Sustainable Diets: Linking Nutrition and Food Systems  
178 (eds B. Burlingame and S. Dernini)

Abstract
Food production and consumption has a failing performance in terms of  food security, nutrition and health, but 
also equality, environmental protection and climate change mitigation, posing a serious sustainability challenge as 
the planet’s population grows while consuming beyond planetary boundaries, compromising future generations’ 
well-being. Responses to the wicked problem posed by securing humanity’s food are more likely to succeed if  built 
on two pillars, as championed by the One Planet Sustainable Food Systems (SFS) Programme. The first pillar refers to 
the need to adopt a food-systems approach, which enables identifying and addressing more holistic solutions. The 
second pillar proposes that multi-stakeholder, inclusive approaches are more likely to succeed, especially if  they 
fulfil conditions for collective action, if  they overcome polarization by embracing the inherent conflict in a locked-in 
system, and if  they adopt a mindset that focuses on innovation. The SFS Programme has been built on both pillars, 
adopting five focus themes and organizing its work across four areas. Through its governance structure, the pro-
gramme has launched a series of  core initiatives that are participated in by coalitions of  organizations from diverse 
sectors, and they were developed building on pre-existing projects, expertise and resources in order to leverage 
synergies and avoid effort duplication. They address key problems related to SFS and link several elements from 
production to consumption. The core initiatives are inclusive, enabling faster learning through constant commu-
nication and overall coordination, becoming mutually reinforcing activities to accelerate the shift to SFS, in 
support of  the implementation of  the Agenda 2030.

18 The One Planet Sustainable Food  
Systems (SFS) Programme as a Multi-

stakeholder Platform for a Systemic Approach

Michael Mulet Solon, Patrick Mink, Sandro Dernini, Marina  
Bortoletti and James Lomax

Introduction

With over 800 million people suffering hunger, 
1.9 billion overweight, of  which 600 million are 
obese, 30% of  food going to waste, and 71% of  
deforestation caused by commercial agriculture 
(FAO, 2016a), current global food production and 
consumption has a non-satisfactory performance 
in terms of  food security, nutrition and health, but 
also equality, environmental protection and climate 
change mitigation. The approach that has domi-
nated in the past focused primarily on solving food 
insecurity through interventions based on agri-
cultural productivity (e.g. the Green Revolution). 

While this strategy made some progress, the goal 
was far from achieved and, furthermore, it en-
tailed serious negative outcomes on the natural 
resource base and on social welfare, becoming re-
sponsible for undermining food security itself.

Responses to this ‘wicked’ challenge are 
more likely to succeed if  they are built on two pil-
lars. The first pillar refers to the critical need to 
adopt a food-systems perspective. The second pil-
lar proposes that action by multi- stakeholder 
networks, in comparison to practitioners in indi-
vidual hierarchically organized institutions, also 
offer advantages for resolving a wicked problem 
such as our unsustainable food systems.
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After outlining the rationale behind these 
two pillars, this chapter introduces the Sustaina-
ble Food Systems (SFS) Programme of  the United 
Nation’s 10-Year Framework of  Programmes 
on Sustainable Consumption and Production 
Patterns, established in 2015 with the goal of  
accelerating the shift towards more sustainable 
food systems. The One Planet SFS Programme 
vision is that ‘All food systems are sustainable, 
delivering food security and nutrition for present 
and future generations’ (SFSP, 2016). It depicts 
how the SFS Programme’s wireframe is rooted in 
the two mentioned pillars.

The chapter continues with an exposition 
of  the programme’s key features, governance set 
up, work areas and the organization of  its activi-
ties, and then presents two examples of  its core 
initiatives: the first intervening at the normative 
level, developing voluntary guidelines for assess-
ing the sustainability of  diets at country level to 
enable policy makers; the second addressing 
governance frameworks, developing an analyti-
cal framework that aims to inform and institu-
tionalize a food-systems approach in food policy 
planning at any scale.

Challenges

Today, the main challenge for the food and agri-
culture sector is to simultaneously provide enough 
food – both in quantity and quality – to meet 
everyone’s nutritional needs, while conserving 
the natural resources to produce food for present 
and future generations.

Despite the fact that the world is producing 
enough food to feed its entire population, in 
2016 almost 815 million people are undernour-
ished, up from 777 million in 2015; 155 million 
under-5 year olds are estimated to be stunted 
(FAO et al., 2017); and about two billion are mal-
nourished, lacking the essential micronutrients 
they need to lead healthy lives (IFPRI, 2016). At 
the same time, the number of  overweight people 
has reached more than 1.9 billion adults globally – 
representing about 30% of  the total adult pop-
ulation, of  which 600 million are obese (FAO 
et al., 2017). Around 30% of  the food produced 
worldwide – about 1.3 billion tons – is lost or 
wasted every year (FAO, 2011). In addition, food 
market dynamics can generate issues such as 
price volatility, capable of  causing major impacts 

on well-being like the 110 million people driven 
into poverty in the 2008 food price crisis (FAO, 
2009).

Current pressures on the planet’s natural 
resources will further increase with population 
and economic growth, unless consumption and 
production patterns become more efficient and 
less polluting and are brought to operate within 
planetary boundaries. In many parts of  the world, 
water resources are under increasing stress, and 
irrigated agriculture is by far the largest water 
user globally, accounting for 70% of  water with-
drawals globally (HLPE, 2015). Global food sys-
tems are extremely vulnerable to climate change 
and biodiversity loss, but still they are responsi-
ble for between a quarter and a third of  global 
greenhouse gas emissions (Vermeulen et al., 
2011), 73% of  deforestation in tropical and sub- 
tropical regions (FAO, 2016a), and about 90% of  
wild capture fisheries are overfished or depleted 
(FAO, 2016b).

Why we Need a Food  
Systems-based Approach

The complexity of  these challenges demands an 
approach that looks at the food system as a 
whole, as championed by the One Planet SFS Pro-
gramme. In this section we lay out the rationale 
for shifting to such a food-systems framework on 
the premise that there has been a propensity by 
the scientific and policy making communities 
to address food-related challenges in isolation 
as well as a tendency to overlook the power rela-
tions that play a major role in casting food systems 
(IPES Food, 2015).

The concepts that in past decades have 
dominated the debate revolved, mainly, around 
solving the food insecurity challenge with pro-
duction-level approaches. The Green Revolution 
is the iconic intervention of  this supply-side focus. 
However, even though laudable progress was 
achieved on food production, food insecurity 
persisted with hundreds of  millions afflicted by 
hunger, malnutrition and overweight/obesity. 
These shortcomings caused a shift in the terms 
of  the debate, which evolved to incorporate the 
social dimension notions of  availability, access 
and utilization of  food. Debate was further shaped 
by an increasing awareness of  the impact on the 
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environment (UNEP, 2016). With the incorpora-
tion of  these dimensions, a growing consensus 
affirmed that not only did the supply-side ap-
proach not accomplish its goal of  feeding the 
world, but that it simultaneously brought along 
serious negative impacts to the social and envi-
ronmental dimensions, which became responsi-
ble, in turn, for undermining food security itself 
(Ericksen, 2008).

This two-way feedback loop between: (i) the 
natural and social resource bases; (ii) the food- 
systems activities that rely on the former; and 
(iii) the outcomes (impacts) of  these activities on 
the natural and social dimensions is the notion 
that sits at the core of  the food-systems concept. 
In this sense, a food system ‘gathers all the ele-
ments (environment, people, inputs, processes, 
infrastructures, institutions, etc.) and activities 
that relate to the production, processing, distri-
bution, preparation and consumption of  food 
and the outputs of  these activities, including 
socioeconomic and environmental outcomes’ 
(HLPE, 2014). A SFS is a food system that ensures 
food security and nutrition for all in such a way 

that the economic, social and environmental 
bases to generate food security and nutrition of  
future generations are not compromised (HLPE, 
2014). In other words, the complex set of  food 
chain activities has a complex set of  implications 
for social and environmental welfare, while the 
latter also influence food chain activities, with 
interactions that can be multi-scale (e.g. in time) 
and/or multi-level (e.g. in terms of  jurisdictional 
level) (Ericksen, 2008). Figure 18.1 attempts to 
illustrate this complex set of  interdependencies 
that characterize food systems (UNEP, 2016; 
CNS-FAO, 2016).

Rooted in systems theory, which appeared 
in the 1950s with the aim of  reducing the 
growing isolation caused by specialization of  
disciplines (Jordan, 1998), a new holistic ana-
lytical framework was crafted, which has several 
advantages over the more compartmental-
ized frameworks that have persisted in the past: 
(i) it provides a lens with which to look at food- 
systems issues as ‘component parts’ of  broader 
systemic problems (e.g. addressing food waste reg-
ulation to influence food security and nutrition); 
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(ii) it offers a lens to deal with food system’s com-
plexity; (iii) it provides a lens that incorporates a 
range of  perspectives, disciplines or functions of  
logic; (iv) the multi-scale and multi-level treat-
ment that a systemic approach to food- systems 
analysis requires facilitates a more adequate 
evaluation of  trade-offs; (v) it provides a lens 
with which to identify synergies and leverage 
points for implementing context-specific solu-
tions (UNEP, 2016; Ericksen, 2008). In other 
words, a systems perspective allows reconsider-
ing the causes of  a system’s flaws, such as the 
lock-ins that afflict food systems (IPES FOOD, 
2016).

The mentioned advantages are essential to 
counter persisting views that use a narrowing 
lens in the framing of  the food security challenge. 
Issues like climate change or inequality are still 
being treated as phenomena that exist alongside 
the priority goal of  food security, as if  they were 
not all inherently connected (IPES FOOD, 2015). 
This narrow view eclipses the fact that ‘the only 
food system to be secure is that which is sustain-
able, and the route to food security is by address-
ing sustainability’ (Lang and Barling, 2012). In 
this regard, the international community has 
recently taken an important step to widen its 
lens and frame the interconnectedness of  global 
challenges. Agenda 2030 on Sustainable Devel-
opment and its list of  17 interrelated Sustaina-
ble Development Goals (SDGs) advocate the need 
for an integrated approach, encouraging inter- 
ministerial and multi-stakeholder collaboration 
to address the planet’s sustainability challenges. 
The food-systems approach is a perfect example 
of  how the SDGs can be tackled in a holistic way, 
since food systems cut across the majority of  
SDGs (in particular SDGs 2 and 12) but also goals 
related to poverty eradication, health, economic 
development, biodiversity and ecosystems, cli-
mate change, and so on.

The Need for a Multi-stakeholder 
Approach for Collective Impact 

to Transform Food Systems

Multi-stakeholder networks like the SFS Pro-
gramme offer advantages over traditional hier-
archic organizational approaches for addressing 
wicked problems by providing actors with a 

‘co-owned’ space that can enable a shift in pow-
er relationships in which every organization is 
not only accountable for its own performance 
but for the whole system’s ‘health’. The new en-
vironment acts as a space of  experimentation for 
innovation where new rules are developed based 
on the specific needs for tackling the wicked 
problem. In other words, the locked-in system of  
entrenched power starts a process of  disentan-
glement through the multi-stakeholder network 
(Waddell et al., 2013).

Similarly, collective impact theory, popular-
ized by Kramer and Kania in 2011, is also a 
proposition for tackling wicked problems. Their 
theory criticizes the generalized problem-solving 
approach based on individual organizations craft-
ing predetermined solutions. They argue that 
collaborative approaches are better equipped to 
achieve collective impact through emergent 
solutions if  five conditions are met: (i) a common 
agenda; (ii) shared measurement; (iii) mutually 
reinforcing activities; (iv) continuous communi-
cation; and (v) backbone support organization. 
Fulfilling these five conditions, a network of  stake-
holders can lead to progressive alignment of  per-
spectives, continuous learning feedback loops, 
and a mechanism for early adoption of  changes 
(Kania and Kramer, 2013). As will be described 
in the next sub-section, the SFS Programme ful-
fils these five conditions.

However, as sustained by critics of  collective 
impact theory, this is not a silver bullet. Never-
theless, criticisms such as the statement that 
collective impact-type initiatives tend to ‘remain 
silent in regard to policy advocacy’ are possible 
to transcend (Hoey et al., 2017). In the SFS Pro-
gramme experience this was proven by the is-
suing of  the Pretoria Resolution, an outcome of  
the 1st Global Conference of  the SFS Programme 
that contained policy recommendations and 
calls to action (SFSP, 2017). Another criticism to 
multi-stakeholder approaches, which the SFS 
Programme strives to overcome, states that the 
inherent diversity of  positions held by the different 
actors renders a network incapable of  dealing 
explicitly with power dynamics and status quo, 
which prevents effective collaboration. Pereira 
and Drimmie (2016) suggest that a key response 
to this obstacle should be to embrace the con-
flict, and trust experimentation and emergence. 
Bringing people to the table in acknowledge-
ment of  existing untenable positions and power 

© CAB International 2019. For the personal use of Sandro Dernini.



182 M.M. Solon et al. 

differentials might be the best way to have a trans-
parent, decision-making process. Overcoming 
polarization and promoting inclusiveness are par-
amount conditions to enhance multi-stakeholder 
collaboration for the transformation of  food sys-
tems, as discussed by the Swiss National FAO 
Committee (CNS-FAO, 2016).

The One Planet Sustainable Food  
Systems Programme’s Multi- 

Stakeholder Approach to Promote 
Food Systems Thinking

The SFS Programme was purposefully established 
as a collaborative multi-stakeholder partnership 
that promotes a systemic approach to accelerate 
the shift towards more sustainable food systems. 
Both aspects can increase the likeliness of  success 
in tackling the wicked problem of  unsustainable 
food systems.

Stakeholders from different sectors and at 
multiple levels – national, regional and global – 
from around the globe, across society and 
through out food systems are actively involved 
in a governance structure, which comprises 
three tiers:

• the co-leads, who provide secretarial func-
tions as well as overall guidance and 
 coordination;

• a multi-stakeholder advisory committee 
(MAC), providing guidance and advice to 
the co-leads;

• partners, which are part of  the active ‘com-
munity of  practice’, bringing in their own 
activities or connecting with other members 
to build new synergies and collaborations.

The 4 co-leads and the 23-member MAC actively 
participate in the elaboration, implementation 
and monitoring of  the SFS Programme’s work 
plan, recommend and promote actions, proac-
tively engage stakeholders, suggest and evaluate 
new or existing activities, seek and foster syner-
gies, deliver (technical) advice, and fundraise for 
the programme, acting as a sort of  ‘backbone 
support structure’, taking the terminology from 
the collective impact theory. Concretely, the MAC 
convenes at least three times per year – with a 
minimum one annual face-to-face meeting. The 
co-leads prepare for these meetings and carry 

out follow-up work through monthly coordination 
calls. In addition, the MAC has recently set up 
four task forces to promote the implementation 
of  the SFS Programme work plan with regard to 
its four work areas.

These four broad work areas through which 
the One Planet SFS Programme aims to achieve its 
goal are:

• Work area 1: Raising awareness on the need 
to adapt sustainable consumption and pro-
duction patterns in food systems.

• Work area 2: Building enabling environ-
ments for SFS.

• Work area 3: Increasing the access to and 
fostering the application of  actionable knowl-
edge, information and tools to mainstream 
sustainable consumption and production 
(SCP) in food systems.

• Work area 4: Strengthening collaboration 
among food system stakeholders to increase 
the sector’s SCP performance.

Cutting across these work areas as illustrated in 
Fig. 18.2, the SFS Programme’s MAC identified 
five ‘focus themes’ that allow member organiza-
tions to coalesce around for activity coordina-
tion. Taken together, these focus themes cover all 
aspects of  the food-system concept. The focus 
themes of  the SFS Programme are as follows:

• sustainable diets;

• sustainability along all food value chains;

• reduction of  food losses and waste;

• local, national, regional multi-stakeholder 
platforms; and

• resilient, inclusive, diverse food production 
systems.

The programme set out to create so-called ‘core in-
itiatives’ as the principal projects of  the network – 
interventions that are developed and implemented 
jointly by a group of  two or more programme 
members and which report to the programme’s 
MAC and co-leads. Core initiatives are diverse in 
nature, and typically work across different levels 
and scales. They address core problems related 
to sustainable food systems and link several ele-
ments of  food systems from production to con-
sumption, with strategies in line with the SFS 
Programme’s work areas. They build on exist-
ing projects, resources and expertise of  organi-
zations that decided to open up to each other 
to foster new synergies, and develop and/or 
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disseminate innovative solutions. In this sense, 
core initiatives are projects that have become 
wider ‘coalitions’ of  partners, enabling a ‘widening 
of  their lens’ and of  participants’ ‘accountability’. 
Initiatives have become more inclusive, enabling 
faster learning through constant communication 
and overall coordination, becoming ‘mutually re-
inforcing activities’. The ‘shared measurement’ 
that occurs through an agreed upon indicator 
framework is the fifth and last collective impact 
theory condition met by the SFS Programme.

As of  November 2017, eight core initiatives 
were under implementation, classified under the 
five focus themes of  the programme:

• Sustainable diets:
 1. Sustainable diets in the context of  SFS.
 2. Sustainable and healthy gastronomy as 
a key driver for SFS.

• Sustainability along all food value chains:
 3. Sustainability along all value chains: 
identifying and promoting local initiatives 
linking small-scale producers and consumers.
 4. Complementing existing value chain 
sustainability assessments: Measuring, com-
municating and valuing biodiversity in food 
systems.

• Reduction of  food losses and waste:
 5. Delivering SDG Target 12.3 on Food 
Loss and Waste Reduction.

• Local, national, regional multi-stakeholder 
platforms:
 6. Setting the Table for our Children – 
 exploring the path to more SFS through 
multi-stakeholder action.

• Resilient, inclusive, diverse food production 
systems:
 7. Sustainable food systems – what is in it 
for farmers?
 8. The Organic Food System Programme: 
Organic food systems as models and living 
laboratories for transformation processes 
towards SFS.

Two core initiatives are presented in more detail 
in Box 18.1.

Conclusion

The world faces an array of  complex and inter-
connected economic, social and environmental 
challenges linked to food and food security, and 
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Fig. 18.2. Core initiatives as building blocks for a systems approach.
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which pose a threat to future generations. The 
complexity of  these challenges demands an ap-
proach that looks at the food system as a whole, 
as championed by the One Planet SFS Programme. 
The food-system concept allows dealing with com-
plexity, across multiple levels and scales, displaying 
the interconnectedness between the components 

of  food systems, as required by the Agenda 2030 
SDGs.

Multi-stakeholder partnerships, such as the 
SFS Programme, establish a new environment 
with new rules of  the game that can address the 
power dynamics in a locked-in system. The SFS 
Programme fulfils the five conditions defined in 

Box 18.1. Core Initiative examples.

1. Sustainable diets in the context of sustainable food systems – a core initiative of the One Planet 
SFS Programme (Co-led by FAO, UN Environment, with the collaboration of UN Standing 
Committee on Nutrition, Hebrew University, CIHEAM, ENEA, WWF)
The objective of this core initiative is to strengthen the sustainability of current dietary patterns contributing 
to a broader sustainable food demand to drive more sustainable food systems (SFS), linking food con-
sumption to food production. It will advance the existing knowledge-sharing tools and mechanisms for 
improving the sustainability of current dietary patterns and in this way to contribute to the shift towards 
more SFS. The core initiative will facilitate the sharing of such knowledge by taking into account the multi- 
dimensional nature of food systems and diets and will promote multi- and trans-disciplinary research and 
multi-stakeholder engagement. It will serve to make progress to better understand the relations  between 
sustainable diets and SFS, in both developed and developing countries. It will take into account the four 
dimensions of sustainable diets: health and nutrition, environment including biodiversity, economy and 
socio-cultural factors. By taking into consideration the multi-dimensional nature of diets and food systems, 
the project will rely on multi- and trans-disciplinary approach within a multi-stakeholder environment. The 
core initiative will take into account current knowledge collection and will be developed on a solid scientific 
and policy knowledge base, with particular regards to the rural-urban interface, smallholders, indigenous 
people, gender and social inclusion issues. Its purpose is to promote effective and reliable scientific com-
munication, in order to advance the existing knowledge-sharing tools and mechanisms for improving the 
sustainability of current diets while improving SFS. The core initiative will confront different perspectives and 
methodologies to assess the sustainability of diets in both developed and developing countries and will 
provide relevant case studies. Main trends and drivers will be identified and highlighted. It will allow the 
dissemination and promotion of results through a wide range of seminars, workshops and conferences. 
It will build capacity and increase awareness on the impact of sustainable diets in the context of the 
implementation of the UN international agenda of the Decade of Action on Nutrition by developing effective 
communication and advocacy activities.
2. The One Planet SFS Programme Core Initiative ‘Setting the Table for Our Children’ – a core 
initiative of the One Planet SFS Programme (Biovision, Hivos and UN Environment)
The core initiative ‘Setting the Table for Our Children’ promotes a food-system approach and engages 
stakeholders to improve policy and governance of food systems. Together they aim to develop more 
integrated strategies, transformative roadmaps, as well as enabling conditions towards more SFS at 
local and national levels, also enhancing the coordination between those two levels.

As collaboration across the food system is rare with silo thinking predominant within the public sector 
and stakeholders, the initiative is currently developing a coherent and universally applicable analytical 
framework for SFS that will inform and institutionalize a food-systems approach in food policy planning 
at any scale. The framework will recommend on key policy levers, methodologies, tools and collabora-
tive activities across the food system that should be taken by public and private actors determined by 
the countries themselves.

The coalition is currently present in Kenya, Uganda, Zambia, Senegal, Indonesia and Bolivia. As an 
example, in Zambia, national government officers have been receiving training on T21-integrated pol-
icy planning and monitoring tool for sustainable food systems. In Chongwe District, Lusaka Province, 
the initiative has been supporting a multi-stakeholder platform, called the Food Change Lab, which 
convenes varied actors (citizens, farmers, journalists, entrepreneurs, civil society and civil servants) to 
collectively re-assess Zambia’s food system and develop policy recommendations towards sustaina-
ble food systems.

© CAB International 2019. For the personal use of Sandro Dernini.



 The One Planet Sustainable Food Systems (SFS) Programme 185

collective impact theory to enable the emer-
gence of  solutions to a wicked problem. The 
programme’s members have all reached con-
sensus on the definition of  the problem and on 
a common goal, work areas and focus themes 
(common agenda); common indicators have 
been put in place (shared measurement); a 
work plan consisting of  a portfolio of  jointly 
implemented ‘core initiatives’ has been developed 
(mutually reinforcing activities); a coordina-
tion body steers the programme (backbone 
support organization), requiring regular struc-
tured communication and knowledge sharing 
(continuous communication). But the SFS Pro-
gramme acknowledges that fulfilling these five 
conditions may be ‘necessary but not sufficient’ 

to achieve impact. Multi- stakeholder approaches 
have inherent issues linked to power. Never-
theless, embracing conflict and adopting a mind-
set that focuses on innovation and inclusiveness 
is seemingly the best formula to enable trans-
parent decision-making to disentangle the locked- 
in food system.

Therefore, the SFS Programme is a means 
to ‘overcome polarization’ and ‘foster inclusive-
ness’. The SFS Programme’s governance structure 
and its core initiatives are key tools to advance 
the coalescing of  multi-stakeholders around a 
common agenda in order to achieve progress in 
the mandate of  the SFS Programme, accelerat-
ing the shift to SFS, in support of  the implemen-
tation of  the Agenda 2030.
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Abstract
The Mediterranean diet (MD), despite the fact that it is acknowledged as one of  the healthiest diets in the world, 
is paradoxically becoming less the diet of  choice in most Mediterranean countries. This process of  erosion of  the 
MD is alarming as it has undesirable impacts not only on health, but also on social, cultural, economic and envi-
ronmental domains in the Mediterranean area. The Med Diet 4.0 has been developed as a multidimensional 
framework to revitalize the MD. It characterizes the MD as a sustainable diet model, through four interdependent 
sustainable benefits, with country-specific variations: (i) well-documented nutrition and health advantages, pre-
venting chronic and degenerative diseases and reducing public health costs; (ii) low environmental impacts and 
richness in biodiversity, reducing pressure on natural resources and climate change; (iii) positive local economic 
returns, reducing rural poverty; and (iv) high social and cultural food values, increasing appreciation, mutual 
respect and social inclusion. All these elements interact and feed into each other synergistically, contributing 
to holistic well-being of  individuals and communities. The Med Diet 4.0 has the broader scope to catalyze a 
renewed multi-stakeholder interest in the MD as a sustainable driver connecting food consumption to production 
towards more Mediterranean sustainable food systems. It will allow a new awareness among Mediterranean 
people of  the multiple sustainable values and benefits of  the MD, thereby facilitating its revitalization. The Med 
Diet 4.0 reshapes a contemporary knowledge of  the MD and its appreciation in terms of  a more holistic vision of  
sustainability linked to nutritional well-being and food security. The complexity of  interdependent challenges, 
within the radical transformation of  the contemporary Mediterranean and global scenario, requires new forms 
of  transdisciplinary and intercultural dialogues, strategies and research, at different levels, for the revitalization 
of  the MD. Within such complexity, the Med Diet 4.0 provides a synthesis to better understand and enhance the 
MD as a sustainable diet model in the context of  the improvement of  the sustainability of  Mediterranean food 
systems, reconnecting diets, food consumption, food production, food security and sustainability in the Mediter-
ranean region. It provides useful insights to tackle the challenging policy issue of  balancing human and planetary 
health, within an interconnected, globalized food system.

19 The Med Diet 4.0 Framework:  
a Multidimensional Driver for Revitalizing 

the Mediterranean Diet as a  
Sustainable Diet Model

Sandro Dernini, Denis Lairon, Elliot M. Berry, Gianluca Brunori, Roberto 
Capone, Lorenzo M. Donini, Massimo Iannetta, Dalia Mattioni, Suzanne  

Piscopo, Lluis Serra-Majem, Andrea Sonnino and Milena Stefanova

Introduction

Interest in sustainable diets has increased mark-
edly during the last decade as an emerging pub-
lic health nutrition challenge, as well as a critical 

issue for sustainable food systems, within the in-
ternational debate on sustainability, food security 
and nutrition (Berry et al., 2015; HLPE, 2017). 
This debate has also emerged in the Mediterra-
nean region, where food and nutrition security is 
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still one of  the utmost concerns (FAO/CIHEAM, 
2017; CIHEAM/FAO, 2015). In this global multi- 
faceted discussion, the Mediterranean diet (MD) 
has recently been investigated as a model of  sus-
tainable diet (FAO/CIHEAM, 2012; FAO, 2015). 
The MD concept has undergone a progressive 
evolution over the past 50 years, from that of  a 
healthy dietary pattern to the model of  a sus-
tainable diet (Gussow, 1995; Burlingame and 
Dernini, 2011; Dernini and Berry, 2015; Dernini 
et al., 2017).

Food insecurity and nutrition are still prob-
lems in many Mediterranean countries, espe-
cially southern and eastern ones, while obesity 
and overweight are also becoming a challenge 
in the entire Mediterranean region in response 
to unsustainable dietary shifts (CIHEAM/FAO, 
2015). Traditional ways of  consuming and pro-
ducing food have changed considerably, mainly 
due to economic, social, cultural, demographic 
and technological trends, increasing urbaniza-
tion and globalization and shifting lifestyles. As 
a result, the Mediterranean region is passing 
through a ‘nutritional transition’ in which prob-
lems of  under-nutrition coexist with overweight, 
obesity and food-related chronic diseases (Be-
lahsen, 2014). The increasing erosion of  the 
MD heritage is alarming because it has undesir-
able impacts not only on health, but also on 
other social, cultural, economic and environmen-
tal dimensions related to food in the Mediterra-
nean. ‘Food’ is a source of  identity for the Medi-
terranean people, a time-place for dialogue and 
exchange, most important for its individual cul-
tural, social and economic values in each country 
of  the Mediterranean region (CIHEAM/FAO, 
2015). The MD, understood as a lifestyle in con-
tinual evolution through time, is a complex 
system of  shared knowledge related to food and 
people, as a result of  this particular environmen-
tally and historically diverse geographic region. 
The dietary patterns embraced by the Mediter-
ranean people over the centuries (Berry et al., 
2011), expressed within the MD notion, are the 
result of  a number of  factors: food production 
availability, seasonality, the use of  small-scale 
technologies, the wide variety of  local cultivars 
grown, the freshness of  the food consumed, their 
homemade preparation, the conviviality of  meals, 
and a physically active lifestyle (Serra-Majem 
and Medina, 2014).

The Development Process  
of the Med Diet 4.0 Framework

Following a long standing participative process 
on a MD redefinition, started in the early 2000s in 
Calabria, Barcelona, Athens and Rome (Dernini 
et al., 2012), in the 2009 3rd CIISCAM Inter-
national Conference on ‘The Mediterranean diet 
today: a model of  sustainable diet’ was held in 
Parma (Italy), with the dual purpose of  reaching 
a consensus on a new updated pyramid of  the 
MD as well as to present the MD as a sustainable 
diet model, with country-specific and culturally 
appropriate versions. The traditional MD pyramid 
(Willet et al., 1995) was revised to incorporate 
positive lifestyle changes, with serving sizes based 
on frugality, local habits, conviviality, culinary 
activities and physical activity. It also included 
new characteristic sustainability elements, such 
as biodiversity, seasonality, traditional, local and 
eco-friendly food products. This revised MD pyr-
amid, as ‘a lifestyle model for today’, was further 
finalized at the 8th Mediterranean Diet Interna-
tional Conference, organized in 2010 in Barcelona 
(Bach-Faig et al., 2011).

As follow up at the 2010 FAO/Bioversity sym-
posium ‘Biodiversity and sustainable diets: United 
against hunger’, held in Rome at the Food and Ag-
riculture Organization (FAO), an entire session of  
the programme was devoted to the MD as an 
 example of  a sustainable diet (Burlingame and  
Dernini, 2012). Subsequently, since 2011, the MD 
was identified by FAO and CIHEAM-Bari as a joint 
case study for characterization and assessment of  
the sustainability of  food consumption patterns 
and diets in the Mediterranean region. Through 
a series of  international workshops, reports and 
scientific publications, a methodological multidi-
mensional approach started to be developed towards 
the assessment of  the sustainability of  the MD.

In 2015, at the Expo Milan international 
conference ‘Does the Mediterranean diet still 
exist?’, the International Foundation of  Mediterra-
nean Diet-IFMeD and the Forum on Mediter-
ranean Food Cultures, in collaboration with 
CIHEAM-Bari presented the Med Diet 4.0 as a 
multidimensional framework for the characteri-
zation of  the MD as a sustainable diet model. 
It highlighted four interdependent sustainable 
benefits of  the MD, with country-specific varia-
tions: (i) well-documented nutrition and health 
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advantages, preventing chronic and degenera-
tive diseases and reducing public health costs; 
(ii) low environmental impacts and richness in 
biodiversity, reducing pressure on natural re-
sources and climate change; (iii) positive local 
economic returns, reducing rural poverty; and 
(iv) high social and cultural food values, increasing 
appreciation, mutual respect and social inclu-
sion (Fig. 19.1).

These interdependent benefits operate at 
different levels, varying by country contexts. 
They all interact and feed into each other in a 
synergistic way, reversing current unsustainable 
dietary shifts and contributing to achieve a wider 
nutritional well-being, food security and sustain-
able food systems in the Mediterranean region 
(Fig. 19.2).

The Med Diet 4.0 highlights the concept that 
‘health is a state of  complete physical, mental and 
social well-being and not merely the absence of  
disease or infirmity’, as stated in the constitution 
of  the World Health Organization (WHO, 1948).

In 2015, a Med Diet 4.0 pyramid installa-
tion, as a travelling education and communica-
tion campaign project, was developed by IFMeD 
and the Forum on Mediterranean Food Cultures, 
with the support of  CIHEAM-Bari, to promote 
the multiple MD sustainable benefits towards its 
revitalization. Considering that young genera-
tions are the majority of  the populations in the 

Southern and Eastern Mediterranean countries, 
the model aimed to encourage young people to 
make more healthy food choices by rediscovering 
the MD as a contemporary active, diversified 
healthy and eco-friendly lifestyle, in balance with 
the well-being of  the individual, the community 
and the planet.

In 2016, at the 1st World Mediterranean 
Diet Conference on ‘Revitalizing the Mediterra-
nean diet: from a healthy dietary pattern to a 
healthy Mediterranean sustainable lifestyle’, or-
ganized by IFMeD with CIHEAM-Bari and Euro-
pean Federation of  Nutrition Societies, the 2016 
Call for Action for the Revitalization of  the Medi-
terranean Diet was endorsed by more than 35 
national and international scientific societies and 
institutions,1 stressing the need to revitalize the 
MD, by rethinking it as: (i) a significant part of  
Mediterranean food systems, from consumption 
to production, and no longer just a diet, but an 
expression of  the diversity of  Mediterranean food 
cultures and culinary systems; (ii) a pivotal ele-
ment for sustainable food systems in the countries 
of  the Mediterranean region within the 2030 
agenda for sustainable development; and (iii) a 
way of  living of  the Mediterranean people, a com-
plex web of  interdependent cultural aspects, from 
nutrition to the economy, involving law, history, 
politics and religion, while also being strongly 
linked to local territories and environments.
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Fig. 19.1. The Med Diet 4.0 multidimensional framework. Source: adapted from Dernini et al. (2017).
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The Mediterranean Diet as a  
Well-documented Healthy Diet

Many scientific papers have highlighted the 
nutritional quality and health benefits of  the MD 
to prevent chronic and degenerative diseases. 
Subjects who adhere closely to a MD pattern have 
been shown to fulfil requirements for most fibres, 
minerals and vitamins much better than persons 
on a typical Western diet (Castro-Quezada et al., 
2014). This supports the concept that this plant-
based dietary pattern is effective in improving 
nutritional status to promote health by integrating 

the positive metabolic inputs driven by the variety 
of  typical Mediterranean foods (Serra-Majem 
et al., 2009; Trichopoulou et al., 2009).

In the past decades, the number of  relevant 
prospective epidemiological studies, and clinical 
and community trials increased exponentially, 
raising the level and the quality of  the evidence 
on the health benefits of  the MD (Sofi et al., 2010). 
Surveys have consistently shown that adherence 
to a MD pattern is associated with a reduced 
body weight and lower prevalence of  overweight 
and obesity (Gotsis et al., 2015; Lairon, 2015). 
In this context, several surveys have shown that 

Major health and
nutrition benefits

Low environmental
impacts and rich in 

biodiversity

Positive local 
economic returns

High socio-cultural
food values

Nutritional well-being, food security
and food systems sustainability

Med diet
4.0

Country-specific interdependent
sustainable impacts

Reversing unsustainable dietary shifts

Fig. 19.2. The Med Diet 4.0 framework reversing dietary shifts.
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such adherence is associated with a lower inci-
dence of  the metabolic syndrome (Babio et al., 
2009; Kastorini et al., 2011; Kesse-Guyot , 
2013) and of  type 2 diabetes (Salas-Salvadó et al., 
2011). Since the pioneer Seven Countries Study, 
a traditional Mediterranean dietary pattern has 
been linked to a markedly reduced incidence of  
coronary heart disease mortality (Keys, 1970). 
An impressive series of  further surveys con-
firmed this key protective effect on cardiovascu-
lar risk and mortality (Buckland et al., 2008). 
The relevance of  these associations has also 
been confirmed by controlled intervention trials 
showing a significantly reduced risk of  cardio-
vascular risks and events in at-risk subjects who 
followed a Mediterranean-type diet (DeLorgeril 
et al., 1994; Estruch et al., 2013; Rosato et al., 
2017). The data from a series of  case-control 
studies have also indicated that a high intake of  
foods typical of  the traditional MD pattern were 
associated with a reduced risk for developing 
various types of  cancers (La Vecchia, 2009) and 
considered favourable for combatting the major 
non-communicable diseases due to a high level 
of  fibre and nutrient-rich plant foods and prod-
ucts (Serra-Majem et al., 2009). A protective 
effect of  a MD pattern has also been shown 
against cognitive decline in various contexts 
(Aridi et al., 2017). Altogether, these specific 
protective effects of  a MD pattern against major 
current pathologies result in a demonstrably 
reduced overall mortality (Trichopoulou et al., 
2009).

The Mediterranean Diet as a  
Sustainable Environmental Model 
for Redesigning the Supply Side 
of Mediterranean Food Systems

Investigating the environmental performances 
of  diets cannot be performed without reference to 
the corresponding food systems, which drive  
and are driven by them (Meybeck, 2015). The 
environmental benefits of  the MD are mainly 
recognized in relation to its plant-based dietary 
pattern. Indeed, shifting dietary patterns towards 
MD dietary patterns may result in environmen-
tally beneficial changes on the supply side of  
food systems, through reducing livestock pro-
duction and shifting land use and trade patterns 
(Aleksandrowicz, 2016; Tilman and Clark, 2014). 

On the other hand, food systems connected with 
the MD have additional environmental benefits 
beyond plant-based dietary patterns, which 
constitute a critical sociocultural heritage to 
preserve and valorize within a sustainable devel-
opment model (Agnoletti, 2014). When consid-
ering the MD as a dietary model for sustainable 
food systems, the question relevant to food sup-
ply is: what should be changed in current food 
production, distribution and trade systems to 
reconfigure Mediterranean food supply in a more 
sustainable way? In this respect, the MD can 
drive modifications in existing Mediterranean 
food systems by reconfiguring them to change 
the interfaces between: (i) agriculture and the 
environment; (ii) actors of  the food value chain 
that connect production and consumption; (iii) 
urban and rural areas; and (iv) food supply and 
food consumption (i.e. the food environment) 
(Sonnino and Stefanova, 2018). It is necessary 
to create a favourable enabling environment, 
which comprises cultural and behavioural as-
pects, tacit and explicit norms and standards 
for knowledge creation, use and distribution, 
private and public policies, institutions and gov-
ernance mechanisms. In Table 19.1, a number 
of  features of  food systems connected with the 
MD are associated with different environmental 
benefits. These characteristics can be interpreted 
from a contemporary point of  view and system 
theoretic perspective (Therond et al., 2017; Ram-
age and Shipp, 2009) in order to construct an 
ideal target model, which can guide food system 
transitions by simultaneously reconfiguring inter-
faces and relationships to achieve desired environ-
mental benefits. It is also important to select and 
interpret the relevant characteristics on the 
basis of  contemporary evidence. For example, 
the results of  a recent cohort survey of  22,900 
subjects (Seconda et al., 2017) show that adhering 
to an organic MD pattern, made of  high-quality 
and environment-friendly foods, may provide 
optimal health and environmental benefits. 
A fundamental importance in this framework is 
given to the values underpinning the MD. They 
are necessary to allow transitions at the level 
of  enabling environments, which, through their 
institutional settings, can support the creation 
of  corresponding cultural, societal or market- 
oriented values. In this way, integrating several 
characteristics into a single target model (the 
MD diet) and expanding system boundaries could 
facilitate the design of  system-level innovations, 
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while overcoming path-dependencies and exist-
ing lock-ins (Meynard et al., 2016).

It is therefore of  fundamental importance to: 
(i) shift the focus of  analysis from filliere/sector 
based approaches in disentangling the value chain 
concept (FAO, 2014), toward integrated land-
scape approaches targeting the whole economy 
of  a territory (Therond et al., 2017); and (ii) restore 
the values attached to land, local biodiversity 
resources, food and other bio-products. This 
requires revisiting current practices in environ-
mental assessment of  diets, which tend to focus 
only on plant-based dietary patterns associated 
with the MD locking in this way the analysis into 
trade-off  identification and maximization. Instead, 
considering the MD as a reference target model, 
which integrates more desirable characteristics 
and enlarging system boundaries towards a more 
unified territorial-level approach, could allow for 

the identification of  options that seek to maximize 
synergies at the level of  food value chains, while 
shifting the trade-off  resolution at the level of  
enabling environments by beginning to question 
different values which different stakeholders 
attach to food and diets (Freidberg, 2015).

The Mediterranean Diet Model as 
an Engine of Local Rural Economic 

Growth: the Role of Alternative 
Food Networks

In recognition of  its sociocultural importance, 
UNESCO declared, in 2010, the MD as an Intan-
gible Cultural Heritage of  Humanity, thus ac-
knowledging the MD as being a ‘direct expression 
of  the Mediterranean lifestyle, a way of  living 

Table 19.1. The environmental aspects of the Mediterranean diet.

Mediterranean diet 
characteristics Values

Environmental  
benefits

Impacted  
interfaces

Contemporary 
interpretation

Mosaic-type 
landscape

High value  
attached to land 
and biological 
resources

High biodiversity in 
agro-ecosystems 
and associated 
ecosystem services

Agriculture– 
environment

Biodiversity-based, 
farming systems 
(i.e. agro-ecology); 
diet diversity; 
environment and 
health protection

Agricultural  
biodiversity

High value  
attached to land 
and biological 
resources

Locally adapted plant 
and animal breeds 
associated with lower 
resource consumption 
(e.g. water and toxic 
chemicals)

Agriculture– 
environment;

value chain

High-quality 
traditional 
products; diet 
diversity

Frugality, recycling  
of food residues

High value attached 
to food and to  
other bio-products

Food waste is not an 
issue; closing of 
nutrient cycles at  
farm level,  
management of 
food-energy nexus

Rural–urban  
areas;

value chain

Circular bio- 
economies at 
level of territorial 
production 
systems; 
supply-chain 
efficiency

Local markets, 
seasonal and  
fresh products, 
traditional storage 
and conservation 
methods

Value of proximity 
relations

Adapted to scarcity of 
energy resources 
needed for  
transportation and 
storage/conservation

Rural–urban  
areas;

food environment

Alternative food 
networks and 
short supply 
chains

Plant-based dietary 
pattern

High value attached 
to scarce natural 
and biological 
resources

Livestock-based 
production is 
not exerting  
environmental 
pressures

Agriculture– 
environment;

food environment

Shift in (global) land 
use and trade 
patterns; 
supply-chain 
efficiency
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everyday life’ (UNESCO, 2010). As opposed 
to common food-based descriptions of  die-
tary patterns and intake, the description of  
the MD includes many sociocultural aspects 
concerning ‘the way of  selecting, cooking 
and eating’ such as moderation, conviviality, 
the importance of  cooking, and of  choosing 
seasonal, biodiverse, traditional and local prod-
ucts (Bach-Faig, 2011).

However, people today adhere less and less 
to the traditional MD. Globalization has led to the 
development of  a mass food culture and a trans-
formation of  taste and food choices that are partly 
formed outside the family. In contrast to previous 
decades, family units have ‘shrunk’ with the de-
cline of  the traditional extended family and con-
sequently the knowledge that was once kept and 
passed on through female family members is now 
lost (Hachem et al., 2016).

As people take on different identities related 
to their different geographical domiciles – citizen 
of  the world, of  one’s country or city – they express 

them through food, thus giving rise to different 
food practices that coexist side-by-side, often 
without contradiction, and known as ‘food poly-
theism’ (Montanari, 2004). What this means is 
that although the practice of  MD has weakened 
it has not disappeared and many of  its ele-
ments persist. ‘Not all is lost’, as the cultural 
grounds on which the MD rests are powerful and 
deep (González-Turmo, 2012). In the current 
Mediterranean food environment, people are 
‘carriers’ of  different food practices due to the 
simultaneous existence of  many different ele-
ments (Table 19.2).

The MD, intended as a model, provides ma-
terial, symbolic and social resources to change 
the current Mediterranean food environment 
(Table 19.3) within a shared narrative.

In the last decades, a number of  alternative 
ways of  ‘using’ food have emerged at the grass-
roots level to challenge conventional food systems 
on the grounds of  solidarity, health and environ-
mental benefits (Dowler et al., 2009; Brunori 

Table 19.2. Elements of current Mediterranean food environment.

Material Competence Meaning

Buying food Steady decline in traditional 
markets, but a rise in GAS 
(solidarity purchase groups) 
and farmers’ markets. Role of 
cars, refrigerators, packaging

Relative decline in 
knowledge of different 
types of fresh foods

Type of food: fast food 
growing – youth finds it 
more ‘cool’

Cooking Evolution of cooking tools, 
conservation, packaging, etc.

Relative decline in 
cooking skills

Greater symbolic meaning 
given to ready-made foods 
(sign of innovation, 
progress)

Organizing 
meals

Growing role of processing and 
pre-cooking technologies

Loose meal patterns as 
loss of routines and 
gap of knowledge on 
nutritional implications

Conviviality still important in 
spite of lack of time

Table 19.3. Resources of the Mediterranean diet that still remain and can form the basis for its revitalization.

Material Competence Meaning

Buying food Shifting to a MD food 
basket

Revitalize knowledge of 
different varieties of fresh 
and seasonal MD foods

MD as a narrative for healthy 
and sustainable living

Cooking Evolution of cooking 
tools, conservation, 
packaging, etc.

Rebuilding food knowledge Rediscovering food practices 
as leisure and culture

Organizing meals Developing ‘soft’ food 
technologies

Mobilizing residual local 
knowledge

Fostering occasions for 
conviviality
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et al., 2012; Goodman et al., 2012). These range 
from farmers’ markets and on-farm direct sales, 
to community supported agriculture and local 
public procurement. Such movements have also 
emerged in the Mediterranean region as a means 
to valorize and strengthen Mediterranean food 
practices. Thanks to their role in linking urban 
consumers to local producers, they have been an 
important means of  generating revenue at the 
local level (Fonte, 2013). By participating in 
alternative food networks people have a chance 
to strengthen those food practices more closely 
tied to their MD heritage roots – access to mini-
mally processed foods, predominance of  seasonal 
fresh products among those that are exchanged – 
while at the same time fuelling local rural eco-
nomic growth.

Considering that typical agri-food products 
are the cornerstone of  the MD, for an effective 
valorization of  these products, it is important to 
combine tradition, innovation and sustainability. 
A successful pilot project along these lines was 
developed by CIHEAM-Bari who launched a vol-
untary sustainability certification for the en-
hancement of  typical agri-food quality products 
of  the Apulian region (Capone et al., 2016).

Enhancing Mediterranean  
Diet Education

As has been highlighted previously, the value of  
the MD goes beyond its nutritional role in suste-
nance, health promotion and disease prevention. 
It has a broader sociocultural value that is im-
bued with the richness of  the nations in which it 
thrives and survives. In analysing these cultural 
aspects of  food, concepts such as symbolic value 

and social identity come to the fore. The meaning 
we give to food and, consequently, how the food we 
eat identifies who we are is a complex but power-
ful process (Berry and De Geest, 2012). When 
we are choosing what to eat, we are consciously 
or unconsciously transmitting intrapersonal or 
interpersonal messages and fulfilling particular 
needs. Applying Warde’s (1997) values guiding 
consumption to the dietary domain, when peo-
ple select food they are considering its exchange 
value (the economic aspect), its use value (to 
satisfy needs and wants) and its identity value 
(boosting one’s personal or perceived image) 
(Table 19.4).

Moreover, the meaning of  food we select 
to eat involves a complex interplay of  images, 
memories and emotions that are in turn influ-
enced by the different settings – comprising, indi-
viduals, groups of  people and contexts – where 
consumption choices and actions occur.

Thus, at any meal it is not only the food it-
self, but also who produced it for us, where and 
how it was cultivated or grown, who prepared it 
for us and the equipment and implements used, 
where we are eating it and with whom that infuse 
the food with multiple meanings.

All this has implications for the planning of  
MD education, where mainstreaming the adop-
tion of  the diet goes beyond emphasizing its 
healthful properties (Piscopo, 2009). Awareness 
of  the symbolic value and social identity value of   
food is important for designing MD messages 
that are meaningful, motivational and have the 
potential to be assimilated and adopted. Due to 
the role of  children as potential ‘trend-setters’ or 
‘taste-makers’ (Fieldhouse, 1995), MD educa-
tion should be given priority during all the years 
of  schooling, starting from kindergarten. How-
ever, it should not be limited to children and 

Table 19.4. Values guiding consumption.

Value Meaning

Exchange value Concerned with monetary price; how much one is willing to pay for an item with 
particular characteristics

Use value Concerned with the final act of consumption; the satisfaction of needs and wants 
which change over time and can be symbolic rather than practical

Identity value Concerned with orientations of actions, the desire: (i) to impress members of a 
different status group; (ii) to impress members of their own status group; and 
(iii) to impress themselves

Source: adapted from Warde (1997).
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teenagers. Adults as parents, grandparents, em-
ployers and employees can all be targeted with 
particular messages relevant to their responsibil-
ity and power to bring about changes in dietary 
habits. The values typically associated with the 
MD, including frugality, simplicity, freshness, 
authenticity, nourishment, conviviality and 
tradition among others, can be utilized as emo-
tive and practical marketing and valorizing 
tools. Table 19.5 offers a selection of  messages 
and actions that could be emphasized with dif-
ferent audiences, within country-specific contexts, 
when doing MD education.

By weaving recognition of  the MD and 
fostering its multiple values in educational strat-
egies to promote the uptake of  the MD, a stronger 
and more long-term impact on behaviour change 
for holistic well-being may be achieved. Pro-
grammes and initiatives that emphasize the 
sociocultural value of  the MD will help reverse 
its erosion and strengthen its foothold in Medi-
terranean food systems (Coderoni et al., 2017; 
Phull, 2015).

Conclusions

The Med Diet 4.0, as a multidimensional frame-
work, valorizes the MD for its multiple sus-
tainable benefits, reshaping knowledge of  the 

MD and its appreciation in terms of  a more 
contemporary and holistic vision of  sustaina-
bility linked to nutritional well-being and food 
security.

The complexity of  interdependent chal-
lenges within the radical transformation of  the 
contemporary Mediterranean and global sce-
nario requires new forms of  transdisciplinary 
and intercultural dialogues, strategies and re-
search at different levels for the revitalization of  
the MD. Within such complexity, the Med Diet 4.0 
provides a synthesis to better understand and 
enhance the MD as a driver for the improvement 
of  the sustainability of  Mediterranean food sys-
tems, reconnecting the sociocultural space of  
food consumption to the environmental and 
economic place of  food production.

Through its comprehensive multidimen-
sional perspective, the Med Diet 4.0 provides an 
integrated framework for better understanding 
and appreciating the multiple and interdepend-
ent sustainable benefits of  the MD, catalyzing 
new multi-stakeholder partnerships and inno-
vative inter-sectorial efforts, and thus paving the 
way to reverse unsustainable dietary shifts in the 
Mediterranean region.

As highlighted in the recommendations of  
the 2017 HLPE report, the MD provides useful 
insights as a sustainable diet model to tackle the 
challenging policy issue of  balancing human 

Table 19.5. Mediterranean diet education for different groups.

Target population Knowledge and understanding Action

Children The producers of our food
Children’s role as part of the food system
Healthy growth and sustainable  

development

Visiting where food is produced
Growing, producing, cooking, buying, 

choosing food themselves

Parents and 
grandparents

The value of cooking from scratch
Awareness of their responsibility to be role 

models for the MD and transmitting MD 
traditions to the younger generations

Organizing to cook from scratch
Learning food preparation skills using 

traditional and new sustainable food 
products

Food producers  
and chefs

Awareness of traditional, typical and 
quality MD foods and dishes

Modification of MD foods and dishes to 
make them healthier and sustainable

Producing traditional MD foods and 
dishes which are tasty, easy to cook, 
healthy, sustainable, convenient, fun, 
come in a broad price range

Health professionals, 
educators, 
policymakers

Awareness of the various dimensions of 
the MD which make it healthy,  
sustainable, acceptable and desirable

Taking responsibility to offer practical, 
usable guidance and creating 
policies, incentives and structures 
which will favour adoption of the MD 
by the general population, with 
special emphasis on children
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and planetary health, within an interconnected, 
globalized food system (HLPE, 2017).

Further development of  the Med Diet 4.0 
education and communication campaign, based 
on key simple messages (Serra-Majem et al., 2017) 
and country-specific adaptations, can contribute 

to fully acknowledging the MD as a common 
ground among Mediterranean people, residing on 
all its shores, increasing mutual understanding, 
intercultural and inter-religious dialogue, towards 
more social cohesion, stability and peace in the 
Mediterranean region.

Note

1 The 2016 Call for Action on the Revitalization of the Mediterranean Diet, Endorsed by International  
Foundation of Mediterranean Diet (IFMeD); International Centre for Advanced Mediterranean Agronomic 
Studies (CIHEAM); European Federation of Nutrition Societies(FENS)-African Federation of Nutrition Societies 
(FANUS); Italian Society of Human Nutrition; Spanish Society of Community Nutrition (SENC); Société 
Française de Nutrition (SFN); Society for Nutrition Education and Behaviour; Interuniversity International Study 
Centre on Mediterranean Food Cultures (CIISCAM); Forum on Mediterranean Food Cultures-Al Quds Public 
Health Society; Braun School of Public Health, Hebrew University; Hadassah Medical School; IUIBS/ULPGC 
Instituto Universitario de Investigaciones Biomédicas y Sanitarias of the University of Las Palmas de Gran 
Canaria; Hellenic Health Foundation; International Commission on Food Anthropology (ICAF)- UNESCO Chair 
on Food, Culture and Development, Open University of Catalonia; CNR-ENEA-CREA, Sapienza University of 
Rome; Dipartimento di Scienze Cliniche e di Comunita’, Universita’ di Milano; PREDIMED Network; University 
of Malta; Aix-Marseille Université; University of Valencia; Chouaib Doukkali University; Hasan Kalyoncu 
University Department of Nutrition and Dietetics; American University of Beirut; Centre Català de la Nutrició de 
l’Institut d’Estudis Catalans - CIBEROBN ‘Centro de Investigación Biomédica en Red-Fisiopatología de la 
Obesidad y Nutrición’; FIN Nutrition Research Foundation; AEN ‘Spanish Academy of Nutrition and Food 
Science’; IACON ‘International Association of Community Nutrition’; Institut Català d’Oncologia; the IRCCS 
Istituto Neurologico Mediterraneo ‘Neuromed’; Assessorato della Salute, Regione Siciliana.
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Abstract
Patterns of  food production and consumption have changed in ways that profoundly affect ecosystems and 
human diets. The accelerated speed of  loss of  food biodiversity and degradation of  most ecosystems forces us 
to examine the role of  traditional foods in sustainable food systems, since the notion of  a food system generally 
focuses on food. Local traditional foods are an important component of  a sustainable diet in many areas of  
the world, and consequently of  a sustainable food system. The general concept of  traditional foods includes the 
preservation of  traditional farming knowledge, local crop and animal varieties, and native forms of  sociocultural 
organization. Importantly, for the production of  traditional foods, local products are generally used, thus their 
cultivation contributes to the employment of  local people. Traditional foods, apart from being vehicles of  our 
culture, may also possess health qualities, since tradition rarely honours foods that are not palatable and healthy. 
In 2010, in a Food and Agriculture Organization report on biodiversity in sustainable diets, it was stated that: 
‘Countries, communities and cultures that maintain their own traditional food systems are better able to con-
serve local food specialties, with a corresponding diversity of  crop varieties and animal breeds. They are also more 
likely to show a lower prevalence of  diet-related chronic diseases. The Mediterranean diet offers a clear example’. 
The health effects of  the Mediterranean diet and indeed its identity can be partly attributed to the traditional 
foods that this diet integrates.

20 Traditional Foods at the Epicentre  
of Sustainable Food Systems

Antonia Trichopoulou

Introduction

Patterns of  food production and consumption 
have changed in ways that profoundly affect 
ecosystems and human diets. For centuries, 
traditional farmers have developed diverse and 
locally adapted agricultural systems, managing 
them with ingenious practices that often result 
in both community food security and the conser-
vation of  agrobiodiversity (Altieri, 2004). In fact, 
the accelerated speed of  loss of  food biodiversity 
and degradation of  most ecosystems forces us 
to examine the role of  traditional foods to sustain-
able food systems.

Recently, the High-Level Panel of  Experts on 
Food Security and Nutrition (HLPE) proposed a 
comprehensive, descriptive definition:

A food system gathers all the elements 
(environment, people, inputs, processes, 
infrastructures, institutions, etc.) and activities 
that relate to the production, processing, 
distribution, preparation and consumption of  
food, and the outputs of  these activities, including 
socio-economic and environmental outcomes. 

(HLPE, 2014)

Thus, traditional foods are an integral part of  
sustainable food systems and their role should 
be clarified.
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Diets and food systems are closely linked. 
However, the notion of  food systems is generally 
focused on food; in this chapter we revisit the 
sustainable diets that are considered those diets 
that have ‘low environmental impact and are re-
spectful of  biodiversity while optimizing natural 
and human resources’ (Burlingame, 2012).

Sustainable Diets

In the early 1980s, the notion of  ‘sustainable 
diets’ was described to recommend diets that are 
healthier for the environment as well as for con-
sumers (Gussow and Clancy, 1986).

The concept of  a ‘sustainable diet’, borrowed 
from ‘sustainable agriculture’, promoted activities 
that minimized the waste of  natural resources 
and addresses food production for local and sea-
sonal consumption (Burlingame and Dernini, 
2011). Local traditional foods are an important 
component for a sustainable diet in many areas 
of  the world, and consequently for a sustainable 
food system, which includes the preservation of  
traditional farming knowledge, local crop and 
animal varieties, and native forms of  sociocul-
tural organization. Maintaining and, when nec-
essary, returning to local crops and traditional 
food systems is essential for the conservation of  
biodiversity.

The introduction into the food market of  
poor imitations of  traditional foods is misleading 
the consumers. A prerequisite of  minimizing this 
misguiding is the registration and standardiza-
tion of  traditional foods. Registration permits the 
proper definition of  the food, whereas standardi-
zation assures that manufactured traditional 
foods maintain the organoleptic, physicochem-
ical and microbiological properties that char-
acterize it.

Traditional Foods

Definition

According to the European Union EuroFIR pro-
ject, ‘traditional foods’ refer to practices or 
specifications established prior to the Second 
World War.

Traditional food is a food of  a specific fea-
ture or features, which distinguish it clearly 
from other similar products of  the same category 
in terms of  the use of  ‘traditional ingredients’ 
(raw materials or primary products) or ‘tradi-
tional composition’ or ‘traditional type of  pro-
duction and/or processing method’. The selected 
time limit ‘prior to the Second World War’ implies 
‘prior to the era of  mass food production’ and it 
delineates the period when most population 
groups still applied simple, time-honoured ap-
proaches. This is before the large-scale intro-
duction of  technological innovations that 
substantially altered the food production pro-
cesses (Trichopoulou, 2006).

There is a need to protect the cultural, nutri-
tional and industrial elements of  traditional foods, 
since the term ‘traditional’ is frequently being used 
as a commercial tool for marketing purposes. 
The EuroFIR definition of  European traditional 
foods, developed for scientific purposes, could 
form the basis for a fruitful collaboration with the 
responsible public authorities, in order to protect 
the identity of  traditional foods, which is insepa-
rable from its cultural dimension (Trichopoulou 
et al., 2007). Following World War II, Europe 
entered the era of  mass food production and 
importation, and consequently the dietary pat-
terns of  European populations were abruptly 
disrupted.

This was reflected in a steady decline of  
culinary habits that populations had been cultur-
ally and gastronomically attached to for centuries. 
There had been other nutritional revolutions in 
the past even before the Second World War (e.g. 
the introduction of  potatoes, coffee, cocoa, and so 
on, into Europe). However, following the Second 
World War there were – in a short time period – 
dramatic changes in food production processes 
and availability of  raw materials, when middle- 
and low-income countries achieved stunning 
increases in agricultural production principally 
by using new varieties of  crops such as wheat, 
rice and maize, and increased use of  pesticides 
and oil-based fertilizers combined with mecha-
nization. This was a part of  the post-war ‘second 
agricultural revolution’ that increased yields 
in industrialized nations from 1945 to 1970 
(Hardin, 2008).

In general, the Northern and Central Euro-
pean countries experienced the above referred 
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alterations much earlier than the Southern 
European countries. However, the food indus-
trial revolution, which was gradually expanding 
in Europe after the Second World War, finally 
reached the Southern European countries, caus-
ing a serious disruption in the traditional dietary 
pattern of  the Mediterranean populations.

Traditional foods and health

Traditional foods, apart from being vehicles of  
our culture, may also possess health qualities, 
since tradition rarely honours foods that are not 
palatable and healthy.

The health implications of  traditional 
foods are not addressed nor implied by the 
EuroFIR definition. In fact, traditional foods 
do not necessarily associate with health bene-
fits. In Mediterranean countries, traditional 
foods are generally considered as healthy foods. 
The longevity associated with the Mediterra-
nean diet could be partly attributed to Medi-
terranean traditional foods, which this diet 
incorporates.

The micronutrient content of  certain tradi-
tional Greek foods was investigated in relation to 
international recommendations. Many of  these 
foods showed a rich micronutrient profile, indi-
cating that in order to meet micronutrient require-
ments, at least in the Mediterranean countries, a 
simple approach would be to adhere to traditional 
dietary patterns and reinstate traditional foods 
into the daily diet (Vasilopoulou and Trichopou-
lou, 2009). It has also been shown that many 
Greek traditional foods contain high amounts 
of  a variety of  antioxidants (Trichopoulou et al., 
2005).

In vivo experiments, with ancient wheat 
varieties have shown convincing beneficial effects 
on various parameters linked to cardio-metabolic 
diseases such as lipid and glycaemic profiles, as 
well as inflammatory and oxidative status. How-
ever, given the limited number of  human trials, 
it is not possible to definitively conclude that 
ancient wheat varieties are superior to all mod-
ern counterparts in reducing chronic disease 
risk (Dinu et al., 2017). Significant improvements 
of  irritable bowel syndrome symptoms and the 
inflammatory profile were reported after the 
ingestion of  ancient wheat products (Sofi et al. 

2014). Traditional Doogh and yoghurt show  
a higher abundance of  total bacteria and 
lactobacilli and a higher bacterial diversity,  
respectively. Considering diversity and higher 
probiotic bacteria content in traditional Doogh, 
consumers’ health could be promoted with these 
products (Sayevand et al., 2017). It has been 
demonstrated that a Greek weekly menu, largely 
composed of  traditional foods, provides the ma-
cronutrients and a wide range of  micronutri-
ents that meet recommended daily allowances, 
developed by the Scientific Committee for Food 
of  the European Commission (Vasilopoulou 
et al., 2013).

Traditional food environments  
and sustainable diets

In 2010, in a Food and Agriculture Organization 
report on biodiversity in sustainable diets, it was 
stated:

Countries, communities and cultures that 
maintain their own traditional food systems are 
better able to conserve local food specialties, with 
a corresponding diversity of  crop varieties and 
animal breeds. They are also more likely to show a 
lower prevalence of  diet-related chronic diseases. 
The Mediterranean diet offers a clear example.

(FAO, 2010)

The importance of  the Mediterranean diet for 
the rest of  the world lies less on its specific foods 
and nutrients, and more in the methods used 
to capture its essence and the culture and philos-
ophy of  sustainability that lies at its core. These 
same methods can be used to characterize 
sustainable diets in other ecosystems and food 
systems. The way the Mediterranean diet has 
been conceptualized and studied in relation to 
health and other parameters can be considered 
to be one of  the models for the study of  sustaina-
ble diets and a reference for addressing some of  
the challenges faced in many of  the middle and 
low-income regions around the globe.

The health effects of  the Mediterranean diet, 
and indeed its identity, can be partly attributed to 
the traditional foods, which this diet integrates. For 
the production of  traditional foods, local prod-
ucts are generally used. Cultivation of  local 
products contributes to a sustainable environment 
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and employment of  local people. The Mediterra-
nean diet, a system rooted in the respect for the 
territory, ensures the conservation and develop-
ment of  traditional activities and crafts linked 
to fishing and farming, thereby guaranteeing 
the balance between the territory and the people 
(Dernini et al., 2017). Indeed, the analysis of  the 
water footprint (WF) based upon a Mediterra-
nean dietary pattern, indicated a reduction of  
WF associated with adherence to Mediterranean 
diet (Vanham et al., 2016).

The dietary patterns of  the Mediterranean 
people are the result of  various factors: food pro-
duction and availability, seasonality, the use of  
traditional and often small-scale technologies, 
the wide variety of  local cultivars, the freshness 
of  the foods, their homemade preparation, the 
frugality and the conviviality of  meals, besides 
a physically active lifestyle (Trichopoulou and 
Lagiou, 1997).

Conclusion

Globalization in food production and consump-
tion is well recognized and there is no denial that 
globalization is an ongoing process, unavoidable 
and, in some respects, even desirable. It entails, 
however, some risks and disadvantages that can 
best be demonstrated by looking at the value and 
the fate of  sustainable diets and traditional foods 
across the globe.

Nutrition globalization will continue, but it 
is important to preserve diversity, cultural and 
collective identity. More generally, however, there 
is a need to highlight biodiversity, food production 
and food consumption as interconnected ele-
ments, with the purpose of  promoting a broader 
assessment of  the link between local food prod-
ucts, nutrition, food safety and sustainability with 
traditional foods at the epicentre (Trichopoulou, 
2012).
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Abstract
In many countries specific agricultural systems and landscapes have been created, shaped and maintained by 
generations of  farmers and herders based on diverse species and their interactions and using locally adapted, 
distinctive and often ingenious combinations of  management practices and techniques. Globally important 
agricultural heritage systems (GIAHS) represent a unique sub-set of  these agricultural systems, which exemplify 
customary use of  globally significant agricultural biodiversity and merit to be recognized as a heritage of  mankind. 
Agricultural heritage systems throughout the world testify to the inventiveness and ingenuity of  farmers in their 
use and management of  the finite resources, biodiversity and interspecies dynamics, and the physical attributes 
of  the landscape, codified in traditional but evolving knowledge, practices and technologies. However, GIAHS are 
rapidly shrinking victims of  globalization, urbanization and unsustainable technological and economic changes. 
In order to safeguard and support the world’s agricultural heritage systems, the author conceptualized and pre-
sented on behalf  of  Food and Agriculture Organization a partnership initiative on ‘Conservation and Adaptive 
Management of  Globally Important Agricultural Heritage Systems’ that was adopted by the World Summit on 
Sustainable Development, in Johannesburg South Africa. The initiative seeks to promote the international recogni-
tion, conservation and adaptive management of  these systems, including support for local and indigenous com-
munities in developing enabling environment and appropriate policies for dynamic conservation of  GIAHS. The 
concept of  GIAHS has already laid the foundation for the recognition of  traditional food systems as food heritage 
and its contribution to sustainable diets. Recognizing traditional food systems as national or global heritage, not 
only gives utmost pride to the custodians of  the traditional food systems (i.e. the small-scale family farmers, tradi-
tional food processors and distributors), but it would also encourage their collaboration and participation in 
programmes to improve efficiency and productivity within the food systems.

21 Globally Important Agricultural 
Heritage Systems (GIAHS): a Legacy 

for Food and Nutrition Security

Parviz Koohafkan

Introduction

The story of  world agriculture is closely interwo-
ven with that of  the evolution of  human civiliza-
tion and of  its diverse cultures and communities 
across the globe. In many countries, agricultural 
and rural life to this day is considerably influenced 
by the society’s ancient cultural traditions and 
local community institutions and values, which 
are mostly conditioned by natural endowments, 

wealth and breadth of  accumulated knowledge 
and experience in the management and use of  
natural resources.

In many countries specific agricultural sys-
tems and landscapes have been created, shaped 
and maintained by generations of  farmers and 
herders based on diverse species and their interac-
tions and using locally adapted, distinctive and 
often ingenious combinations of  management 
practices and techniques. Building on generations 
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of  accumulated knowledge and experience, these 
ingenious agri-‘cultural’ systems reflect the 
evolution of  humanity and its profound harmony 
with nature. They have resulted not only in out-
standing aesthetic beauty, maintenance of  glob-
ally significant agricultural biodiversity, resilient 
ecosystems and valuable cultural inheritance 
but, above all, in the sustained provision of  multi-
ple goods and services, food and livelihood secu-
rity and quality of  life.

Such agricultural and agro-silvo-pastoral 
and fisheries systems can be found, in particular, 
in highly populated regions or in areas where the 
population has, for various reasons, had to estab-
lish complex and innovative land-use/manage-
ment practices, for example, due to geographic 
isolation, fragile ecosystems, political marginali-
zation, limited natural resources and/or extreme 
climatic conditions. These systems reflect often 
rich and sometimes unique agricultural biodi-
versity, within and between species but also at 
ecosystem and landscape level. Having been 
founded on ancient agricultural civilizations, cer-
tain of  these systems are linked to important cen-
tres of  origin and diversity of  domesticated plant 
and animal species, the conservation of  which is 
of  great global value.

Their ecosystem resilience and robustness 
has been developed and adapted to cope with 
change (natural events and social, technological 
and political context) so as to ensure food and 
livelihood security and alleviate risk. The dynamic 
human management strategies and processes 
that allow the maintenance of  biodiversity and 
essential ecosystem services are characterized by 
continuous technological and cultural innova-
tion, transfer between generations and exchange 
with other communities and ecosystems. The 
wealth and breadth of  accumulated knowledge 
and experience in the management and use of  
resources is a globally significant resource that 
needs to be preserved and allowed to evolve.

Globally Important Agricultural 
Heritage Systems: Context  

and Definition

The Globally Important Agricultural Heritage 
Systems (GIAHS) Partnership Initiative1 was 
conceptualized by the author and launched in 
Johannesburg South Africa, during the World 

Summit on Sustainable Development in 2002 
(FAO, 2008). It was adopted as a programme in 
2014 by the Food and Agriculture Organization 
(FAO) governing bodies and has developed a 
solid institutional mechanism including a mul-
ti-donor programme covering up to this date 19 
countries and 39 GIAHS designated sites.2

GIAHS are defined as: ‘Remarkable land-use 
systems and landscapes which are rich in glob-
ally significant biological diversity evolving from 
the co-adaptation of  a community with its envi-
ronment and its needs and aspirations for sus-
tainable development’ (Koohafkan and Altieri, 
2011).

GIAHS introduces the need for efforts to 
promote public understanding and recognition 
of  the agricultural legacy, in which the multiple 
goods and services provided by the smallholders, 
family farming and indigenous communities are 
distinct in many ways. It provides food sover-
eignty, health and nutrition to many poor, help-
less and isolated people, and contributes to 
maintenance of  globally significant biodiversity 
and genetic resources for food and agriculture, 
ecosystem services through functional diversity, 
products and services diversity, collective and 
individual knowledge systems and cultural di-
versity. As such, it effectively underpins the con-
cept of  sustainable diets in all its elements (FAO, 
2012).

GIAHS Selection Criteria  
and Essential Considerations

Similar to any designated world heritage site, 
the description and selection of  a GIAHS site 
also follows some practical and basic criteria. 
The selection criteria was formulated through 
international consultations and based on 100 
case studies gathered from individuals, institu-
tions and through online search. In order to be 
referred as a GIAHS, the site must be of  global 
importance based on its fundamental values and 
inherent characteristics. Global (or national) im-
portance is a composite criterion, under which 
the overall value is established for a traditional/
historic agricultural system, represented by a 
particular site, as a heritage of  human kind (or a 
country). It synthesizes its overall global (or 
national/local) ‘public good’ value described un-
der the five inter-related criteria. By combining 
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the five criteria and their complex relationships, 
and positive connectivity and linkages between 
the systems’ elements the valuation of  the system 
is meaningful through an integrated and holistic 
approach. These criteria are similar to UNESCO’s 
‘universal value’ in the World Heritage Conven-
tion but somehow are more subjective and diffi-
cult to judge in the case of  agricultural evolving 
systems and communities.

A summary of  the global importance of  
the individual and combined characteristics of  
the system/site, with its intrinsic resilience and 
capacity to strike a social–environmental balance, 
by its historic and contemporary relevance for 
human development and by whether the site is a 
unique or outstanding example of  the agricul-
tural system, represents and testifies an agricul-
tural heritage system in comparison with similar 
systems and sites.

The outstanding (or unique) features of  the 
system should be summarized in terms of  their 
relevance to global concerns addressing sustain-
able development and ecosystems management 
and their cultural and agricultural heritage 
value. The five basic criteria for the selection of  
the GIAHS represents the totality of  tangible and 
intangible values/benefits, functionalities, goods 
and services provided by the system are as follows:

 1. Food and livelihood security: the proposed 
agriculture system should contribute to the food, 
nutrition and livelihood security of  local com-
munities (often indigenous), representing the ma-
jority of  their livelihood provisions. This includes 
provisioning and exchange among local com-
munities to create a relatively stable and resilient 
food and livelihood system. This criterion is the 
most important basis for the selection of  GIAHS 
and the monitoring of  the sustainability of  the 
system, as it brings about the number of  people 
depending on traditional agriculture (Clawson, 
1985). In spite of  rapid globalization, urbaniza-
tion and industrialization of  agriculture, numer-
ous traditional agriculture systems are providing 
the basic livelihood and food security of  billions 
of  farmers around the world particularly in 
developing countries.
 2. Biodiversity and ecosystem function: ag-
ricultural biodiversity and genetic resources 
(species, varieties and breeds), as well as other 
biodiversity such as wild relatives, pollinators and 

wildlife associated with the agricultural system 
and landscape (Brookfield and Padoch, 1994). 
The system/site should be endowed with globally 
(or nationally) significant biodiversity and genetic 
resources for food and agriculture (e.g. endemic, 
rare, endangered species of  crops and animals).
 3. Knowledge systems and adapted technol-
ogies: maintain invaluable knowledge, ingen-
ious technology and management systems of  
natural resources, including biota, land, water; 
and social organizations and institutions includ-
ing customary institutions for agro-ecological 
management, normative arrangements for re-
source access and benefit sharing.
 4. Cultures, value systems and social organ-
izations: cosmo-vision, value systems and agri- 
cultural practices associated with environment 
and agricultural calendar; festivities and rituals 
as knowledge transfer. Local institutions play 
a critical role in balancing environmental and 
socioeconomic objectives, in creating resilience 
and in the reproduction of  all elements and pro-
cesses critical to the functioning of  the agricul-
tural system. Some may ensure conservation 
of  and promote equity in the use and access to 
natural resources; some transmit traditional 
knowledge systems and critical values that pro-
mote custodianship of  biodiversity, land and 
water; some facilitate planning, cooperation and 
innovation/adaptation. Such institutions may 
take the form of  ceremonial and religious beliefs 
and practices, including taboos, ceremonies and 
festivities; of  customary law and conflict resolu-
tion, including on resource tenure; of  kinship, 
marriage and inheritance systems; of  forms of  
leadership, decision making and cooperation; of  
oral and written traditions; of  games and other 
forms of  education and instruction; of  division of  
roles and distribution of  labour, including gender 
roles and specialized functions (intangibles).
 5. Remarkable landscapes: landscape diver-
sity is a basic characteristic of  resilient agro- 
ecosystems. The landscape features resulting 
from human management, that provide particu-
larly ingenious or practical solutions to environ-
mental or social constraints, such as land-use 
mosaics, irrigation/water management systems, 
terraces, particular adaptive architecture, which 
might provide for resource conservation/efficiency 
or provide habitats for valued biodiversity, recre-
ational values collective or non-commercial 
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valuable uses (aesthetic, artistic, educational, 
spiritual, and/or scientific values of  ecosystems) 
are among remarkability of  the landscapes.

The Multi-faceted Nature of GIAHS

A socio-ecological landscape for food 
and livelihood security

GIAHS throughout the world testify to the in-
ventiveness and ingenuity of  people in their use 
and management of  biodiversity, interspecies 
dynamics and, more importantly, utilizing the 
physical attributes of  the landscape where they 
live, codified in traditional but evolving knowl-
edge, practices and technologies. Ingenious 
agro- ecosystems reflect human evolutionary tran-
sitions intimately linking sociocultural systems 
with biophysical systems. They use traditional 
knowledge systems, ‘trial-and-error’ and experi-
ential learning, insights and innovations. Their 
ingenuity has resulted in well-balanced agro- 
ecological systems in marginal, extreme or very 
specific ecologies, which could not otherwise have 
sustainably supported human life and agrobio-
diversity. These systems are organized and man-
aged through highly adapted social and cultural 
and customary practices and institutions. These 
agricultural ‘landscapes’ typically evolve in paral-
lel with their associated ‘lifescapes’. They are char-
acterized by continuous technological and cultural 
innovations, as well as adjustment of  management 
practices and uses of  resources and ecosystems, 
through their transfer between generations, ex-
changes with other communities and ecosystems 
and in response to natural events and to changing 
social, technological and political context.

A reservoir of agro-biodiversity  
and associated biodiversity

The biodiversity that underpins agricultural sys-
tems spans a continuum from simple human use 
of  wild species (whether directly for sustenance 
or indirectly for increasing yields from desired 
species) to the creation and intensive manage-
ment of  genetically modified organisms. Within 

this spectrum, ‘agricultural biodiversity’ repre-
sents that group of  organisms which has been 
domesticated, maintained and adapted in a pro-
cess of  co-evolution with human management 
systems. Thus, land races and wild species of  
animals and plants are the essential source of  
genetic variability for responding to biotic and 
abiotic stress through genetic adaptation.

Agricultural practices in many parts of  the 
world have led to landscape-scale ecosystem var-
iation, and provide mosaics of  micro-habitats, 
that support associated plant and animal com-
munities, whose viability depends largely on 
continued and innovative management. In many 
regions of  the world, especially where natural 
conditions of  climate, soil, accessibility and 
human presence militate against intensification, 
there still persist agro-ecosystems and landscapes 
that are maintained by traditional practices 
developed by generations of  farmers and herd-
ers. Based on a high diversity of  species and their 
interactions, the use of  locally adapted, distinctive 
and often ingenious combinations of  manage-
ment practices and techniques (e.g. agricultural 
systems) testify to millennia of  co-evolution of  
human societies with their natural environments. 
These systems often reflect rich and globally 
unique agricultural biodiversity, within and 
between species but also at ecosystem and land-
scape level.

Having been founded on ancient agricultural 
civilizations, certain of  these systems are linked 
to important centres of  origin and diversity 
of  domesticated plant and animal species, the 
in situ conservation of  which is of  great impor-
tance and global value. A growing body of  sci-
entific evidence demonstrates that indigenous and 
traditional agricultural systems feature a high 
degree of  diversity of  plant and animal genetic 
resources for food and agriculture (Craats, 2005). 
GIAHS often reflect rich and globally unique ag-
ricultural biodiversity within and between spe-
cies, but also at ecosystem and landscape level. 
For instance, tropical agro-ecosystems composed 
of  agricultural and fallow fields, multi-storey 
farming practices, complex home gardens and 
agroforestry plots commonly contain well over 
100 plant species per field. Their biodiversity 
products are used for construction material, fire-
wood, tools, medicines, livestock feed and, more 
importantly, for sustainable diets. The richness 
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of  biodiversity in any form and given condition, 
however, can only be effectively maintained, 
adapted and conserved with the human man-
agement systems that have created it, including 
indigenous knowledge systems and technologies, 
specific forms of  social organization, customary 
or formal law and other cultural practices. Hav-
ing been founded on ancient agricultural civili-
zations, GIAHS are linked to important centres 
of  origin and diversity of  domesticated plant and 
animal species, the in situ conservation of  which 
is of  economic importance and global value.

A body of traditional knowledge

In many regions of  the world, especially where 
natural conditions of  climate, soil, accessibility 
and human presence militate against intensifica-
tion, there still persist ecosystems and landscapes 
that are maintained by traditional knowledge 
and practices developed by generations of  farm-
ers, forest dwellers, fisher folks and herders. As 
such, these systems have evolved and co-evolved 
with the human communities, handed down 
from one generation to another, refined and con-
tinuously fine-tuned, primarily as a response to 
the specific natural environmental change to 
satisfy the needs of  people and to gain their live-
lihood. GIAHS are unique systems with a set of  
practices, knowledge, institutions, technologies, 
skills, traditions, beliefs and values proper to 
belonging farming communities. The traditional 
and indigenous knowledge systems employed in 
GIAHS are the foundation and basis of  manag-
ing these agro-ecosystems, including processes 
and functions, maintaining ecosystem and land-
scape integrity. GIAHS throughout the world 
testify to the inventiveness and ingenuity of  peo-
ple in their use and management of  the finite 
resources, biodiversity and interspecies dynam-
ics, and the physical attributes of  the landscape, 
codified in traditional but evolving knowledge, 
practices and technologies.

Cultural diversity

GIAHS have other values beyond production of  
foods, fibres, maintenance and conservation of  
plant and animal genetic resources for food and 
agriculture, and other provisioning services. 

These living and evolving systems and commu-
nities have kept their distinct identities intact on 
the strength of  unifying values such as nature, 
family, community, history, and a sense of  belong-
ing to their natural habitats. What sets apart the 
agricultural heritage systems from the UNESCO 
world heritage sites is a unique feature of  out-
standing universal value, that GIAHS are not 
static or frozen in time or space. They represent 
a living, dynamic, socioeconomic, cultural and 
institutional mosaic of  how man has adapted 
over the centuries to the demands of  dramatic 
advances in human civilization, while preserving 
and conserving to this day a rich heritage of  cus-
toms, livelihood patterns and landscapes. Their 
cultural diversity is also a factor which reinforces 
the heritage characteristics of  GIAHS. These sys-
tems are bonded by a common thread of  distinct 
identities, language use, ethnicity, aesthetics, and 
a respect for nature and ecosystem. GIAHS are 
agricultural legacies, of  not only important 
agro-ecosystems, landscapes or landmarks of  
historical value, but also living and evolving fam-
ily farming communities, institutions and eco-
logical and cultural heritage.

Remarkable landscape with aesthetic beauty

GIAHS have evolved over time to specific and 
highly adapted forms of  social organization 
through which the ecosystems and landscapes 
management takes place, and cultural identity is 
preserved. These indigenous and traditional ag-
ricultural systems have resulted in outstanding 
landscapes with remarkable aesthetic beauty. 
Some of  these GIAHS landscapes appear to 
satisfy the objectives of  the UNESCO Convention 
concerning Protection of  the World recognized 
as world heritage sites. The Ifugao Rice Terraces 
of  the Philippines is one example of  a GIAHS 
and a world heritage site. This system is an epit-
ome of  an agricultural legacy dated from more 
than 2000 years ago. The spectacular rice ter-
races’ landscapes allows protection and conser-
vation of  significant and important agricultural 
biodiversity and associated biodiversity, features 
marvellous engineering systems and innovative-
ness, promotes tourism, as well as expressing 
the conquered and conserved harmony between 
humankind and the environment. The system is 
also dubbed as the ‘Living Cultural Heritage’.
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The Contemporary Relevance  
of GIAHS

As has been demonstrated throughout history, 
the memory of  agriculture and associated civili-
zations is carried by people, landscapes, seeds, 
plants, animals and by farmers’ knowledge and 
technologies, but also by oral traditions, lan-
guages, arts, rituals, culinary traditions and 
unique forms of  social organization. Together, 
these elements are integral parts of  the living 
agricultural systems and associated cultures. 
Numerous agricultural heritage systems around 
the world have proven their robustness and resil-
iency and have passed the test of  time. They offer 
solutions for present and future generations and 
environmental sustainability. They contain a 
wealth of  biological resources, knowledge sys-
tems and management practices that can help 
to ensure food security and quality of  life for hu-
manity and to cope with challenges of  today and 
tomorrow. Building on generations of  accumu-
lated knowledge and experience, these ingenious 
agricultural systems reflect the evolution of  hu-
manity and its profound harmony with nature. 
They have resulted not only in outstanding  
aesthetic beauty, maintenance of  globally sig-
nificant agricultural biodiversity, resilient eco-
systems and valuable cultural inheritance but, 
above all, in the sustained provision of  multiple 
goods and services, food and livelihood security 
and quality of  life for the most poor and remote 
communities.

Such agricultural, forestry, fishery and 
agro-silvo-pastoral systems can be found, in par-
ticular, in highly populated regions or in areas 
where the population has, for various reasons, 
had to establish complex and innovative land-use 
and management practices, for example, due to 
geographic isolation, fragile ecosystems, political 
marginalization, limited natural resources, and/
or extreme climatic conditions (FAO, 2012).

Indeed, the myriad of  our agricultural 
heritage systems, and particularly the GIAHS, 
represent a unique sub-set of  traditional agricul-
tural systems, family farming and indigenous 
farming practices that exemplify customary use 
of  globally significant agricultural biodiversity 
(Article 8J of  the Convention on Biological Diver-
sity) and merit to be recognized as a heritage of  
the mankind.

Not only does our agricultural heritage carry 
the accumulated wisdom and memory of  the 
past, but they are also building blocks and essen-
tial foundation for our future in a rapidly chang-
ing world. In addition, GIAHS designation goes 
beyond the mere identification of  interesting ag-
ricultural systems and their transformation into 
attractive snapshots of  aesthetic landscapes. As 
has been demonstrated by UNESCO’s World Her-
itage Convention, people take pride in the value 
given to their heritage and are extremely proud 
when the system they have nurtured is singled 
out as a world heritage site or as a GIAHS.

The new challenges arising from globali-
zation are making it increasingly important to 
redefine the relationship between culture and 
development or, to be more precise, between cul-
tural diversity, biological diversity and develop-
ment. The ‘agri’-cultural diversity as a source of  
innovation, creativity and exchange is humanity’s 
guarantee for a mutually enriching and sustain-
able future. As such, it ranks alongside biodiver-
sity as a key means of  securing the sustainability 
of  every form or expression of  development, 
tangible and intangible. Together, agricultural 
diversity and biological diversity hold the key to 
ensuring resilience in both social and ecological 
systems. On the other hand, the opportunities of  
a globalized world with market access could add 
economic value and generate income for the 
local communities to enable them to access na-
tional and international niche markets, labelling 
opportunities and sustainable tourism and alter-
natively the world citizen’s access to exotic and 
biodiverse food and sustainable diets derived 
from neglected crops and vegetables, wild species 
and traditional medicine.

Threats and Driving Forces  
to the GIAHS

The industrial agriculture and the focus on in-
creasing agricultural production through price 
subsidies, intensive farming, specialization and 
the rapid technological change and internation-
ally marketed commodities and associated neglect 
of  externalities, has led to a generalized neglect 
of  integrated agricultural systems that has often 
adapted to the extreme ecologies. The lack of  
promotion of  diversified and environmentally 
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friendly farming and integrated management 
practices, and the neglect of  research and devel-
opment and rural services for indigenous and 
ingenious systems threatens the foundation of  
agricultural ‘culture’ and associated biodiversity. 
Moreover, the urbanization and rapidity and 
extent of  today’s technological and economic 
changes threaten many of  these agricultural 
heritage systems, including the biodiversity on 
which they are based and their societies. These 
threats are: erosion of  rural values and adoption 
of  unsustainable practices, overexploitation of  
resources and declining productivity, as well as 
imports of  exotic domesticated species, leading 
to severe genetic erosion and loss of  local knowl-
edge systems. This poses the risk of  loss of  unique 
and globally significant agricultural biodiversity 
and associated knowledge, land degradation, 
poverty and threats to livelihoods and food security 
of  many unique farming systems (FAO, 2012). In 
some areas, there are spill over effects from mar-
ginalization and increasing poverty in produc-
tive landscapes, onto wild biodiversity. The social 
and environmental integrity and resilience of  
such livelihood systems, and their associated 
biodiversity, depends on the adaptive capacity 
of  concerned communities but also, on the ena-
bling environment provided by policies and 
development strategies.

The driving forces of  the adoption of  unsus-
tainable practices, overexploitation of  resources, 
genetic erosion, loss of  local knowledge, and 
associated risks of  impoverishment, non-viable 
livelihood systems and socioeconomic instability, 
vary from one system to another. They essentially 
include population pressure and poverty, inappro-
priate policies and legal environment, especially 
insecure land tenure and external market forces, 
and lack of  capacity to adapt land-use–livelihood 
systems to the rapidly changing environment 
while preserving the cultural and natural herit-
age. The root causes may include inter alia:

• Market incentives and economic policy en-
vironments that focus exclusively on short-
term economic goals rather than long-term 
socioeconomic and environmental goods 
and services and sustainable agricultural 
and rural development.

• Reduced community involvement/empow-
erment in landscape/resource management 
decision making processes.

• Inadequate attention to local knowledge 
and experience, and inadequate valuation 
of  GIAHS and their associated biodiversity 
by research and development services and 
policy and strategic frameworks.

• Inadequate support for the conservation and 
sustainable use of  significant agricultural 
biodiversity (within and between species and 
at ecosystem level).

• Lack of  marketing expertise and incentives 
to ensure that adequate value is placed on 
local cultivars and races and local produce, 
and benefit-sharing mechanisms and so 
forth.

• De-legitimization of  local, customary insti-
tutions for the management of  natural 
resources, particularly the normative frame-
works for access, use and benefit sharing of  
natural resources. Such trends occur in the 
context of  land reform, individuation of  
common property systems and policies that 
promote national cultural homogeneity.

To halt the rapid degradation of  GIAHS their 
dynamic nature must first be recognized. Their 
resilience depends on their capacity to adapt to 
new challenges without losing their biological 
and cultural wealth and productive capacity. This 
requires continuous agro-ecological and social 
innovation combined with careful transfer of  
accumulated knowledge and experience across 
the generations. Trying to conserve GIAHS by 
‘freezing them in time’ would surely lead to their 
degradation and condemn their communities to 
poverty. The GIAHS dynamic conservation should 
centre on the human development and knowl-
edge systems, including the socio-organizational, 
economic and cultural features that underpin 
the conservation and adaptation processes in 
GIAHS without compromising their resilience, 
sustainability and integrity (Fig. 21.1).

GIAHS and Sustainable  
Food Systems

Increasing and evolving patterns of  human food 
consumption, together with high rates of  urban-
ization, unregulated development expansion, 
unsustainable use of  natural resources, spread of  
invasive species, erosion of  agrobiodiversity and 

© CAB International 2019. For the personal use of Sandro Dernini.



 Globally Important Agricultural Heritage Systems (GIAHS) 211

of  local varieties, and environmental and climate 
change are all threats to the world’s food diver-
sity and nutrition security, and thus, sustainable 
diets (ETC Group, 2009). Despite the increased 
public, political and scientific interest in conserv-
ing plant genetic resources, many countries tend 
to overlook the nutritional and quality food pro-
duction in their quest for increased agricultural 
production to feed the growing population.

When the member countries of  the United 
Nations adopted the sustainable development 
goals (SDGs) in 2015, they committed to a world 
free of  poverty and hunger by 2030, and in which 
all life can thrive. This will require countries to 

develop sustainable food systems and new ways 
of  managing natural resources, including genetic 
diversity, in order to build a viable future for 
humankind.

Achieving sustainable diets for all is critically 
important to the delivery of  the SDGs. Healthy 
diets provide a foundation to support successful 
progress toward targets in health, agriculture, 
inequality, poverty and sustainable consumption. 
Poor nutrition is associated with low educational 
attainment, poor physical growth and low labour 
productivity.

The new models of  food systems that human-
ity will need to include are the food that has its 

Fig. 21.1. Saving unique agricultural heritage systems at risk.
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roots in peoples’ culture and the forms of  farming 
that are more ecological, biodiverse, local, sus-
tainable and socially just. This means that they 
should be rooted in the ecological rationale of  
traditional agricultural heritage systems, repre-
senting long-established examples of  successful 
community-based local agriculture. There should 
be closer connections between producers and 
consumers, therefore local production and con-
sumption and increased link between rural and 
urban areas.

Since the early 1980s, hundreds of  agro- 
ecologically based projects have been promoted 
throughout the developing world, demonstrat-
ing that by blending elements of  both traditional 
knowledge and modern agricultural science, the 
productivity and sustainability of  small farming 
systems can be optimized and thus can enhance 
the conservation of  natural resources and local 
and national food security.

Small-scale, family farming and more tra-
ditional forms of  agriculture and food systems 
could significantly address many problems of  
sustainable agriculture today and in the future. 
Smallholder and family farmers have adapted 
their systems and adopted new practices to eco-
nomic and environmental changes at scale. They 
continue to supply most basic food commodities 
at local, national and global levels (FAO, 2014). 
Their small-scale farms offer an array of  environ-
mental, economic, social and cultural services, 
and remain a source of  employment, nutritious 
food, cultural value and quality of  life (Koohafkan 
and Altieri, 2010, 2017; Altieri and Koohafkan, 
2013, Koohafkan, Altieri and Gimenez, 2012).

These systems have been managed with 
time-tested resilience, ingenious combinations of  
techniques and practices that have typically led to 
food sovereignty, sustained resources and in-
comes, and the conservation of  natural resources 
and biodiversity. Indeed, agricultural systems 
with high levels of  social and human assets are 
able to innovate and adapt to uncertainties. Fam-
ily farmers make the majority of  contribution to 
agricultural production worldwide and are thus 
acknowledged as the key actors for ensuring 
future food and nutrition security. At regional 
levels, the smallholders provide up to 80% of  
the food supply in Asia and sub-Saharan Africa. 
Women have a key role since they account for  
43 % of  the agricultural labour force of  develop-
ing countries, rising up to almost 50 % in Eastern 

and South-eastern Asia and sub-Saharan Africa 
(FAO, 2011, 2014). Their model of  farming is 
based on means of  organizing agricultural pro-
duction mainly relying on family labour, includ-
ing both women and men. In family farming and 
traditional agriculture, the central approach is 
the integration of  the production activities with 
the local landscape in which the resources are 
complementary, integrated and sustainably val-
ued. The indigenous knowledge and traditional 
techniques that smallholder farmers apply indeed 
derive from the deep knowledge of  the context 
they interact with and are adapted to. Such 
knowledge, apart from being the backbone of  di-
verse and environmentally sustainable produc-
tion systems, makes farmers more able to adapt to 
their changing environment and thus more resil-
ient to the changes expected in light of  climate 
change and other pressures. In spite of  these 
strengths, though, smallholder farmers are 
threatened by unfair trade and market forces and 
competitive pressure from globalization.

However, in many countries, consumers are 
already willing to pay more for products that come 
from sustainable agricultural systems, organi-
cally produced food and traditional landscapes 
because of  health and environmental concerns. 
Product certification is one of  the most commonly 
used instruments to identify and add value to 
such products and can provide a price premium 
for producers. The market for certified organic 
products has been growing by 20% a year since 
the early 1990s, a lot faster than the rest of  the 
food industry both in developed and developing 
nations. Estimates of  future growth range from 
10% to 50% annually depending on the country.

There is great potential to develop markets 
for underutilized or wild species, given the wide 
availability of  crops, livestock and fish that have 
not been (fully) domesticated or commercially 
exploited. Such developments would support the 
conservation through use of  a wider range of  
genetic resources while providing farmers with 
opportunities to diversify livelihood options and 
increase their incomes, which is particularly rel-
evant in dealing with global changes.

The concept of  GIAHS (see Fig. 21.2) has 
already laid the foundation for the recognition 
of  traditional food systems as food heritage. Rec-
ognizing traditional food systems as national or 
global heritage not only gives utmost pride to the 
custodians of  the traditional food systems (i.e. the 
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small-scale farmers/family farmers, traditional 
food processors and distributors), but it would 
also encourage their collaboration and partici-
pation in programmes to improve efficiency and 
productivity within the food systems.

Conclusions and the Way Forward

The GIAHS initiative is the first that brings the 
link between agriculture and cultural heritage to 
the forefront of  the nexus of  poverty reduction, 
food and nutrition security and biodiversity con-
servation not only because of  the great heritage 
value of  the outstanding agricultural systems, but 
in view of  their historical, current and potential 
future contribution to sustainable development.

GIAHS is also about the pillars of  sustaina-
bility – environmental, economic and social. It is 
about meeting the needs of  the present generation 
without compromising the ability of  future gen-
erations to meet their own needs. It is about live-
lihood and food security of  small holders, family 
farmers and indigenous people and their way of  
life but also about food security of  the most vulner-
able groups and the empowerment of  such local 
communities. It is also about the conservation and 

sustainable utilization of  our biodiversity, using 
our local knowledge to manage and enhance our 
capacity, and to live in harmony with nature.

The dynamic concept of  agricultural herit-
age as the product of  a long-term, scientifically 
demonstrable interactive process of  co-existence 
between humans and nature embraces several 
strands running through the idea of  heritage for 
future sustainability. It has helped to appreciate 
that nature/human interaction can produce 
extremely interesting results, visually, scientifically 
and in conservation. The concept of  dynamic 
conservation is a management response and prac-
tical solution to the imperatives of  conservation 
and necessities of  change. As various aspects of  
development threaten to degrade and destroy 
our agricultural heritages and their inherent 
values, it is necessary to take up the challenge of  
dynamic conservation of  these fragile, crucial and 
non-replaceable resources for the benefit of  cur-
rent and the future generations. It is now widely 
agreed that heritage with its value for identity, 
and as a repository of  historical, cultural and 
social memory, preserved through its authentic-
ity, integrity and ‘sense of  place’, forms a crucial 
aspect of  the sustainable development, sustainable 
food systems and sustainable diets.
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Fig. 21.2. Global and local goods and services of GIAHS.
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Notes

 1 GIAHS was registered under the UN Partnerships for Sustainable Development in 2004. Available at 
https://sustainabledevelopment.un.org/partnership/?p=2309 (accessed 14 June 2018).
 2 www.giahs.org.
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Abstract
The value chain, as an analytical tool, has been used for more than 50 years as a way to better understand how 
agri-food products move and gain value from the farm gate to the table. Over the past 20 years, increasing atten-
tion has been paid to questions of  sustainability within value chains and even more recently there has been a 
push to try to better understand how the way through which food is provisioned can deliver diets that are also 
sustainable. In this chapter, we explore the recent advances in value chain theories and we illustrate how taking 
a horizontal network, systemic and territorialized approach to food provisioning systems contributes to this liter-
ature. We argue that by looking both within and across value chains, we can better identify innovations in actor 
arrangements that are bringing new values (particularly sustainability) into food systems. By refocusing our 
analytical lens away from specific commodities and towards new forms of  organization – such as short supply 
chains, circular economies, gastronomy and geographical indications – we can better capture how they might 
contribute to promoting sustainable consumption and production in local food systems.

22 Sustainability Along All Value Chains:  
Exploring Value Chain Interactions 

in Sustainable Food Systems

Allison Marie Loconto, Pilar Santacoloma, Roberto Azofeifa Rodríguez,  
Emilie Vandecandelaere and Florence Tartanac

Introduction

First developed in the 1980s, the concept of  ‘sus-
tainable diets’ was solidified in 2010 by the Food 
and Agriculture Organization of  the United  
Nations (FAO) and Bioversity International as 
‘those diets with low environmental impacts 
which contribute to food and nutrition security 
and to healthy life for present and future genera-
tions’ (Burlingame and Dernini, 2012). The 
achievement of  a sustainable diet should be the 
outcome of  ensuring sustainable production 
and consumption patterns, which have recently 
been included in the sustainable development 
goals (i.e. SDG 12). Global trends tell us that in-
come growth and urbanization will drive changes 
in dietary patterns with substantial increase in  

demand for cereals, milk and meat products. The 
shift to higher consumption of  animal products 
and food rich in fat and sugars will increase the 
risk of  overweight and obesity (FAO, 2013, 
2017a). The imbalanced demand for some food 
products over others can have distorting effects 
on the distribution and production networks 
that sustain food systems.

For these reasons, we focus in this chapter 
upon the supply chains and food provisioning 
systems that are fundamental to ensuring that 
consumption and production patterns can be-
come sustainable and deliver sustainable diets. 
We use the concept of  value chains to explore 
the variety of  ways through which food systems 
might reorganize production and consumption 
patterns in order to achieve sustainable diets.
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Value Chains and Sustainability

There are generally three schools of  thought that 
have contributed to the emergence of  the value 
chain as a structuring concept for implementing 
sustainability. The first developed in the 1960s 
by Louis Malassis and was based within the 
field of  industrial organization. The filière  
approach, as it was referred to, mapped and cal-
culated the socioeconomic characteristics of  
agro-enterprises and the monetary value of  
product flows from production to consumption 
(Raikes et al., 2000). The second was based on 
Immanuel Wallerstein’s world system’s theory, 
which used the concept of  the periphery that 
supplies the centre to analyze the tropical com-
modity systems (Hopkins and Wallerstein, 1986; 
Friedland, 2001) that persisted following the end 
of  colonialism and became a dominant feature 
of  globalization. Here the focus was on under-
standing sociological questions of  power and 
exploitation in these systems. Finally, the term 
value chain was coined by Michael Porter (1985) 
as a management tool that could help firms to 
identify their competitive advantage within an 
industry structure. This approach was quickly 
taken up in corporate social responsibility pro-
grams and over the years has been repackaged 
as ‘creating shared value’ among supply chain 
actors (Porter and Kramer, 2011). These schools 
of  thought provided a mix of  theoretical and 
practical tools that have since been further de-
veloped and tuned to focus on specific elements, 
such as upgrading and governance (Gereffi and 
Korzeniewicz, 1994).

Questions of  sustainability have entered 
this literature also in two ways. First, the con-
cept of  sustainable or green value chains is often 
used to refer to those value chains where envi-
ronmental and social indicators are taken into 
consideration in determining the sustainability 
of  the supply chain (Carter and Rogers, 2008). 
These chains can range in coverage from those 
that focus purely on closed-loop supply chains 
that reduce their environmental footprint by 
recycling the used products back through the 
chain (Srivastava, 2007) and thus creating cir-
cular economies (Andersen, 2007), to an idea of  
sustainable sourcing that focuses on the pur-
chasing of  certified raw materials (SAI, 2013). 
Certified raw materials traditionally rely upon 
systems of  third-party certification where private 

standards enable value chain actors to make 
claims as to the value(s) of  the products (Loconto, 
2010). Indeed, this approach to sustainable sourc-
ing has become dominant in global value chains 
for tropical commodities (Loconto and von Hagen, 
2016; OECD and FAO, 2016).

Second, sustainability is considered system-
ically. Inspired by Kaplinsky and Morris (2002), 
FAO defines a sustainable food value chain as:

the full range of  farms and firms and their 
successive coordinated value-adding activities 
that produce particular raw agricultural 
materials and transform them into particular 
food products that are sold to final consumers 
and disposed of  after use, in a manner that is 
profitable throughout, has broad-based benefits 
for society, and does not permanently deplete 
natural resources.

(FAO, 2014)

This vision implies that the chain is not only a 
logistical structure as some of  the more instrumen-
talist approaches propose, but rather a chain of  
relationships where different actors along the 
chain are adding value as the product moves from 
one actor to the next within a food system. This ap-
proach provides a roadmap from which to trace 
the actors who, through different nodes of  negotia-
tion, are involved in creating values throughout 
the chain (Ponte and Gibbon, 2005; Ouma, 2015).

Recent advances in the study of  value chains 
work from this notion of  multiple values and 
networks of  relations in order to reconceptualize 
what is being exchanged, how it is being valued 
and the effects of  changing the relationships 
between actors that can influence both of  these 
elements (Loconto, 2017). One focus of  this work 
has been to re-embed the value chain within the 
food system concept (Ericksen et al., 2010) and 
more specifically within approaches to under-
standing alternative agri-food networks and 
local food systems (CIRAD-SAR, 1996; Good-
man et al., 2012). In the localized food system 
approaches, focus has shifted from trying to 
identify actors’ positions in linear value chains 
towards understanding their positionality within 
territorially anchored, horizontal networks 
(Bowen and Mutersbaugh, 2014). The preferred 
approach within this school has been the study 
and promotion of  geographical indications (GIs), 
which have been shown to deliver positive eco-
nomic and social impacts on rural development, 
such as increasing production, employment, 
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food system resilience and sociocultural sus-
tainability (Barham and Sylvander, 2011; FAO, 
2018b). GIs primarily differentiate and add value 
to products with specific characteristics, quali-
ties or reputation resulting essentially from their 
geographical origin; they protect both consum-
ers and producers from misuse of  the territorial 
name, while they also contribute to the preser-
vation of  public goods (Vandecandelaere, 2016). 
Collective action is at the heart of  GI processes 
whereby producers and the local community are 
able to organize themselves around a local iden-
tity and heritage. Local producers elaborate their 
GI product specifications, allowing the rules to be 
adapted to local conditions (natural and human 
resources) instead of  being imposed by down-
stream segments of  the value chain. Producer 
organizations that develop GIs have also demon-
strated an important dynamism that supports 
environmental conservation at the landscape 
level of  their territory (‘terroir’) and promotes 
local culture and gastronomy.

More recently, the concept of  circuit court 
(Chiffoleau, 2012) or short food supply chains 
has emerged to try to capture how proximity (ge-
ographic or shared values) is often a common 
denominator in creating a strong nexus between 
consumers and producers that contributes to the 
sustainability of  the food system (Renting et al., 
2003; Aubry and Kebir, 2013). Proximity is seen 
as a starting point for the collective construction 
of  a new vision and identity around food produc-
tion and consumption for urban communities 
(Parker, 2005). Proximity has also been shown 
to have positive effects on reinforcing site-specific 
cultural identity and the ability of  local actors to 
be actively engaged in new forms of  food citizen-
ship (Renting et al., 2012), such as community- 
supported agriculture (Hinrichs, 2000) or 
consumer-driven food initiatives (Fonte, 2013). 
The construction of  geographical or social/insti-
tutional proximity in food systems implies build-
ing conscious relationships between producers, 
consumers and other intermediary actors who are 
increasingly fundamental in ensuring that sus-
tainable production and consumption activities 
can meet (FAO, 2016, 2018a). These approaches 
move out of  a linear focus on one product or 
commodity towards ‘baskets of  goods’ that offer 
diverse food options for closely linked consumers. 
We thus draw upon these understandings of  value 
chains as networks of  interactions so to explore 

the relationships among actors who are working 
together across value chains.

Sustainability Within and Across 
Value Chains

Ensuring sustainability in value chain interac-
tions that occur within agri-food systems are both 
a desirable outcome and a complex condition of  
action that requires constructive participation of  
all system actors. If  we are to truly understand 
how value chains can encourage sustainable 
consumption and production patterns, we need 
to better understand what is already occurring in 
a variety of  contexts and learn from those forms 
of  collaboration and organization that work to 
deliver the sustainable outcomes that policymak-
ers and food system actors seek. In this section, 
we use empirical examples from the authors’ 
work to illustrate how actors in Africa and Latin 
America are defining what is sustainable and 
how they are implementing sustainability in their 
consumption-production networks. We argue 
that these types of  interactions within and across 
value chains are key to ensuring the sustainabil-
ity of  food systems.

Peri-urban agricultural heritage  
systems of Mexico City: valuing tradition 

in short supply chains

The Chinampa system, an emblematic and resil-
ient pre-Columbian system located in peri-urban 
Mexico City is being threatened by rampant ur-
banization pressure generating competition for 
labour, land and water resources. The Chinampa 
system is made up of  an articulated set of  floating, 
tiny, artificial islands surrounded by canals or 
ditches and rows of  ahuetojes (Salix bonpladiana), 
which is a species of  willow that performs several 
functions, including: living fences that provide 
windbreaks, hosting living species and prevent-
ing soil erosion (Gobierno de la Ciudad de México, 
2016). The Chinampa system is active only in 
19% of  the total area (7300 ha) but provides a 
great diversity of  horticultural, staple crops and 
ornamental products to the metropolis. Nearly 
12,000 families are directly involved in agriculture 
activities in the Chinampa and this generates 
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nearly 35% of  their income. The permanence of  
the system synchronizes specific ways of  organi-
zation, lifestyle, traditional forms of  community 
and technical skills conforming a type of  Chi-
nampa stewardship (Gobierno de la Ciudad de Méx-
ico, 2016).

Despite being an outstanding intensive and 
efficient food system able to feed more than a 
million inhabitants in pre-Hispanic times, the 
Chinampa system is now fighting to preserve its 
agricultural and environmental services and 
functions. The most evident threat is water 
salinization due to the reduction in available wa-
ter, which is a consequence of  changes in water 
concessions for use in the metropolis. Moreover, 
the predominance of  Mexico City’s wholesale 
market (one of  the biggest in the world) that sells 
undifferentiated products is affecting the prof-
itability of  farmers who produce using the Chi-
nampa system. A recent opportunity for valuing 
the Chinampa system is its recognition as a glob-
ally important agricultural heritage system 
(GIAHS) by FAO-UNESCO (FAO, 2017a). With this 
recognition, a number of  local non-governmental 
organizations have begun to create short supply 
chains so that the products produced in this 
GIAHS can be sold in traditional tianguis (open-
air bazaars) in Mexico City. This strategy of  di-
rectly linking an indigenous production system 
with an indigenous market outlet offers the pos-
sibility to preserve the sociocultural heritage and 
agricultural values of  a sustainable food system 
that have been eroded over the years.

Since 2016, FAO has been collaborating 
with SEDEREC (Secretary of  Rural Development 
and Equity for Communities) to strengthen the 
linkages between these two systems, to help local 
actors develop autonomous and sustainable sys-
tems. The FAO-SEDEREC strategy builds on two 
food system elements:

 1. A farmer’s market established in a central site 
of  the city where producers can get fair prices 
and consumers can acquire fresh products with 
traceability of  origin and cultural identity. Val-
ued features of  this market are transparency 
and information, cleanness, diversity and regu-
larity of  products. In this chain, the market coor-
dinator’s role is significant. They should manage 
information and communication technologies, 
build and manage market governance by com-
municating with both sides, and provide technical 

assistance to producers and processors to assure 
product quality.
 2. Support producer market alliances with 
emphasis on participatory diagnosis, added- 
value and identification of  main constraints and 
solutions. Support for strengthening collective 
action, entrepreneurial skills and provision  
of  basic infrastructure – stalls or gathering  
centres – are deemed essential in the overall 
strategy (FAO, 2017b).

By combining an approach that focuses on 
sustainable production within a culturally and 
agroecologically important territory, farmers’ 
markets that encourage direct exchanges between 
producers and consumers (and support services 
for intermediaries), this approach has been able to 
create reinforcing interdependencies among the 
actors. The need for a variety of  products to 
supply markets and the reliance upon diverse 
ecosystem services to produce those products 
means that value chain specialization is not an 
option. Instead, building upon local knowledge 
to manage these flows is what will ensure the 
sustainability of  this food system.

Gastronomy in Costa Rica: creating value 
chains that link chefs and producers

Since the early 1990s, Costa Rica has been at 
the forefront of  the movement towards efficient 
and environmentally responsible production 
systems in both the regulation of  and collabora-
tion with the private sector and through specific 
public-sector policies, programs and projects 
(Azofeifa, 2015). Costa Rica has adopted a two-
pronged approach to sustainable production 
and consumption in its agri-food systems. On 
the production side, Costa Rica has been moving 
towards efficient and environmentally responsible 
production systems that include good agricul-
tural practices, organic production, low carbon 
agri-food systems, organic residues for energy 
and source of  fertility, among others, to improve 
efficiency in farming systems. The results of  
these efforts are very clear as Costa Rica is con-
sistently included within the top countries for 
sustainably certified farms and forests (Potts et 
al., 2014; Lernoud et al., 2017).

However, on the side of  sustainable con-
sumption, the efforts to influence consumption 
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behaviour to promote sustainable diets through 
consumer awareness and information have been 
very weak. Bringing producers and consumers 
closer together in networks of  proximity has been 
a far greater challenge than originally imagined. 
In Costa Rica, the dominance of  unhealthy diets 
based on unsustainably produced food and highly 
processed products are a major reason for poor 
health, loss of  biological and cultural diversity 
and environmental degradation in the country. 
A strong gastronomy sector that can create the 
interconnections between healthy and sustain-
able consumption habits and sustainable pro-
duction systems has been lacking.

In 2012, a multi-stakeholder initiative 
launched a National Plan for Healthy and Sus-
tainable Gastronomy in order to reverse this 
trend in Costa Rica. The goal is to initiate a new, 
healthy and sustainable national cuisine that 
can act as a driver for agricultural development 
and strengthen production opportunities for 
diversified family farming systems. The hope is 
that by doing so, this initiative can influence 
national action and the global debate around 
sustainable diets.

The National Plan for Healthy and Sustain-
able Gastronomy is positioned in the context of  
the efforts to close sustainable food production 
and consumption loops. Specifically, a national 
platform made up of  public and private actors 
administers this plan by facilitating the exchange 
of  ideas, talent and interests in the implementa-
tion of  partner activities. The plan strengthens 
the role of  consumers and consumer behaviour 
that can promote sustainable diets. Among other 
relevant aspects, the plan has set up a series of  
activities that will turn consumer demand for 
seasonal products into the driving force for organic 
and sustainable production that can increase 
agrobiodiversity, reduce food losses and waste, 
and develop local markets and value chains.

This approach strengthens production op-
portunities for family farming by encouraging 
direct collaboration between chefs and producers. 
Activities such as promoting the consumption 
of  local fruits and vegetables and enhancing the 
local cuisine by incorporating more edible plants 
and diversified food into gourmet meals can in-
spire broader incorporation of  these local prod-
ucts into consumers’ diets. By focusing on local 
and indigenous varieties of  food found in Costa 
Rica, the gastronomic approach uses consumer 

interest to generate solutions to the problem 
of  decreasing food biodiversity. The creation of  
direct provisioning networks between urban res-
taurants and family farming communities diver-
sifies local economies and strengthens their local 
resilience to sustainability shocks. Finally, the 
focus on high profile chefs and the emerging food 
culture influences consumers’ eating habits and 
encourages sustainable diets.

While the plan has triggered important 
progress in this sector, a lack of  information and 
awareness about health and environmental 
impacts of  food has been identified as a major 
obstacle for achieving greater impact. Therefore, 
efforts are being taken to increase the publicity 
of  stakeholders who are engaging in these net-
works by organizing cooking events where con-
sumers can meet the chefs and the producers. 
The focus on developing both geographic and 
values proximity in networks through these 
types of  exchanges can begin to build long-term 
relationships that can outlast any food fad that is 
often associated with the idea of  sustainable gas-
tronomy. This collective approach enables actors 
to share practical advice about how they can 
improve their diets, reduce food losses and waste 
and build preferences for sustainably produced 
products. In the end, it is via these new short 
supply chains and collaborations that trust is 
built between actors and that consumer lifestyle 
changes occur.

Songhai Center in Benin: turning a value 
chain into a circular economy

Established as a youth training center in 1985, 
the Songhai Center incorporates three key sec-
tors of  the economy into a single organizational 
form. It is organized in such a way as to create 
synergy and complementarity between sustaina-
ble production methods based on an integrated 
production system that includes vegetable, pulse, 
cereals and fruit crop production, livestock 
raising, aquaculture and biogas production. It 
includes an industrial cluster model where arti-
sanal and modern food processing takes place 
(e.g. fruit juice, snacks, popcorn, baked goods, 
bread, fresh cuts and cured meats, soap, plas-
tics recycling, plastic buckets). The Songhai 
Center also organizes the production and sale of  

© CAB International 2019. For the personal use of Sandro Dernini.



220 A.M. Loconto et al. 

sustainable inputs (seeds, manure, compost and 
effective micro-organisms (EM)), provides agro- 
tourism and internet services, and is involved  
in developing appropriate technologies for sus-
tainable production.

The Songhai network in Benin is currently 
made up of  the main demonstration site in Porto 
Novo and five satellite centers in regional urban 
centers that source, when necessary, from sur-
rounding rural farms. No link functions without 
a relationship to one or more of  the other links 
and the satellites are governed through a cen-
tralized, hierarchical, chain of  command that 
permits horizontal linkages between network 
members. There is a central procurement and 
marketing service that organizes the procure-
ment of  raw materials for processing and the 
sales of  processed products from the Porto Novo 
hub. However, each satellite is also responsible 
for local sales of  their fresh produce and artisanal 
processed goods. In 2014, 54% of  the value of  
finished products was sold within the network 
and 46% constituted product sales with a value 
of  US$7 million, of  which the off-farm sales of  
finished products accounted for US$2.5 million 
(Loconto and Vicovaro, 2015).

Within the Songhai model, the actors in the 
network have had a role in defining what or-
ganic means in the country through their use of  
consumer-facing labels, Songhai has taken over 
running some of  the Ministry of  Agriculture’s 
youth training activities and Songhai has success-
fully created an organizational model that is being 
replicated in other countries. In fact, the greatest 
revenue in 2014 came from the corporate licens-
ing fees they received from the Nigerian opera-
tions. This mobilization has occurred through the 
establishment of  a multi-actor innovation plat-
form that focuses the attention of  the actors in the 
network on sustainable agriculture technologies. 
Innovation intermediaries are highly influential 
in this system as the interactions between pro-
ducers and consumers take place in the regional 
satellite centers (Agossou et al., 2016).

The Songhai model of  production is main-
tained by consumer demand for the qualities of  
its products. These qualities are communicated 
by word of  mouth, with posters and direct com-
munications by the employees at the sales points, 
through direct experience with the agricultural 
techniques either by attending the center’s training 
programme or through visits to the demonstration 

site; by consuming the food in the on-farm restau-
rants or by reading the on-packet labels. The con-
sumer-facing labels of  Songhai products make 
claims about the product ‘qualities’ including: or-
ganic, healthy, medicinal properties of  certain 
crops, and nutritional properties. According to re-
search conducted in 2015 (FAO, 2018a), all types 
of  actors believe that the local food system is rather 
sustainable, with producers being the most optimis-
tic. This suggests that a horizontal network model, 
with both central and distributed production, pro-
cessing and sales, that is managed by a core inter-
mediary, has been able to effectively maintain the 
communication of  sustainable values from produc-
tion to consumption.

Geographical indications that support 
sustainable production and consumption

Coffee is a major cash crop for Guinea and a 
source of  income for thousands of  small-scale 
farmers. Guinean coffee is not well-established in 
the international coffee market, because of  low 
quality, and is mainly exported to African coun-
tries (Senegal, Morocco and Algeria) (UNCTAD 
2015). Nevertheless, the Ziama-Macenta coffee 
has gained a good reputation in the market, 
because of  the high-quality orientation of  its 
major producer, the Woko cooperative, and be-
cause of  the influence of  its terroir on the organo-
leptic characteristics of  the coffee. Technical 
assistance and public support through the Afri-
can Intellectual Property Organization (OAPI) 
and French Development Agency project PAM-
PIG (Projet de mise en place des Indications Géo-
graphiques dans les Etats membres de l’OAPI) 
supported the registration of  the GI ‘Ziama- 
Macenta coffee’ for green beans, which has 
contributed to the economic, social and environ-
mental sustainability of  the local food system.

The GI area is found in the forest perimeter 
of  the Ziama Mountains, which represents a ref-
uge for several rare, vulnerable and threatened 
species, and a habitat for endemic species of  the 
large upper Guinean forest block. The environ-
mental factors (microclimate with importance 
of  rain and low temperature, dense forests and 
secondary forests, located between 500  m and 
1000 m altitude, and geological substrate on 
mountain slopes) strongly contribute to the ter-
ritorial link of  the GI. This coffee comes from 
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traditional and hybrid varieties of  Robusta coffee, 
with a tangy and slightly bitter flavor that is 
close to Arabica.

‘Café Ziama-Macenta’ for green coffee was 
registered in 2013 by the Ministry of  Industry in 
Guinea and by the OAPI in June 2014. The GI 
specification includes specific production prac-
tices linked to the agroforestry system of  shade 
grown coffee (including organic fertilization and 
no use of  chemical pesticides) that protect the 
environment around the Ziama Mountains.

The creation of  the GI has also structured 
the value chain and strengthened cooperation 
among the actors within the local region. The 
Woko cooperative has been strengthened and a 
second cooperative called Diani has been estab-
lished. The two cooperatives were working with 
38 formalized producer groups in 2014 (com-
pared to 17 before the GI registration), with an 
additional 1116 producers engaged in the GI 
strategy. Three groups of  collectors and sellers 
have also been formalized to promote the sale of  
the GI products. All of  these actors collaborated 
to establish the inter-professional association 
ADECAM, which manages the GI. Its objectives 
are: to facilitate coordination and not competition 
among producers; to increase the reputation of  
the GI on the coffee market; and to sensitize the 
local population about the importance of  forest 
conservation. Economically, the GI’s impact is 
important. The 2013/2014 campaign showed a 
price increase compared to the non-GI coffee 
(GRET, 2015). The first exported container (18 
tons) in 2013 benefited from a premium of  13% 
compared to the Guinean coffee market price and 
22% for the second container in 2015 (UNCTAD, 
2015).

The internal control system implemented 
by ADECAM played a key role in increasing and 
guaranteeing the coffee quality, offering it a better 
place in the international market. The project 
and public recognition of  the GI has enhanced 
collaborations and synergies with regards to 
export procedures, public funding (research and 
national projects) and development of  a local 
coffee market for the GI. This local market has 
created job opportunities locally, with investment 
in local infrastructure and ecotourism develop-
ment, allowing the promotion of  other local prod-
ucts and handicrafts.

The importance of  the quality linked to ori-
gin defined in the specification, the focus on local 

organization, the awareness raising among the citi-
zens of  the area through general assemblies and 
the market development have all worked together 
to contribute to local sustainable  development.

Conclusions

As we explored in this chapter, the focus on a 
sustainable diet is often not at the forefront of  
value chain interventions – particularly if  there 
is a focus on global value chains. Each empirical 
example explained how sustainability was 
defined in the context with some more focused 
on production (like in Mexico and Guinea) and 
others on consumption (in Costa Rica and Benin). 
However, some of  the commonalities that we see 
are found by looking across value chains, rather 
than along them. As we illustrated in the beginning 
of  the chapter, the literature has been focused 
mostly on value chains for tropical commodities 
and very little work has been completed on prod-
ucts that are needed for sustainable (and diversi-
fied) diets. For example, to be more sustainable 
could mean increasing the economic viability of  
local production while preserving traditional 
methods that are environmentally friendly. Al-
ternatively, the focus may be on stimulating con-
sumer interest in traditional or healthy food by 
offering direct contact with producers who are 
able to explain the importance of  their sustaina-
ble practices. In all cases, there is a need to better 
strengthen the organizational arrangements that 
bring sustainable production and consumption 
practices together in specific territories as these 
arrangements provide the catalysts for action.

A distinctive feature of  value chains that 
contribute to sustainable food systems, as illus-
trated in this chapter, is the social construction 
of  an enriched range of  attributes generally used 
to define food quality that goes beyond conven-
tional attributes to include broader values such 
as tradition, identity, culture and/or local produc-
tion (FAO, 2018a). Evidence shows that when a 
group of  diverse actors operating in a specific ter-
ritory generates new rules of  interaction based 
on reciprocity, autonomy and an appreciation of  
different types of  knowledge, they are able to 
build stable, inclusive and long-lasting market 
relationships both within the territory and outside 
of  it (FAO, 2016). Some of  the core activities that 
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are part of  these networks are based on the direct 
contact with consumers, either through farm vis-
its, farmers’ markets, direct sales or local super-
markets. Thus, where classic theories of  value 
chains view the interactions through the lens of  
power struggles or transaction costs, these more 
recent approaches are beginning to recognize 

the interactions that can enhance better prac-
tices, overcome lock-in effects and contribute to 
more sustainable food systems. More research 
on how these territorial networks are organized 
and expand is needed in order to better be able to 
understand how diets can be made sustainable 
alongside the production and trade of  food.
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Abstract
Current consumption patterns in Costa Rica and in other countries are driven by misinformation and lack of  
knowledge concerning the nutritional value and sustainability of  food products. Unhealthy diets are a major 
reason for health problems, environmental degradation and food biodiversity loss. To reverse this trend, in 2012 
Costa Rica launched The National Plan on Healthy and Sustainable Gastronomy as a multi-stakeholder initiative 
with participation of  public and private sectors. In the framework of  the plan and in collaboration with interna-
tional partners, Costa Rica also promotes the initiative ‘Healthy and Sustainable Gastronomy’ as a key driver for 
sustainable food systems. It is an innovative paradigm for the sustainability of  natural resources based on the 
consumers’ decision to prepare and enjoy food to be healthy. Sustainable and healthy gastronomy is alluded to by 
considering social, environmental and economic aspects along the entire production, marketing, service and 
consumption chain; and healthy in terms of  the greatest concern for the nutritional situation of  the population 
and the quality of  food, whether prepared at home or offered in gastronomic establishments. In a country where 
nature is a key part of  its brand and identity, a healthy and sustainable gastronomy is part of  a new paradigm of  
sustainable development based on agroecology and the efficiency of  agri-food systems.

23 Sustainable and Healthy  
Gastronomy in Costa Rica: Betting 

on Sustainable Diets

 Marcela Dumani Echandi, Patricia Sedó Masis,  
Randall García Viquez and Roberto Azofeifa Rodriguez

Introduction

Current consumption patterns in Costa Rica and 
in other countries are driven by misinformation 
and lack of  knowledge concerning the nutritional 
value and sustainability of  food products. 
Unhealthy diets are a major reason for health 
problems, environmental degradation and food 
biodiversity loss. Following this trend, the future 
of  food would face disappearance of  endemic, 
native and local edible plants that often have high 
nutritional value and have traditionally provided 
the basis of  national cuisines.

To reverse that trend, in 2012 Costa Rica 
launched The National Plan on Healthy and 
Sustainable Gastronomy as a multi-stakeholder 
initiative with participation of  public and private  

sectors. While the plan has triggered important 
progress in this area, lack of  information and 
awareness about linkages connecting food pro-
duction and consumption is a major barrier for 
improving population health and invigorating 
the sustainable food systems.

In the framework of  the plan and in collab-
oration with international partners, Costa Rica 
also promotes the initiative ‘Healthy and Sustain-
able Gastronomy’ (the initiative) as a key for 
sustainable food systems. Its goal is to promote, 
at the international level, a new healthy and sus-
tainable cuisine as a driving force for the diversi-
fication of  family farming systems, and as a new 
approach for the development of  agriculture. 
The Initiative is an innovative paradigm for the 
sustainability of  natural resources based on the 
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consumers’ decision to prepare and enjoy food 
to be healthy.

Food and Nutrition in Costa Rica

Food is the primary link between human beings 
and their environment. It is also a key component 
of  the economic, social and cultural fabric of  
communities and countries. The process of  food 
and nutrition security is a continuum among 
environment, production, distribution, selection, 
transformation and consumption. The sustain-
ability of  these factors has a direct effect on 
human wellbeing in terms of  health, nutrition 
and longevity.

Costa Rica occupies 0.03% of  the terrestrial 
surface and houses almost 4% of  the species of  
plants and animals on the planet. It is estimated 
to be the most biodiverse country in the world 
per square kilometer and it is part of  Mesoamer-
ica, one of  the World Biodiversity Centers. The 
abundant life zones, the presence of  important 
forests and wetlands and the extension of  its seas 
allow the production of  a wide range of  foods. 
An important variety of  introduced species has 
been added to its own biodiversity, becoming 
part of  the common food stock. Of  the 12,000 
species of  native plants in Costa Rica, about 500 
have been used as food. Unfortunately, most of  
the edible native species are no longer utilized 
due to the loss of  knowledge regarding their use, 
acculturation and the loss of  agrobiodiversity. 
There are exceptions in some regions such as 
indigenous territories where people continue 
using native species (Trujillo, 2014).

Although Costa Rica is one of  the countries 
with the highest life expectancies in Latin Amer-
ica, and has experienced a significant reduction in 
malnutrition, recent data indicates an increasing 
prevalence of  overweight and obesity in the gener-
al population, with worrying levels in children 
and adolescents. This is mainly due to changes in 
diet habits by increase in consumption of  meals 
outside home and processed food; and reduction 
of  vegetable and fruit consumption below recom-
mended levels. This has been accompanied by 
a significant increase in the epidemiological pro-
file of  chronic non-communicable diseases linked 
to nutrition, and sustained micronutrient defi-
ciency, or what is known as hidden hunger. This 
is compounded by the growing social inequality 

that poses greater vulnerability of  certain sectors 
to food insecurity, and a high dependence of  the 
country on the importation of  staple foods.

According to several studies carried out in 
Costa Rica, including the National Nutrition 
Survey 2008–2009, the Costa Rican diet is little 
varied; high in consumption of  food source of  
flour, fat and sugars, and little consumption of  
vegetables and fruits despite having a high avail-
ability of  these products in the country. The 
basic dish is rice and beans, although in the last 
25 years there has been a trend towards reducing 
the consumption of  beans without an adequate 
substitution of  a food with similar nutritional 
characteristics, which has impacted on the nutri-
tional quality of  basic food.

The reduction in the variety of  foods observed 
in the Costa Rican diet in recent years has also 
been favored by the increase in urbanization and 
the dedication of  the economically active popu-
lation to tasks that are located far from rural 
areas and agriculture. A growth in the number 
of  families that depend directly on purchasing 
rather than producing food has occurred, thus 
influencing in an increasingly important way the 
purchasing power of  families and with it, the pos-
sibility of  access to varied and nutritious foods.

A study conducted in communities in Ala-
juela and Heredia in 2014–2015 showed that 
young people have difficulty identifying crops in 
the field, since they have become accustomed to 
purchasing processed products in commercial 
places such as supermarkets. The loss of  ancestral 
knowledge to make use of  the naturally availa-
ble food resources, as well as to cultivate tradi-
tional food species, combined with the lack of  
interest in cooking are aspects identified by older 
adults as factors affecting the continuation of  
food traditions in the communities studied (Sedó 
and Solano, 2014).

Advances and Challenges  
Towards Sustainable Food Systems 

in Costa Rica

With the goal of  achieving sustainable food 
systems and promoting healthier food with 
higher nutritional value produced locally, 
several initiatives have been developed which in-
tegrate production and marketing of  food, good 

© CAB International 2019. For the personal use of Sandro Dernini.



 Sustainable and Healthy Gastronomy: Betting on Sustainable Diets 227

environmental practices and education for con-
sumers’ health.

Maintaining the country’s rich biological 
diversity requires good agricultural practices 
from the farm to the processing plant, reduction 
of  environmental damages, adequate productiv-
ity and safe and nutritious food for people. Since 
the early 1990s, both the private and public sec-
tors have been advancing towards more efficient 
and environmentally responsible production 
systems, with a significant increase in organic 
production. This has been stimulated by various 

tools, including the Program for the Promotion 
of  Sustainable Agricultural Production which 
between 2004 and 2010, achieved a reduction 
of  soil erosion in 80% of  the farms and a 50% 
reduction in water pollution (EPYPSA, 2010). 
Other important efforts address climate change, 
especially the goal of  becoming a carbon neutral 
country by 2021 and meeting emissions reduc-
tion targets set for 2030 (MINAE, 2015).

Efforts at the local level, such as organic 
fairs, farmers’ markets, wholesale markets and 
thematic fairs are being made to improve the 

Fig. 23.1. Local farmers’ market. Tibás, San José, Costa Rica.
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population’s access to fresh and diverse foods in 
a way that favors both local producers and con-
sumers economically.

With regard to sustainable consumption and 
production, significant efforts are being made by 
the public and private sectors to promote health-
ier diets and consumption of  fresh and varied 
foods. These include educational programmes by 
the Ministries of  Education and Health and the 
Costa Rican Social Security Fund, Dietary Guide-
lines, promotion of  the value of  food culture by 
the Ministry of  Culture and other bodies, Inter-
institutional Program for food losses and waste 
reduction, and an ecosystem services recognition 
programme, among others.

Harnessing food diversity, strengthening 
food culture and improving people’s eating hab-
its are part of  the major challenges the country 
must confront along the path to inclusive and 
low carbon development.

Towards a Healthy and Sustainable 
Gastronomy

One of  the objectives of  the plan is to achieve a 
more sustainable gastronomy in Costa Rica to 
enhance sustainable diets and production. The 
gastronomy sector is part of  the country’s cul-
tural environment and is an important factor in 
shaping the eating habits of  the population and 
what is considered the norm. Influenced by this 
environment and the information they receive, 
consumers are tempted to adopt unsustainable 
diets. Availability and positioning of  sustainable 
and healthy choices as the new norm can re-
verse the unfortunate current trends. This has 
to be accompanied by education as a way to 
generate awareness, knowledge and skills to dis-
seminate new values and behaviors.

Promoting a healthy and sustainable gastron-
omy through the plan will shape a new national 
cuisine containing more local, plant-based prod-
ucts (especially endemic edible plants), influence 
consumers’ eating habits and strengthen opportu-
nities for sustainable family farming. It can inspire 
solutions to the challenge of  food biodiversity loss 
due to the disappearance of  endemic, native and 
local high nutritional value edible plants, stimulate 
the consumption of  sustainable and more plant-
based diets, and enhance the image of  local gas-
tronomies, traditional cuisine and seasonal food 

products. It can address soil conservation, sustain-
able farming, efficient food distribution and reduc-
tion of  food losses and waste. Finally, it can also 
contribute to the national and global debates on 
the relevance of  sustainable diets for consumer 
health and on the sustainability of  agricultural 
production. As a result, a healthy and sustainable 
gastronomy can be the paragon for the country’s 
food culture.

Sustainable and Healthy Gastronomy:  
the Concept

Sustainable and healthy gastronomy is alluded 
to by considering social, environmental and eco-
nomic aspects along the entire production, mar-
keting, service and consumption chain; and 
healthy in terms of  the greatest concern for the 
nutritional situation of  the population and the 
quality of  food, whether prepared at home or of-
fered in gastronomic establishments.

Costa Rican cuisine is a manifestation of  
the various foods of  the country, with certain 
general characteristics as well as local nuances. 
It is based on the pre-Hispanic indigenous diet 
enriched throughout history with the broad die-
tary diversity of  the country and ingredients 
and preparation techniques brought over time 
by different migrant groups. This has resulted in 
foods and beverages that are used either daily or 
only in a festive context through which Costa 
Ricans demonstrate their own identity.

Both the national population and interna-
tional tourists consume Costa Rican cuisine, 

Fig. 23.2. Chicasquil leaves (Cnodoscolus 
chayamansa), used in traditional Costa Rican food 
(a ‘picadillo’).
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thus similar foods are found on the family table as 
well as in popular public places and restaurants. 
According to the FAO, ‘sustainable consumption 
and production of  food and agriculture is a 
holistic concept, driven by the consumers, which 
refers to the integrated implementation of  sus-
tainable patterns of  consumption and produc-
tion of  food, respecting the capacities of  natural 
ecosystems’. In this context, a healthy and sus-
tainable gastronomy is expected to support the 
country’s agro-biodiversity conservation, use 
biodiversity to strengthen gastronomic identity, 
improve the quality of  its products, increase the 
availability of  local or regional food at fair prices, 
and favour the livelihoods and income of  fami-
lies in rural areas.

A major challenge for Costa Rica is the 
appropriation of  a healthy and sustainable gas-
tronomy under a broad concept that transcends 
restaurants to also reach the homes, centers of  
study and work, which promotes practices, tech-
niques and ingredients of  the traditional cuisine 
while generating innovative proposals based on 
the available diversity of  agricultural, aquaculture 
and marine food species. The plan also aims 
to contribute to food and nutritional security 
of  producers and consumers. In the context of  
tourism, one of  the country’s main economic 
activities, having a cuisine that is also a sustain-
able tourism product can enhance local destina-
tions and differentiate the country as a whole.

The plan, promoted by public and private ac-
tors over the last five years, was declared by the 
Government to be of  public interest on March 
17, 2015 (Executive Decree # 38939-S-MAG-
MEIC-C). It involves efforts by public institutions 
(Ministries of  Agriculture, Tourism, Presidency, 
Health, Economy, Labor and Culture), local gov-
ernments, universities, producer and consumer 
organizations, and representatives of  the private 
sector. The plan is creating an ideal environment 
to propose new projects and initiatives or revitaliz-
ing existing ones. It stimulates the creation of  new 
ventures, the diversification of  production sys-
tems, the development of  human resources and 
the promotion of  personal development. It offers 
opportunities for greater well-being and quality 
of  life of  the participants, whether in production, 
distribution, marketing and consumption. It 
seeks to ensure more employment with better, dig-
nified working conditions, greater opportunities for 
women and youth, the integration of  marginalized 

and at-risk people, while also helping to combat 
poverty, renew interest in agriculture, and re-
duce migration to the city (Azofeifa, 2014).

While it is true that the plan is promoting a 
major gastronomic change through the creative 
use of  locally available food resources, new steps 
must be taken to motivate the families, especially 
the youth, to adopt ingredients not typically 
consumed, although they might be available in 
their communities. A significant and permanent 
change in the diet of  communities and its impact 
on their quality of  life requires the implementation 
of  projects and programs through the coordinat-
ed work of  institutions, organizations, producers 
and families. The plan requires actions by mu-
nicipalities, communities, producers, managers 
of  institutional canteens, and gastronomic busi-
nesses, among others, to develop networks and 
disseminate information on locally available sus-
tainable food resources.

In a country where nature is a key part of  
its brand and identity, a healthy and sustainable 
gastronomy is part of  a new paradigm of  sus-
tainable development based on agroecology and 
the efficiency of  agri-food systems, with a view 
to achieving important national goals:

 1. Conserve and sustainably produce the species 
of  natural and cultivated biodiversity, relevant 
for food production and for the nutrition of  the 
population.
 2. Encourage the use of  production practices 
based on technologies that favor the reproduction 
of  agroecology cycles.
 3. Promote the development of  local markets for 
fresh food, with social and environmental added 
value, that invigorates local economies.
 4. Facilitate spaces for the participation of  fam-
ily agriculture in the value chains of  sustainable 
agri-food systems.
 5. Promote good consumer practices oriented 
towards healthy eating, the use of  seasonal foods 
and the reduction of  food losses and waste.
 6. Promote the Costa Rican food culture, 
strengthening the national identity and the de-
velopment of  a differentiated gastronomy that 
promotes the supply of  local food and tourism.
 7. Promote innovation in the use of  food species 
and the diversification of  menus based on local 
products from sustainable production systems.
 8. Contribute to the food and nutritional security 
of  the population through greater availability, ac-
cess, consumption and biological utilization of  food.
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To achieve these goals, the plan works on the 
following deliverables: a training programme on 
sustainable diets; sustainability dialogues; a 
communication campaign in the gastronomy 
sector; an inventory of  endemic, native and or-
ganically grown relevant species of  food at the 
regional and national level; and gastronomy lab-
oratories for innovation and dissemination of  
options for consumption of  endemic, native and 
organic products. As a proposal for organic and 
sustainable family farming, the plan is an im-
portant driver of  sustainable production and 
consumption that stimulates the creation of  agri-
chains and enables diverse public and private 
actors to work together (tourism, agriculture, 
agricultural trade, health and nutrition, culture, 
environment, biodiversity, others). In spite of  the 
interesting progress made by so far, there are 
various challenges that the plan needs to address 
for its full implementation. The most signifi-
cant are:

• Consumer education and motivation. This 
requires an on-going effort of  information 
dissemination on the benefits of  the pro-
duction and consumption of  sustainable 
products. Public and private investment is 
needed.

• Traceability systems. They help demon-
strate to consumers that the food on their 
table is the result of  sustainable production 
in family farms.

• Nutritional information for consumers. 
Research is required to evaluate the nutri-
tional properties of  menus prepared with 
sustainable ingredients.

• Ecolabelling and standards for sustainable 
products. They need to be easy and inex-
pensive to implement and recognized and 
trusted by consumers.

• Demand and supply. There is a need to es-
tablish an information system to promote 
value chains and enable production to sat-
isfy demand.

• Role of  other actors in the food chain. Sup-
pliers need to adopt best practices for trans-
parency and management of  food products 
to guarantee quality and innocuousness.

The desired change described by the partners is:

All Costa Rican citizens, and those who visit the 
country, enjoy a healthy, adequate, sustainable, 
innovative and quality food, with cultural 

identity; (the Plan) promotes consumption, 
harvesting and trading of  locally produced food 
that favours family farming, protects and 
regenerate the ecosystem and incentivize 
solidarity and circular economies, contributing 
to just and full development in each part of  the 
national territory.

(Azofeifa, 2014)

Impacts at the International Level

The impact of  the plan has taken an international 
scope through the Sustainable and Healthy Gas-
tronomy Initiative promoted by Costa Rica under 
the umbrella of  the One Planet Sustainable Food 
System (SFS) Programme, which is part of  the 
One Planet Network. The initiative is motivating 
other countries and organizations to commit to 
similar proposals adapted to their own circum-
stances. In Costa Rica, the Ministry of  Agricul-
ture and Livestock has undertaken the initiative 
in collaboration with Hivos (Humanist Institute 
for Cooperation), IFOAM (International Federation 
of  Organic Agriculture Movements), CACORE (Costa 
Rican Chamber of  Restaurants), Smaackmakers 
(Dutch NGO) and INBio (National Biodiversity In-
stitute). Furthermore, the Initiative contributes 
to several of  the United Nations Sustainable 
 Development Goals (SDGs):

• It improves food security and nutrition and 
promotes sustainable agriculture (SDG 2).

• It focuses on sustainable consumption to-
wards more plant-based diets and produc-
tion patterns through the gastronomy sector 
(SDG 12).

• Increased demand for sustainably produced 
food contributes to climate change mitiga-
tion and adaptation (SDG 13), and to sus-
tainable land management and biodiversity 
conservation (SDG 15).

• It fosters economic growth at local, nation-
al and regional levels, and also seeks to in-
crease diverse and local gastronomy offers 
within the sustainable tourism industry 
(SDG 8).

• It has an international coalition of  partners 
(SDG 17) including national and interna-
tional non-governmental organizations, the 
Government of  Costa Rica in this initial 
phase as well as other governments in the 
follow-up phases.
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Other countries can follow the example of  Costa 
Rica. With an international scope, the initiative 
provides an opportunity to bridge efforts in 
emerging markets and Western countries, to fos-
ter sustainable lifestyles in food production and 
consumption. Part of  the challenge for stimulat-
ing sustainable diets is to link complementary 
existing approaches and the adaptation of  this 
new paradigm to different cultural contexts. 

Therefore, it is important to stimulate other 
countries and programmes to partner with the 
Initiative. Some ideas for partnerships are: the 
initiative as a subject for research (on the effec-
tiveness of  this methodology); the initiative as 
an opportunity to promote and further imple-
ment sustainable diets; and the Initiative as a 
component of  projects aimed at reducing food 
loss and waste.
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Introduction

The present global food system is facing a num-
ber of  challenges (Global Panel on Agriculture 
and Food Systems for Nutrition, 2016). These 
challenges have to be addressed when trans-
forming food systems. Food systems have major 
outcomes such as food security, ecosystem ser-
vices and social welfare (see Eriksen et al., 2008). 
Food systems may therefore be evaluated and 
assessed as to how far they address the global 
challenges through their outcomes (Ingram, 
2011). The interlinkages between the challenges 
and the system outcomes have been addressed in 
various recently published reports. The impact of  
the current global food system on resources and 

environment has been quantified by the United 
Nations Environment Programme (UNEP, 2016). 
Special attention is given to the impact on climate 
change (FAO, 2015). The impact of  the current 
global food system on food security, addressed by 
various reports, documents undernutrition, 
malnutrition and an increase in related non- 
communicable diseases in various countries 
(e.g. Gillespie and van den Bold, 2017). Indeed, 
sustainable models for transforming current 
food systems are needed to guide interventions 
(Global Panel, 2016; iPES Food, 2015). Address-
ing the goals of  sustainable development, actions 
are needed for interventions within the entire food 
system including inputs and production, process-
ing, storage, transport and retailing, consumption, 
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Abstract
Sustainable models are needed in order to transform the current food systems. This chapter presents arguments 
for using organic food systems as such a model. Food systems can be recognized as coupled human and natural 
systems, with a set of  activities and outcomes in which the boundaries of  the system can be defined. This chapter 
takes sustainability as an inherent property of  a food system. The identification of  ‘enabling mechanisms’ from 
the organic food system actors’ perspective may give insights to drivers and factors shaping food systems towards 
enhanced sustainability. Organic food systems are driven by both codified principles and value-based ethical and 
personal responsibilities. Organic production practices are specified in international and national standards and 
regulations, and are undergoing continual transformation processes. Organic farming is currently practised in 
172 countries by 2.3 million producers, and consumer demand is documented by a present market size of  US$80 
billion, thus a lot of  experience and data are already available. As organic farming provides a whole range of  
ecosystem services and promotes biodiversity, it may contribute to environmental sustainability. Studies have 
shown that consumers who regularly buy and eat organic food seem to link health and environmental sustaina-
bility through their food choices. This indicates that the organic food systems may also contribute to sustainable 
diets in theory and practice.
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policymaking and education. Special attention  
is drawn to (re-)connecting the different actors 
operating within food systems (Gillespie and van 
den Bold, 2017) as well as to taking actions on 
different (spatial) levels with a focus on alterna-
tive food systems (de Shutter, 2014). For analysis 
and modelling of  the system’s transformations, 
researchers need to engage in interdisciplinary 
work from a holistic view to provide appropriate 
solutions to present challenges (iPES Food, 2015; 
FAO, 2017). Taking a system lens to organic agri-
culture and food production and consumption, 
this chapter delivers lessons learned from the or-
ganic food system model (Kahl et al., 2016).

A System Approach to Food  
and Farming

A food system can be defined as a set of  activities 
and outcomes that makes up the boundaries of  
the system (e.g. Eriksen, 2008; Ingram, 2011; 
Grant, 2015). For Ostrom (2009), the challenge 
of  taking a system approach to food is to identify 
and analyse relationships among multiple levels 
of  these complex systems at different spatial and 
temporal scales. The UNEP (2016) report linked 
global challenges of  food systems, a system ap-
proach and the sustainable developmental goals. 
Allen and Prosperi (2016) take sustainability as 
an inherent property of  a system ‘that is open to 
interactions with the external. It is the dynamic 
preservation, over time, of  the intrinsic identity of  
the system among perpetual changes’. Vergragt 
et al. (2014) identified ‘enabling mechanisms’ to-
wards sustainable food systems from the actors’ 
perspective as well as identified the main drivers 
of  food systems as ‘our (perceived) needs or wants, 
driven by our values’. As we propose an organic 
food system as a values-based sustainable food sys-
tem model, we will describe those values as an es-
sential part (De Boer et al., 2007). Such values seem 
to be underlying principles of  both sustainable 
food systems (HLPE, 2014) as well as the sus-
tainable diet definition (Burlingame & Dernini, 
2012). There is a strong interlinkage between 
food systems and diets, indicating sustainable 
food systems as prerequisites for sustainable di-
ets (Moomaw et al., 2012; Meybeck and Gitz, 
2017). As dietary patterns co-shape the sustain-
ability of  food systems, behavioural changes are 
needed for healthier and more sustainable food 

choices (Stehfest, 2014). Therefore, it is a chal-
lenge how to shift eating habits and food choices 
towards enhanced sustainability.

Organic Food Systems as Models for 
Sustainable Food Systems in Transition

We propose the organic food system as a potential 
contributor to enhance sustainable diets (Strass-
ner et al., 2015; Reaganold and Wachter, 2016). 
The term ‘organic’ agriculture was coined in the 
first half  of  the 20th century. Since then, it has 
been used in a number of  documents at interna-
tional and national level, in scientific papers and 
has become common use in language (e.g. Vogt, 
2007). The International Federation of  the Or-
ganic Agriculture Movements (IFOAM) defined 
the worldwide principles for organic agriculture: 
principle of  health, ecology, fairness and care 
(IFOAM, 2008). These principles can be taken as 
the shared mission values of  organic agriculture 
and food systems on a global level (Alrøe and Kris-
tensen, 2004). They are to be used as a whole 
(Daugbjerg and Botterill, 2012), and act as the 
basic orientation to guide the attitude and behav-
iour of  the organic food system actors (Esmer and 
Pettersson, 2007).  Operation values as integrity, 
trust and transparency seem to be shared among 
organic food system actors (Hertwig et al., 2017). 
Actors of  the organic food system can be identi-
fied and characterized across different scales and 
on different levels and based on shared values, as 
well as following codified principles along the food 
production chain. Organic principles are codified 
in international and national standards and 
regulations (Niggli, 2015). The standards are 
mandatory for system actors on farms and during 
processing and distribution. To protect against 
misuse, organic food production, processing and 
distribution is regulated via laws and controlled 
with audits in more than 80 countries (Willer and 
Lernoud, 2017). The certification under various 
schemes mandated by law also give organic prod-
ucts a legal meaning.

Farming activities are within the frame of  
organic standards and regulations on different 
levels (e.g. Bellon and Perven, 2014). This frame 
gives low input in terms of  fertilization and pest 
control and avoids synthetic materials; further-
more, there is minimal use of  antibiotics in ani-
mal husbandry and a ban on genetically modified 
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organisms (GMOs). An activity especially follow-
ing from the codified principles is the certifica-
tion process. Organic processing regulation in 
the European Union strictly limits the use of  food 
additives (only 48 are allowed). The number is 
furtherly reduced (to less than 10) according to 
some private standards (Kahl et al., 2014). In 
many countries with a domestic organic market, 
activities in public procurement and services are 
part of  the organic food system (Caldeira et al., 
2017). Strassner et al. (2016) give an overview 
of  sustainable HORECA including organic per-
spectives and case studies in different countries.

The organic food market is increasing 
worldwide (Willer and Lernoud, 2017). This in-
dicates that the organic food system model is not 
limited to any geographical or cultural domain. 
Several studies have been performed with the 
aim to identify the drivers of  the organic food 
choice by consumers (Padel and Foster, 2005; 
Hjelmar, 2011; Stolz et al., 2011). Differences 
between regular and occasional organic food 
consumers were also studied (Janssen and 
Hamm, 2012; Pino et al., 2012). Ethical motiva-
tions act as driving forces of  consumers’ pur-
chasing intentions (Eden, 2009; Michaelidon 
and Hassan, 2008), particularly for those who 
consume organic food regularly (Janssen and 
Hamm, 2012; Pino et al., 2012). ‘Egoistic’ motives 
such as health consciousness and ‘altruistic’ 
motives such as environmental concern are the 
main determinants of  the organic food choice by 
consumers (Chyssohoidis and Krystallis, 2005; 
Torjusen et al., 2004; Kriwy and Mecking, 2012; 
Zagata, 2012; Kesse-Guyot et al., 2013; Kareklas 
et al., 2014). The main drivers to buy organic 
food seems to be values based (Michaelidon and 
Hassan, 2008; Eden, 2009; Pino et al., 2012). 
Ethical issues and personal responsibility seem 
to be a major trajectory (Chryssohoidis and 
Krystallis, 2005; Padel and Foster, 2005). Stud-
ies have shown that consumers who regularly 
buy and eat organic food seem to follow healthy 
and more sustainable consumption patterns 
based on plant foods (Eisinger-Watzl et al., 2015; 
Baudry et al., 2016a, b; Kesse-Gyuot et al., 2017), 
and seem to link health and sustainability 
through their food choices (Kesse-Gyuot et al., 
2013) without fully understanding the associa-
tion or even the causality. There are various in-
vestigations trying to understand motivations 
and behaviour of  regular and occasional organic 

consumers in different geographical and cultur-
al conditions, indicating that organic consump-
tion activities are linked to a certain degree of  
responsibility as well as consciousness of  the ac-
tors (Pearson et al., 2007, 2011; Janssen and 
Hamm, 2011; Kareklas et al., 2014; Hemmer-
ling et al., 2015; Bashaa et al., 2015).

As the organic food system is based on a set 
of  values and codified principles, there is an in-
trinsically intended outcome of  the system that 
can be identified through different documents. 
Organic food systems outcomes have been as-
sessed in a number of  studies. Niggli et al. (2011) 
reviewed various reports and scientific papers on 
environmental, social and economic impacts of  
four different certification schemes including or-
ganic. Compared to the other labels, the number 
of  studies available on organic standards was 
significantly higher, thus indicating a higher lev-
el of  documentation and data for organic agri-
culture. Numerous studies have compared the 
environmental, social and economic impacts of  
organic agriculture and food production with 
those of  other farming systems (Mondelaers et al., 
2009; Gomiero et al., 2011; Lynch et al., 2012; 
Tuomisto et al., 2012; Reaganold and Wachter, 
2016; Clark and Tilman, 2017). General con-
clusions are difficult to draw from the results of  
these studies that widely differ for many aspects 
(farm scale, climatic conditions, inputs, etc.). 
Moreover, most of  these studies have been per-
formed at farm level. Therefore, the impacts of  
the whole food system have not been taken into 
account. Organic farms generally have more 
plant diversity, greater faunal diversity (insects, 
soil fauna and microbes, birds) and often more 
habitat and landscape diversity (Bengsston et al., 
2005; Crowder et al., 2010; Kennedy et al., 
2013; Tuck et al., 2014). These effects vary with 
the type of  organism, crop, farm size, manage-
ment within the farm and management of  sur-
rounding farms, and so. (Bengtsson et al., 2005; 
Belfrage et al., 2005; Gabriel et al., 2010; Tuck 
et  al., 2014). From a comparison between or-
ganic and non-organic high-input systems, yield  
averages are 5–34% (or 8–25% as reported in 
Reganold and Waechter, 2016) lower in organic 
systems. However, with certain crops and the 
adoption of  best practice, the yield gap can be 
reduced to 13% and even less (Seufert et al., 
2012; Ponisio et al., 2015). Moreover, the organ-
ic to conventional yield gap can be reduced to 
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about 9% by applying diversification practices, 
such as multi-cropping and crop rotation (Poni-
sio et al., 2015). When assessing the impact of  
the production method on the food itself, most 
studies compared foods delivered from organic 
production to those from non-organic produc-
tion. These comparisons are mainly based on 
measurements of  the content of  food constitu-
ents reflecting food safety and nutrition quality 
issues. The overall conclusion from the meta- 
analysis studies available so far is that because 
of  the farming methods and feeding regimes, 
organic food contains significantly less pesti-
cide and antibiotic residues, whereas food con-
stituents show higher levels of  some secondary 
plant metabolites and fatty acids as well as low-
er levels of  proteins or cadmium (Mie et al., 
2017). Implications on human health indicate 
less exposure of  workers to pesticides (Reganold 
and Wachter, 2016), but its direct effects on 
human health have not yet been not investigat-
ed (Brantsæter et al., 2016; Mie et al., 2017). 
Taking organic level in the diets, organic con-
sumers who regularly buy and consume organic 
food are healthier with markedly less over-
weight and obesity (Kesse-Guyot et al., 2013; 
Eisinger- Watzl et al., 2015) as well as following 
recommended healthier dietary patterns (Kes-
se-Guyot et al., 2013; Baudry et al., 2016a, 
2016b). Other studies reported reduced allergy 
prevalence in children following an organic 
diet (Alfven et al., 2006) or a reduced risk of  
having a metabolic syndrome in adults (Baudry 
et al., 2017a, b).

Organic food and farming is also part of  di-
etary concepts, which have been and are still 
taken as examples of  sustainable diets.

The traditional Mediterranean diet pat-
tern, a regional plant-based one, has long been 
acknowledged for its protective health effect, 
and more recently, for its potential sustainabil-
ity (Dernini et al., 2017). Until the 1950s it 
was a traditional/natural/organic food system 
of  production and consumption. To take into 
account the tremendous changes in food pro-
duction that have occurred over the years, the 
recently updated international recommenda-
tions for Mediterranean diet for today (Bach-
Faig et al., 2011) stress the consumption of  
‘eco-friendly foods’, in practice organic foods, 
to keep the highest nutritional quality and 
avoid toxic pesticides residues or GMO crops. 

A recent cohort study (Seconda et al., 2017) has 
shown that consumers combining a Mediter-
ranean dietary pattern mainly made of  organ-
ic foods exhibit the best sustainability scoring 
for some dedicated sustainability indicators 
such as diet nutritional quality, plant/animal 
protein ratio and body mass index, thus high-
lighting the synergy between the two combined 
dimensions.

The New Nordic Diet (NND) is a chef-driven 
constructed diet, building on four key principles: 
Nordic Identity, gastronomy, sustainability and 
health. Taking all four principles into account 
eight dietary guidelines have been suggested 
(Mithril et al., 2012, 2013). The idea is that the 
food should be produced locally, be organic, 
mainly plant based and of  high quality and high 
biodiversity (Mithril et al., 2012, 2013; Bügel  
et al., 2016). The first scientific studies looking at 
the health effects of  the NND suggest that the 
diet may be a suitable alternative for areas that 
have cultural difficulties adhering to the Medi-
terranean diet (Adamsson et al., 2014; Poulsen 
et al., 2014; Lankinen et al., 2016).

Conclusions

We have described the organic food system as a 
sustainable food system model in transition. 
Organic food system actors share specific val-
ues. It remains to be investigated how far cur-
rent trends in the organic food system towards 
globalization, multinationals, and so on, may 
influence how actors follow these values fur-
ther and set their activities. Furthermore, we 
identified mission values of  food chain actors 
such as integrity, transparency and trust, 
which seem crucial towards other system ac-
tors such as consumers and policy makers. 
What makes the organic food system different 
from others is that the principles are codified 
and further protected through control mecha-
nisms along the food chain from farm to the 
point of  purchase. The organic food system of-
fers a wide range of  documentation and data 
available for all scales and levels. It makes the 
organic food system valuable for studying, ana-
lysing and using it as a ‘living laboratory’ on 
how to develop interventions to make food sys-
tems more sustainable.
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Introduction

In the last few years the use of  the regular de-
mand for food on the part of  government entities 
(i.e. institutional demand) has been recognized 
as an instrument with the potential to promote 
sustainable and transformative development of  
local food systems (Morgan and Sonnino, 2008; 
Foodlinks, 2013; De Schutter, 2014; Fitch and 
Santo, 2016; Kelly and Swensson, 2017).

Various countries, regions and cities from 
low-income to high-income economies have 
been developing institutional food procurement 
programmes (IFPP) aimed at building a direct 
linkage between public demand for food and 
 local and smallholder agriculture production. 

Those programmes are based on the premise 
that public institutions, when using their finan-
cial capacity and procurement power to award 
contracts, can go beyond the immediate scope 
of  simply responding to the state’s procurement 
needs, by addressing additional social, environ-
mental or economic objectives that contribute to 
the overall public good of  a state (Quinot, 2013).

Different public institutions can provide the 
regular and predictable demand for food for the 
implementation of  IFPP. They include prisons, 
hospitals, universities, armies, social programmes 
and, most commonly, schools.

The IFPP – and related policy and legal 
frameworks – can determine not only the way 
food is procured, but, in particular (i) what food 
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Abstract
Institutional food procurement programmes (IFPP) have been receiving increasing attention from the literature, 
policy makers and development agencies as an important policy instrument with the potential to deliver multiple 
benefits for multiple beneficiaries, including food consumers and food producers. A key characteristic of  IFPP is 
that it has the possibility – based on its policy and regulatory frameworks – to determine not only the way food is 
procured, but, in particular: (i) what food will be purchased (such as local, diverse, nutritious, healthy, culturally 
adequate, environmentally friendly); and (ii) from whom (e.g. local and smallholder producers). It can also deter-
mine how food is received, stored, prepared and its waste managed. Considering the extent of  public sector demand 
and how these choices are made, this chapter argues that IFPP holds considerable potential to influence both food 
consumption and food production patterns and to deliver multiple social, economic, environmental, nutritional 
and health benefits to the food system that will contribute to more sustainable diets. It provides an overview of  the 
literature on the potential benefits of  IFPP linked to the promotion of  sustainable diets taking into consideration 
the three key pillars of  sustainability as well as examples of  good practices from the Brazilian food procurement 
programme (Programa de Aquisição de Alimentos), Cape Verde national school feeding programme and the munici-
pality of  Rome (Italy).
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will be purchased (such as local, diverse, nutri-
tious, healthy, culturally adequate, environmental- 
friendly) and (ii) from whom (e.g. local and 
smallholder producers). It will also determine 
how food will be received, stored, prepared and its 
waste managed. Another key characteristic of  
IFPP is that it has the potential to influence both 
food consumption and food production patterns 
through its purchasing power (Foodlinks, 2013; 
Bontrager et al., 2014; IPES, 2016; Fitch and 
Santo, 2016). By changing the practices of  pub-
lic food procurement and creating a demand for 
sustainable diets, governments have the power to 
set a positive trend. They can send a signal about 
their ambitions on the future directions of  the 
food system that has the power to incentivize 
those involved in the supply chain to align their 
values accordingly, accelerating a transition to-
wards sustainable food consumptions and pro-
duction (Foodlinks, 2013; De Schutter, 2014; 
IPES, 2016; UNSCN, 2017).

Considering the weight of  public sector de-
mands and depending on how those choices are 
made, this chapter argues that IFPP holds the 
potential to deliver multiple social, economic, 
environmental, nutritional and health dividends 
to the food system that can contribute to sus-
tainable diets and its main constitutive elements.

We adopt the definition of  sustainable diets 
as those:

diets with low environmental impacts which 
contribute to food and nutrition security and to 
healthy life for present and future generations. 
Sustainable diets are protective and respectful of  
biodiversity and ecosystems, culturally 
acceptable, accessible, economically fair and 
affordable; nutritionally adequate, safe and 
healthy; while optimizing natural and human 
resources.

(Burlingame et al., 2010)

Building on the existing literature on food 
procurement and on the experience of  different 
countries, this chapter aims at exploring the 
multiple benefits that IFPP has the potential to 
achieve within the food system and that can 
contribute to the promotion of  sustainable diets.

This chapter will be organized under three 
sections. The first section will provide an over-
view of  the literature on the potential benefits 
of  IFPP linked to the promotion of  sustainable 
diets considering four main spheres: social, eco-
nomic and environmental – the three key pillars 

of  sustainability – as well as nutrition and health. 
The second section will focus on country experi-
ences and provide best practices examples. The 
last section will be dedicated to the concluding 
remarks.

Multiple Benefits and Beneficiaries

One of  the key characteristics of  an institutional 
food procurement initiative is its multifaceted 
nature and its potential to achieve through a 
single policy intervention multiple benefits and 
beneficiaries.

There is a range of  literature and policy doc-
uments that recognizes the multiple dividends 
that IFPP has the potential to achieve and the 
contributions that public procurement of  food 
can make to sustainability and its three key 
spheres: economic, social and environmental 
( Espejo et al., 2009; Foodlinks, 2013; De Schutter, 
2014, 2015; FAO, 2015; Fitch and Santo, 2016; 
Smith et al., 2016). Specific health and nutri-
tion dividends can also be added (Morgan and 
Sonnino, 2008; Global Panel, 2015; Fitch and 
Santo, 2016).

They also recognize that institutional pro-
curement has the potential to benefit not only 
those who receive the food through the public 
institutions (food consumers) but also those who 
supply the food (food producers) and the com-
munity in general.

Nutritional and health benefits

As mentioned above, one of  the primary aims 
of  IFPPs is to link public food procurement 
and smallholder agriculture production. How-
ever, the dimension of  IFPP must also surpass 
the market aspect, integrating other impor-
tant elements such as dietary recommenda-
tions. As a positive relation between nutrition 
and public procurement, IFPP has the poten-
tial to: (i) provide health and nutrition for 
those who receive the food; (ii) support specific 
food production in order to promote healthy 
diets; (iii) promote ‘culturally adequate’ food 
and (iv) promote biodiversity (Burlingame et al., 
2010; Foodlinks, 2013; Fitch and Santo, 2016; 
UNSCN, 2017).
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Nutrition has been dominated by the study 
of  specific nutrients, nutrient deficiencies, and 
sometimes specific foods or food groups and their 
impact on health and nutrition. In recent years, 
a number of  initiatives and studies have focused 
more directly on the question of  diets and their 
impacts on human health, the environment, 
and food systems (Thompson and Amoroso, 
2014). As highlighted by UNICEF (2013), inad-
equate food consumption is the leading cause of  
malnutrition. Food is the fundamental basis for 
good nutrition; adopting a healthy, balanced diet 
is essential to prevent malnutrition in all its 
forms, as well as a range of  non-communicable 
diseases and adverse health conditions.

As already mentioned, sustainable diets 
take into consideration not only the impact on 
food production, but also on food consumption 
patterns that are often unhealthy. One aspect 
of  healthy diet is food diversification; accord-
ing to FAO (2016), 95% of  the calories that 
people obtain from food comes from only thirty 
different crops, and only four of  these – maize, 
rice, wheat and potatoes – are the ones feeding 
the population. Furthermore, a small amount 
of  ingredients such as refined flours, sugar and 
oil originated from those crops and, despite be-
ing only few products, they represent the base 
of  ultra-processed food. Several people around 
the world – including from developed and devel-
oping countries – have diets based on undiversi-
fied and unhealthy food, maintaining the cycle 
of  food insecurity and malnutrition (Popkin, et al., 
2012; Garnett, 2014; Johnston et al., 2014).

IFPP can play a vital role in stimulating 
smallholders to produce more local and biodi-
verse crops, increasing the number of  healthy 
foods offered in the schools and at the local 
market, plus contributing to the diversification 
of  the diet. The promotion of  agricultural pro-
duction diversification and consumer awareness 
about the importance of  diversified diet are both 
key elements to explore agricultural biodiversity, 
rural development and sustainable diet.

Social and economic benefits

As stated by Mason and Lang (2017), it would 
be impossible to do justice to the notion of  sus-
tainable diet without facing the importance of  
its economics and social aspects, such as income 

generation and value added. Consumer choices 
are shaped by prices, their incomes and by afforda-
bility, but also by cultural and social factors.

From a social perspective, IFPP has the po-
tential to contribute to food and nutrition securi-
ty of  both food consumers and food producers. 
Studies show that, in the first case, it can do this 
by providing quality and nutritious food in the 
institutional settings where consumers do not 
have much – if  any – choice or alternative food 
sources. In the case of  food producers, IFPP can 
contribute to their nutrition security through 
improvements from agricultural income and 
production (Joshi et al., 2008; IPC and WFP, 
2013; Gyoeri et al., 2016).

One of  the primary objectives of  IFPP is,  
indeed, to support local and smallholder food 
producers through the provision of  new, stable, 
predictable and fair-priced market opportuni-
ties (Morgan and Sonnino, 2008; De Schutter, 
2015; FAO, 2015; Kelly and Swensson, 2017).

The rationale behind those programmes is 
that connecting large, predictable sources of   
demand for agricultural products to smallholder 
farmers can reduce uncertainty associated with 
producers’ engagement with markets and in-
vestment risks in improved and diversified pro-
duction. This may encourage investments, 
 improved quality and production diversity, lead-
ing to higher and steadier incomes and ultimately, 
improved livelihoods (Sumberg and Sabates- 
Wheeler, 2010; Mitchel, 2011; De Schutter, 
2014; WFP, 2016).

Another key potential of  IFPP is that it can 
provide smallholders not only with this specific 
market opportunity, but it can also act as a 
learning path for the access to other formal and 
more demanding private and public markets. Al-
though findings are preliminary and mostly 
qualitative based, they show that IFPP has the 
potential to support smallholder producers to 
acquire the technical and organizational skills to 
comply with the requirements not only of  this 
local institutional market, but also other formal 
and more demanding private food markets (IPC 
and WFP, 2013; Kelly and Swensson, 2017).

Furthermore, IFP can also constitute an 
 important market and income opportunity for 
other actors in the value chain, including small 
traders, small processors, and small and medium 
food enterprises, spreading the benefits along the 
community (Foodlinks, 2013; FAO and WFP, 2018). 
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IFPP also provides the opportunity for govern-
ment to target and support specific groups of  vul-
nerable producers, including women, indigenous 
peoples, members of  traditional communities 
and youth. The Brazilian experience described in 
the next section is a significant example of  this 
possibility. On these cases, institutional procure-
ment may represent an important part in social 
equality.

Environmental benefits

It is well established that food and diets – including 
production, processing, transportation, prepara-
tion and consumption – have a considerable 
environmental impact (Fitch and Santo, 2016; 
HLPE, 2017; Mason and Lang, 2017). Indeed, 
food consumption has been identified as one 
of  the key drivers of  environmental pressures 
( Mason and Lang, 2017). The definition states 
clearly that sustainable diets are those with low 
environment impact that are protective and 
 respectful of  biodiversity and ecosystems.

Within this context, IFPP can contribute to 
sustainable diets not only through the provision 
of  environmentally friendly food to its consum-
ers, but, in particular, as a demand-driven inter-
vention. IFPP has been recognized with great 
potential to positively influence water and land 
use, biodiversity and climate change (Fitch and 
Santo, 2016; Foodlinks, 2013).

Institutional procurement can target food 
that is produced in a specific way, and, therefore, 
use its purchasing power to support and promote 
forms of  agricultural production that ensure en-
vironmental sustainability as well as biodiversity. 
This includes the purchase of  food based on: 
low-impact production methods with reduced 
carbon inputs and greenhouse gas emissions; 
organic production; agroecology and biodiversi-
ty attuned practices; and enhanced animal wel-
fare criteria (Foodlinks, 2013). There is a range 
of  available systems that IFPP can avail to incor-
porate sustainability criteria and guarantee the 
quality of  the produce. Approaches for this in-
clude, for example, a national registry of  agroe-
cology producers, organic certification and a list 
of  criteria for environmentally sustainable food.

Furthermore, IFPP has the potential not only 
to influence more environmental and biodiverse 

types of  agriculture but also promote environ-
mental benefits in terms of  reduced packaging; 
food waste; and lower food miles (Foodlinks, 2013). 
The example of  the city of  Rome described in the 
next section is an interesting example of  that.

Examples of Good Practices

The Brazilian food purchase  
programme

The Brazilian food purchase programme Pro-
grama de Aquisição de Alimentos (PAA) was cre-
ated in 2003 as part of  the Brazilian national 
strategy on food and nutritional security, Zero 
Hunger is a multidimensional programme that 
combines the goal of  promoting food security 
with the broader concerns of  inclusive economic 
and social development. Currently, PAA has nine 
goals that clearly state the multifaceted nature 
of  the programme. They include: (i) support 
smallholder production (family farmers and 
 rural entrepreneurs) by promoting economic 
and social inclusion with sustainable surplus 
growth and the processing and industrialization 
of  food products; (ii) support the consumption 
and valorization of  food produced by smallhold-
ers; (iii) promote access to food, in the quantity, 
quality and regularity necessary for people with 
food and nutritional insecurity; (iv) promote and 
enhance biodiversity, organic and agro-ecological 
food production; and (v) encourage healthy 
eating habits at local and regional level. The 
programme also prioritizes the poorest and most 
vulnerable producers, which include disadvan-
taged social groups, such as land reform settlers, 
indigenous people, and women.

Data on the implementation of  PAA through 
the National Supply Company (CONAB) shows 
that in 2016, 88,120 tons of  food was purchased, 
benefiting 29,318 smallholders, including both 
farmers and rural entrepreneurs (CONAB, 2017). 
PAA also benefited 9,306,019 food consumers 
considered to be food- and nutrition-insecure, en-
suring their access to healthy and locally produced 
food. Women’s participation in the programme 
has reached 57%, an important increase from 
the 21% participation rate in 2009 (CONAB, 2016). 
Similarly, spending on biodiverse products had 
risen from 5.36% in 2012 to 10.99% in 2015. 
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 Although it is a small percentage compared with 
overall food purchases, it illustrates the potential 
of  IFPP as a strategic tool in promoting a market 
for biodiverse food, as well as in supporting its con-
servation and sustainable use (UNSCN, 2017).

Cape Verde national school feeding 
 programme

The Cape Verde school feeding programme, sup-
ported by World Food Programme (WFP), has been 
in existence since 1979. In 2007 its operational 
responsibilities were transferred from the WFP to 
the government, and since 2010 the programme 
has been fully funded and implemented by the gov-
ernment. Under the government ownership and 
the United Nations joint support programme, the 
school feeding programme started to be reformu-
lated and a pilot project implemented that aimed 
to: (i) improve the nutritional status and eating 
habits of  students and prevent diseases; (ii) contrib-
ute to poverty reduction and social cohesion; and 
(iii) stimulate local agriculture production through 
the purchase of  local products (Bigaud, 2014).

This new approach includes: (i) diversifica-
tion of  school menus (introducing fresh fruits, 
vegetables, fish and local beans); and (ii) creation 
of  market opportunities for smallholder local pro-
ducers. This approach reflects the government 
aim of  using schools’ food demand as an instru-
ment to achieve broader social, economic, nutrition 
and health outcomes. For instance, the improve-
ments in the nutritional composition of  the menus 
by diversifying with fresh and local food – combined 
with food and nutrition education – is directly 
aimed at improving health and nutrition outcomes, 
including the prevention of  non-communicable 
diseases, considered one of  the priorities in the 
government agenda (Drake et al., 2016).

The use and purchase of  fresh products is 
also aimed at supporting domestic agriculture 
and decreasing the dependence on imports (esti-
mated at 80% of  food consumed in the country). 
Particular attention is also given to the cultural 
adequacy and acceptability of  the menus with 
the replacement, for instance, of  lentils by local 
types of  beans (Drake et al., 2016).

During the pilot project (2012–2014) imple-
mented in 31 pilot schools, 48 tons of  foods were 
purchased locally and 8942 students were en-
rolled in the scheme (Bigaud, 2014). Despite the 
encouraging results, recent studies show that the 

implementation of  the new approach still faces 
important challenges, including its costs and eco-
nomic sustainability (Drake et al., 2016).

The municipality of Rome (Italy)

The municipality of  Rome and, in particular, its 
school feeding programme, is an interesting ex-
ample of  the pursuit of  social, economic, nutri-
tional and, especially environmental outcomes 
through the procurement of  food for schools. In 
2002, Rome set a target of  70% of  food in school 
meals being organic, combined with other re-
quirements linked to food quality and territoriali-
ty to ensure children’s health and safety, but also 
to promote local economic development, environ-
mental protection, and local culture and tradi-
tions (Morgan and Sonnino, 2008). The change 
to organic food entailed three progressive phases.

During the first phase (2002–2004), organ-
ic products were identified that could be supplied 
in sufficient quantities to meet demand and that 
were not too challenging for the city’s procure-
ment policy and tendering procedures. During 
the second phase (2004–2007), more specific 
 requirements were included in the tenders, in-
cluding seasonality, variety and territoriality. The 
third phase incorporated targets on food losses 
and waste, including, the separation of  waste for 
collection, the use of  low environmental impact 
detergents and of  non-disposable plates, glasses 
and cutlery. Other aspects of  sustainability that 
were prioritized included Protected Denomina-
tion of  Origin/Protected Geographial Indications 
(PDO/PGI) products introduced to emphasize 
territoriality – and as such creating marketing 
opportunities for local producers – and fair trade 
products to promote social justice and solidarity 
beyond its most immediate boundaries (Food-
links, 2013; Morgan and Sonnino, 2008).

Data related to the 2007–2012 call for ten-
ders shows that 69% of  the 144,000 meals served 
across 550 institutions included organic food 
(Foodlinks, 2013). More recently, within the 
new municipality administration most of  those 
criteria were confirmed in the new guidelines, 
which included a once-a-week ‘green’, locally 
sourced, organic, vegetarian menu, aimed at in-
creasing the environmental sustainability of  the 
food sourced at schools (Narducci, 2016).
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Concluding Remarks

The literature and the different country experi-
ences demonstrate the potential that institu-
tional food procurement has to address different 
social, economic, environmental as well as health 
and nutrition outcomes that contribute to the 
promotion of  healthy diets. The great potential 
of IFPP is reinforced by its possibility of  influenc-
ing not only sustainable consumption, but also 
production patterns, with the possibility of  pro-
moting sustainable diets among its direct food 
consumers, the food producers and the commu-
nity in general.

Nevertheless, despite the enormous oppor-
tunity that IFPP offers to drive more sustainable 
diets, the story of  public procurement is often 
still ‘a tale of  untapped potential’ (Foodlinks, 2013). 
Many factors can justify this fact (see, Kelly and 
Swensson, 2017); among them, there is multi-
faceted and complex nature of  those programmes 
as well as lack of  data and evaluation of  its ef-
fective impact against its multiple goals and 
beneficiaries.

IFPPs are by their essence multifaceted and 
complex programmes. The different outcomes 
that these initiatives can reach – but also the 
challenges faced – go beyond sector-bound sin-
gle institutions. They include, as described in 
this chapter, health, economics, agriculture and 
environment. If, on the one hand this multifac-
eted nature of  IFPP is one of  its distinct charac-
teristics, on the other it is a source of  difficulties 

and complexity in its implementation. As recog-
nized by the literature and country experiences, 
for its successful implementation IFPP may require 
a coordinated and collaborative multisectoral 
approach that recognizes and emphasizes its 
cross-cutting, multifunctional nature. Such an 
approach, however, is not always easy to adopt. 
It may require effective institutional coordina-
tion, with clear institutional roles and overar-
ching legal and policy frameworks that guide 
collaboration between ministries, policies, 
strategies and institutions, running from the 
ministry down to the local level where food 
procurement takes place (FAO, 2013, 2015; 
Kelly and Swensson, 2017).

Another important issue is that there are still 
important research gaps and lack of  monitoring 
and evaluation systems of  existing programmes 
to document best practices and determine the  
effective impact of  IFPP against its multiple ben-
efits and beneficiaries. Evaluating and measuring 
the impact of  IFPPs, especially due to its multifac-
eted nature, is not an easy task.

Although the literature discussed in this 
chapter indicate positive and important trends 
on IFPP potentialities to achieve social, eco-
nomic, environmental, health and nutrition 
outcomes, further research and impact evalua-
tion are still necessary. They are key to continue 
to build the evidence base and best practices 
linking institutional purchasing to its multiples 
outcomes and the promotion of  sustainable di-
ets, and to drive its effective implementation.
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Introduction

Any diet that is qualified as a ‘sustainable diet’ 
must fulfil certain criteria. It should be nutrition-
ally adequate, affordable, safe, healthy and cul-
turally acceptable. Furthermore, it should respect 
biodiversity, have low environmental impacts 
and optimize use of  natural resources. In other 
words, a sustainable diet can be considered to be 
the direct outcome of  sustainable food and agri-
culture practices and seamless partnerships 
among all the actors and stakeholders engaged 
in the production, delivery and disposal cycle.

The concepts that underpin sustainable ag-
riculture practices are not new; however, the ori-
entation within the food and agriculture sector to 
consciously apply them and explore possible ways 
of  adopting integrated, systems-based approach-
es is a rather recent phenomenon. As pointed out 

by numerous studies, a paradigm shift was nec-
essary because current agricultural systems have 
failed to provide an optimal balance of  the eco-
nomic, social and environmental concerns of  
society. Unsustainable farming practices have 
led to a rapid loss of  natural resources and 
agro-biodiversity, hastened land degradation, 
water scarcity and climate change. Structural 
short-sightedness and policy incoherence have 
had a negative impact on livelihoods, and where 
agricultural productivity is extremely low, farm-
ers, pastoralists and other rural dwellers strug-
gle to survive and make a decent living.

Around 2014, the Food and Agriculture Or-
ganization (FAO) developed a Common Vision for 
Sustainable Food and Agriculture for an integrat-
ed approach to sustainability across agriculture, 
forestry and fisheries. It calls for synergies be-
tween sectors and is based on five principles:  

26 Renewing Partnerships with  
Non-state Actors for Sustainable Diets 

through Sustainable Agriculture
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Abstract
Any diet that is qualified as a ‘sustainable diet’ should be nutritionally adequate, affordable, safe, healthy and 
culturally acceptable. In optimizing natural and human resources, provision of  sustainable diets requires strong 
partnerships among the stakeholders engaged in production, delivery and disposal of  food. Such partnerships 
have to be based on value proposition, trust and commitment. This chapter will explore the role partnerships play 
in developing a pathway for sustainable diets, in particular in the context of  the common vision of  sustainable 
food and agriculture principles offered by the Food and Agriculture Organization (FAO). The chapter will also 
focus on ways and means to strengthen sustainable diets by increasing collaboration among governments 
and  non-state actors such as civil society, farmers’ organizations, the private sector, academia and research 
 institutions. It will discuss the current style and forms of  partnerships in practice with some examples from FAO 
experience in coordination and strengthening of  strategic partnerships, to share knowledge and resources and 
develop capacities among countries in support of  the sustainable development goals.
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(i) improving efficiency in use of  resources; (ii) con-
serving, protecting and enhancing natural  
resources; (iii) protecting and improving rural 
livelihoods, equity and social well-being; (iv) en-
hancing the resilience of  people, communities and 
ecosystems; and (v) promoting responsible and 
effective governance mechanisms. These principles 
provide a basis for developing national policies, 
strategies, programmes, regulations and initiatives 
for transition to sustainable agriculture and rec-
ognize that there will be trade-offs in the process. 
It also implies that a synergistic approach must be 
in place for production value chain and food-
based systems (see Fig. 26.1; FAO, n.d.).

Partnership as an Action

In order to understand the drivers of  sustainable 
food and agriculture and sustainable diets, the in-
teractions and partnerships among and between 
the various stakeholders and actors who deter-
mine the sustainable food and agriculture land-
scape have to be recognized and their role better 
understood. This could be through promoting 
policy dialogue, development and implementa-
tion of  joint and coordinated actions involving 

governmental bodies of  different ministries, the 
private sector and civil society, promoting youth 
engagement, and raising awareness across all 
levels. A major effort should be in place to find ways 
to leverage small and big non-state actors as stra-
tegic partners and bring their knowledge, experi-
ence and skills in support of  the sustainable 
food and agriculture for nutritious diet and safe 
food systems. For such partnerships to flourish 
and provide the positive outcome, they have to be 
based on value proposition, trust and commit-
ment. In this regard, the Global Panel on Agricul-
ture and Food Systems for Nutrition in its Report 
of  2017 emphasized the role of  partnership and 
inclusion and provided important recommenda-
tions for policy makers, decision makers, profes-
sionals, business people, experts and researchers 
with interests in food systems and diets as well 
as those involved in the production, processing, 
trade, regulation, supply and safety of  food.

Broadly, partnership interactions can be at 
these levels:

• Partnerships in action at global and regional 
level in support of  policy dialogue by ensuring 
that partners leverage together, share lessons, 
identify common priorities and mecha-
nisms for cooperation, harmonization of  
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Partnership with the diverse actors such as private sector, civil society, academia, producers and farmers’
organizations is crucial for a common vision of SFA pathway.

Sustainablity requires direct
action to conserve, protect and 
enhance natural resources

Sustainablity food and agriculture
requires responsible and effective
governance mechanism

Enhanced excellence
of people,
communities and 
ecosystems in key
to sustainable
agriculture

Improving efficiency in the 
use of resource is crucial to 
sustainable agriculture

Agriculture that falls to protect and 
improve rural livelihoods, equity and 
social well-being is unsustainable

Fig. 26.1. FAO member states endorsed the five principles of sustainable food and agriculture in 2016 
‘as a basis for policy dialogue and governance towards sustainable development pathways across 
SDGs, across sectors and along related value chains’. Partnership with diverse stakeholders such as the 
private sector, civil society, academia, producers and farmers’ organizations is crucial for a common 
vision of the SFA pathway. Source: FAO (n.d.). Reproduced with permission.
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approaches. It should help countries partic-
ipate effectively in international instruments 
that have a direct impact on agriculture, 
fisheries and forestry productivity and sus-
tainability, develop tools and methodolo-
gies for collecting and analysing data and 
indicators for monitoring progress and pro-
mote an enabling environment through  
improved governance, mutual accountability, 
multi-sectoral coordination and increased 
investment for optimal outcomes for sus-
tainable diets.

• Partnerships in action in support to 
smallholder producers at country level: 
At country level, principally through its 
country programmes, the role of  various 
actors can be increasingly aligned to sus-
tainable food and agriculture forming part 
of  the basis for resource mobilization and 
programme design at country level. It must 
include policies and measures for support-
ing diversification of  food production sys-
tems and value chains for improved access 
to safer, healthier and nutritious diets. The 
process should be transparent, and the strat-
egies, institutions and approaches adopted 
must be capable of  adapting to changing 
conditions.

• South–South cooperation/triangular co-
operation: Deployment of  expertise plays a 
key role in targeting exchange of  develop-
ment solutions, capacities and best prac-
tices through the deployment of  long-term 
experts, mobilizing technical advice and 
the sharing of  technological solutions, 
demonstrating new technologies, and bring-
ing opportunities for learning by doing and 
hands-on training. Sharing experiences, 
successes and failures in improving food 
choices, knowledge, attitudes and practic-
es towards healthier and safer diets can 
lead to action with better impact on the 
ground.

Alliance with Non-state Actors

The adoption of  the  sustainable development 
goals (SDGs) in 2015 is a milestone in the global 
community’s approach to development. All UN 
members agreed to the 2030 Agenda that offers 
a vision of  a fairer, more prosperous, peaceful 
and sustainable world in which no-one is left 

behind, and addresses sustainable development 
in all its dimensions, by paying special attention 
to the effects and conditions of  women, youth 
and the most marginalized rural communities, 
especially those who are dependent on agricul-
ture and natural resources for their livelihoods 
(FAO, 2018). The seventeen SDGs, broken down 
into 169 targets and 232 indicators, are linked 
to measurable outcomes to aid progress track-
ing. Partnerships at the national, regional and 
international levels are key mechanisms for SDG 
implementation, enabling collective and coher-
ent action, catalysing financial, institutional 
and knowledge support and multi-stakeholder 
engagement in all sectors.

Food and agriculture lie at the heart of  
achieving the 2030 Agenda. In particular, SDG2 
and SDG 12 are closely linked; SDG2 targets 
ending hunger and malnutrition through the 
promotion of  good agriculture practices and 
farmers’ livelihoods, whereas SDG12 focuses on 
reducing food loss and waste, improving quality 
and ensuring sustainable food system. This re-
quires a transformative shift in agriculture (FAO, 
2015), whereby all stakeholders place particular 
emphasis on sustainability in production, link-
age to efficient value chains, smallholders’ in-
come and markets. Together with the national 
governments and its institutions, the main 
players who are engaged in this sector across the 
value chain are the private sector organizations, 
including the small and medium enterprises, 
producer and farmer organizations, civil society 
organizations, academia and research institu-
tions, and regional and international intergov-
ernmental organizations and aid agencies. To a 
large extent all these actors face a somewhat 
similar challenge as to how to increase their role 
and impact to better address the issues linked to 
food and nutrition security and the interlinkages 
between them. The underlying causes of  change 
in food systems include agricultural industri-
alization, population growth and urbanization, 
climate change, globalization and technological 
innovations in the way food is produced, pro-
cessed, retailed and marketed (FAO, 2017a).  
A partnership-based approach is a proven modal-
ity that can drive a collective effort for a transform-
ative change. However, particular attention is 
needed to ensure that partnerships are inclusive 
and leverage knowledge and resources, with a 
particular focus on the needs of  smallholders 
and the vulnerable sectors.
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The Role of Civil Society, Farmers’ 
and Producers’ Organizations

Worldwide, civil society organizations (CSOs) 
have increasingly proven their ability to mobi-
lize, campaign and launch initiatives that raise 
awareness and fight poverty and hunger both at 
the grassroots level and as a collective force at 
the regional and international fore. They are 
recognized for their work on advocacy field 
knowledge and information on the local context 
gathered through the direct presence on the 
ground. As partners, CSOs can enhance resource 
mobilization and increase participation of  civil 
society, farmers and producers in decision- 
making processes. Simultaneously, engagement 
with CSOs is an opportunity to strengthen net-
working among different development actors 
and increase knowledge sharing through capac-
ity development and field programmes.

Within the food and nutrition sector, civil 
society has a particularly crucial role to play in 
supporting political processes and decision mak-
ing, promoting sustainability related issues at 
the institutional level as well as raising aware-
ness for sustainable diets among different stake-
holders, including the youth. In a local context, 
networks of  smallholder and food producers and 
farmers, can be important allies to build capaci-
ties of  their members to apply innovative tech-
nologies, solutions and best practices to increase 
the sustainability of  agriculture and diets and 
contribute to the achievement of  food and nutri-
tion security.

The engagement of  the FAO with La Via 
Campesina (LVC) in promoting an agroecology- 
based approach in the context of  its contributions 
to food and nutrition security and climate change 
can be an illustrative example. The role of  small-
scale food producers in agroecology- related 
decision-making processes has been especially 
promoted since 2014. LVC played a proactive 
role in the first International Symposium on 
Agroecology (FAO, 2014a) where the agroecology- 
related technical, social, political, economic and 
cultural issues were discussed. During the sym-
posium, LVC delegates and speakers from eight 
member countries highlighted agroecology as an 
alternative to the agro-industrial food system. 
Furthermore, they also supported organization 
of  several regional seminars on agroecology in 
an effort to embed agroecology within local and 

regional context. These seminars brought together 
different actors, such as civil society representa-
tives, policy makers, researchers and farmers, 
for sharing their views and knowledge exchanges 
on the relevance of  agroecology in addressing 
the needs of  family farmers and discussed how 
to mainstream agroecology through practice, 
research and policy.

Role of Private Sector

Private companies in the agricultural sector 
vary from small and medium enterprises run by 
local producers to multinational corporations 
operating across different countries and founda-
tions supported by private companies. Every 
company along the value chain, large and small 
in size, has the potential to make a significant 
contribution to advance economic, social and 
environmental sustainable development through 
investing in innovative technologies and research, 
sharing knowledge and expertise, strengthening 
local agri-businesses, generating jobs and pro-
moting sustainable development solutions and 
best practices at scale. At the broadest level, such 
alignments can expand outreach to open new 
possibilities for embedding sustainable food and 
agriculture issues in the broader context of  soci-
etal choices.

In an era of  challenging public sector re-
source constraints and demographics and tech-
nological and ecosystem transformations, the 
need to work with the private sector potential is 
perhaps greater than ever before. As the 2030 
Agenda highlights, there is a need to evolve from 
short-term, ad-hoc partnerships with the pri-
vate sector to a more transformative and system-
atic relationship. With regards sustainable food 
and agriculture and sustainable diets, strategic 
partnerships with the private sector can help 
generate significant and relevant knowledge, 
experience and strategic thinking and data, pro-
vided they are brought on board from the begin-
ning. Producer organizations and cooperatives, 
in particular, can address the challenges of  food 
quality and resource-use efficiency across the 
production chain to generate value addition and 
income. They can be central actors to support 
certification for sustainable agricultural practices 
and promote sustainability among consumers. 
Women entrepreneurs, in particular, can play 
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pivotal roles if  they are empowered through 
improved access to land, credit and education. 
All forms of  collaboration are needed to achieve 
scale and sustained impact in the various 
 sectors.

Despite the potential opportunities, there 
are not that many examples of  joint actions be-
tween the corporate sector and governments 
that are promoting sustainable food systems tak-
ing into account smallholders and consumer 
concerns. A recent initiative was taken by FAO 
with the Italian restaurant chain Auto Grill, 
where the chain will offer ecological products 
from the Bolivian network of  cooperatives and 
small producers to support smallholder food 
 processing enterprises, and promote sustainable 
diets in Bolivia. The experience indicates that 
there is a need for dialogue between govern-
ments and the private sector to identify the prior-
ities for healthy diets and nutritious food and 
establish the terms of  engagement with the players 
on a case-by-case basis. It is necessary to address 
the complexities and the interlinkages between 
food systems, health and sustainability. The chal-
lenges associated in establishing the relationship 
should not be undermined in order to gain mutu-
al trust, to avoid conflicts of  interest, and deploy-
ment of  resources. However, when handled with 
diligence, the advantages of  a successful public–
private venture can far outweigh the negative 
consequences.

The Role of Academia and Research 
Institutions

Universities and research institutions are im-
portant knowledge hubs and can support sus-
tainable diets in multiple ways. Academia and 
researchers provide evidence-based solutions, 
nurture innovation and critical thinking, and 
help in developing capacities and skills essen-
tial to advance sustainable development. It can 
help to transform new knowledge into practical 
solutions on the ground, increase innovations 
and bring diverse and balanced perspectives to 
enrich policy dialogues for informed decision 
making. It is expected to address knowledge 
gaps, generate data, promote applied research 
and update curricula to reflect the current food 
systems approach to nutrition. Academia also 
have a very important role in bringing together 

different actors, including farmers, producers, 
civil society representatives and youth, for dia-
logue, knowledge exchanges and capacity build-
ing. Enhancing skills and raising awareness 
among students and the public on the key role 
they have in contributing to sustainable food 
and agriculture, sustainable diets, health and 
nutrition is an important area for joint action.

A commonly acknowledged problem in 
promoting healthy diets and nutrition is the 
dearth of  appropriate data for informed decision 
making. Often the data produced are largely  
under-utilized due to a poor dissemination. There 
is also a lack of  data harmonization that prevents 
comparisons across periods of  time. The FAO and 
the World Health Organization are working to-
gether to develop GIFT platform (FAO/WHO, 
n.d.) – a publicly available multipurpose global 
database through the collation and harmoniza-
tion of  existing data collected within individual 
food consumption surveys conducted at national 
or sub-national level. This tool, developed in 
collaboration with Tufts University and other 
national research institutions, can be better used 
to build capacities, monitor food consumption 
and support nutritious and healthy diets.

Academia and research institutions also 
contributed to the international and four re-
gional symposia organized in 2016–2017 on 
sustainable food systems for a healthy diet under 
the United Nations Decade of  Action on Nutri-
tion. The main objectives were to take stock of  
food security and nutrition challenges, and to 
share country experiences and how they influ-
ence dietary patterns in order to identify regional 
policy and programmatic processes for tackling 
nutrition issues through a food systems approach 
(FAO, 2016).

The Role of Indigenous Communities

The traditional food production and agriculture 
systems sustained by indigenous communities 
emphasize the critical role of  sustainable agriculture 
practices for the ensuing healthy and sustaina-
ble diets. Most of  the practices are attuned to the 
local condition and use local crops and produc-
tion systems. Indigenous foods rely on thorough 
knowledge of  neglected crops and breeds, agro- 
ecology and dietary patterns; however, due to 
over reliance on processed food and industrial 
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food processing, most of  the indigenous food 
systems are in decline. A good example of  such 
systems are the globally important agriculture 
heritage systems (GIAHS) (FAO/GIAHS, n.d.) 
that have developed over millennia and reflect 
the indigenous knowledge systems and cultures 
of  food producers and their place-based relation-
ship with nature. They are referred to as land use 
systems and landscapes which are rich in global-
ly significant biological diversity evolving from 
the co-adaptation of  a community with its envi-
ronment and its needs and aspirations for sus-
tainable development. The important benefits 
arising from traditional food systems need special 
attention to raise awareness of  their value and 
establish linkages for sustainable use of  natural 
resources.

The Role of Parliamentarians

Parliamentarians can be important actors in 
 establishing and enabling the political and legis-
lative environment to achieve food and nutri-
tion security. In most cases, improvement of  food 
and nutrition security is principally through 
implementation of  policies, programmes and 
frameworks that are anchored in appropriate 
legislations. Therefore, parliamentarians can 
position the issue of  sustainable diets and nu-
trition at the highest level of  the political and 
legislative agenda, thereby strengthening the  
political commitment and provision of  budget-
ary allocations for the delivery. Several parlia-
mentary alliances have been established, such 
as the Parliamentary Front Against Hunger in 
Latin America that actively support enactment 
of  new laws in the region relating to food and 
nutrition security. Recognizing their critical role 

in food and nutrition security, the FAO has since 
engaged parliamentarians in Africa and Europe, 
by facilitating the establishment of  the Parlia-
mentary Alliance for Food Security and Nutri-
tion (FAO, 2017b) in these regions.

Conclusion

The Framework for Action adopted by the Sec-
ond International Conference on Nutrition 
(ICN2), held in Rome in November 2016, 
strengthened the premise that sustainable food 
systems are key to promoting healthy diets. Such 
food systems are reinforced by adopting SFA 
practices, whereby farmers (including the big 
land holders and smallholders), and consumers 
converge to adopt good agriculture practices for 
the production, promotion and consumption of  
healthy foods.

A partnership approach provides an oppor-
tunity to bring together a broad spectrum of  
players to work around a common theme or 
goal. It requires coordination, risk management 
and commitment. At the same time, it promotes 
consensus building on the path towards sustain-
ability and catalyses coherent and collective 
practice change through dialogue, consultation, 
joint analysis and resource mobilization. It helps 
to improve policy processes, including policy mon-
itoring, social outreach, message dissemination 
and sharing of  lessons learned. Alliances can 
be through different modalities and on diverse 
topics – sustainability, resilience, trade-offs, eco-
system services, food loss – built on institutional 
links and complementarities. Social media tools 
can provide a vehicle for widening the access 
within the community.
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Introduction

Around thirty national and international nutri-
tion experts collaborated in production of  the 
‘Decalogue for sustainable food and nutrition in 
the community: Gran Canaria Declaration 
2016’ (Serra-Majem et al., 2017). The aim of  
this decalogue was to improve food sustainabili-
ty across the globe. To our knowledge, this guide 
is a pioneer in the field, with worldwide signifi-
cance. It was developed from the conclusions 
drawn in the ‘Community Nutrition and Sustain-
ability Expert Meeting’ held at the beginning of  
April in the municipalities of  Santa Brígida and 
Vega de San Mateo, Gran Canaria. It was pro-
moted by the Spanish Academy of  Nutrition 
and Food Sciences (AEN), the Nutrition Re-
search Foundation (FIN), the Research Institute 

of  Biomedical and Health Sciences University 
(University of  Las Palmas de Gran Canaria) and 
the ‘The Island on your Plate’ project, the Spanish 
Society of  Community Nutrition (SENC), the Inter-
national Foundation of  Mediterranean Diet 
(IFMeD), the non-governmental organization 
(NGO) Nutrition Without Borders, and the CIBER 
Physiopathology of  Obesity and Nutrition.

Moreover, the document has gained the sup-
port of  over 50 institutions located throughout 
the world, ranging from consumer associations, 
research institutes, scientific societies, United 
Nations organizations, NGOs and specialized 
publications, that have come together to high-
light the importance of  sustainable nutrition with-
in the current food panorama. The environmental 
sustainability of  food systems is a critical chal-
lenge for policy makers (Ridgway et al., 2015).

27 Decalogue of Gran Canaria  
for Sustainable Food and Nutrition  

in the Community

Lluís Serra-Majem, Javier Aranceta Bartrina, Adriana Ortiz-Andrellucchi,  
Cristina Ruano-Rodriguez, Esther González-Padilla and Sandro Dernini

Abstract
The ‘Decalogue for sustainable food and nutrition in the community: Gran Canaria Declaration 2016’ aims to 
improve food sustainability across the globe. Public health, nutrition, consumer, social, marine and environmental 
sciences and tourism are important topics that have been highlighted in this decalogue, whose full implementation 
promotes the development of  sustainable consumption and production patterns. Food sustainability is an urgent 
matter that depends on collaborative efforts from governments, the private and public sectors, as well as individu-
als. Supply and demand works both ways – a shift in the food production landscape depends on a shift in our diets. 
It is widely recognized that diet plays an important role in sustainable consumption, and sound science-based 
guidance is required as individuals, industries and policymakers address the burgeoning environmental challeng-
es. This chapter also takes into consideration the scientific evidence that justifies the development and implemen-
tation of  the ten keys for a healthier life and world. Investing in the future we want is everyone’s responsibility, and 
a commitment of  the present and future generations. The accountability of  all nutrition stakeholders needs to 
improve if  this virtuous circle between sustainable development and nutrition is to be fully realized.
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The decalogue pointed out the idea of  con-
suming seasonally local products to reduce the 
environmental footprint and the energy con-
sumption linked to transporting goods; the val-
ue of  reviving traditional recipes, buying and 
cooking in the company of  family and friends, 
reducing waste and recycling adequately, or 
prioritizing plant-/algae-based foods and limit-
ing the consumption of  meat, processed meat 
and dairy products. A deeper understanding 
of  dietary choices through integrated environ-
mental and nutritional assessments offers a 
basis for better aligning environmental and 
health objectives of  our food system at a variety 
of  policy levels.

Other recommendations included: the im-
portance of  utilizing terrestrial and aquatic bio-
diversity in a sustainable manner to ensure its 
continuity and to maintain diet variety; take an 
interest in the sustainability and equity of  agri-
cultural, livestock and fishing practices; enjoy 
companionship and pleasure at mealtimes, al-
ways within the context of  balance and moder-
ation; and keep in mind that the Mediterranean 
diet represents one of  the most outstanding and 
emblematic examples of  healthy and sustaina-
ble food and nutrition, being recognized as an 

intangible cultural heritage by UNESCO. Box 27.1 
provides a summary of  this decalogue.

The Decalogue for Sustainable Food 
and Nutrition: Point-by-Point

1. Select and consume locally sourced 
foods. Choose products available  

at local markets

Transporting foods from remote locations to 
their points of  consumption represents an im-
portant component of  the ecological footprint of  
food, primarily due to energy consumption and 
its consequent environmental pollution. Moreo-
ver, the purchase of  locally sourced products in 
local markets has a positive effect on the local 
economy, as well as in the reactivation of  the rural 
environment and the protection of  the ecosystems 
and landscapes. Programmes and policies that 
support sourcing local and regional foods for 
schools, hospitals, faith-based organizations and 
worksites may benefit institutional customers and 
their families, farmers/fishermen, the local com-
munity and the economy (Harris et al., 2012; Johns 
et al., 2013; Ishdorj et al., 2016).

Box 27.1. Decalogue developed based on an Expert Consensus Meeting held in Gran Canaria, Spain 
on the 8th and 9th of April 2016.

The ten key points for a healthier life and world are:

 1. Select and consume locally sourced foods. Choose products produced in your own region and 
made available at local markets.
 2. Preferentially consume foods that are in season. They are healthier, more economical and sustainable.
 3. Revive traditional local foods and recipes. They are part of our culture and make up our identity.
 4. Learn to buy and cook in the company of others. It’s more fun and enriching. And we can learn from 
each other.
 5. Plan menus and shopping lists. Try to reduce food waste and recycle adequately at home and in the 
community.
 6. Prioritize plant-based foods. Limit the consumption of meat, processed meat and dairy products. 
Your health and the planet’s will appreciate it.
 7. Aquatic and terrestrial biodiversity is critical and we should promote it to ensure its continuity. It’s 
everyone’s responsibility.
 8. Take an interest in whether the agricultural, livestock and fishing practices which provide the foods 
you obtain and consume are sustainable.
 9. Enjoy the companionship and pleasure of mealtimes, always within the context of balance and 
moderation. Reduce portion sizes.
 10. Enjoy the Mediterranean diet. It is one of the best examples of healthy and sustainable food and 
nutrition. UNESCO has declared it an Intangible Cultural Heritage of Humanity – they surely must have 
their reasons for doing so.
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2. Preferentially consume foods  
that are in season

Seasonal foods respect favourable climatic con-
ditions and facilitate foods with better organo-
leptic and nutritional characteristics. Moreover, 
foods bought in season are usually more eco-
nomic and sustainable. With regard to aquatic 
foods, consumers should gather suitable infor-
mation in order to prioritize the purchase of  fish 
products out of  the reproductive season of  the 
donor food species/resources. As stated, in gener-
al fish and seafood have worst organoleptic and 
nutritional properties during their reproductive 
seasons. Sustainable development means improv-
ing the quality of  life within carrying capacity of  
ecosystems. The health sector has an important 
role linking environmental with economic de-
velopment; surveillance systems could monitor 
health status and the impacts on ecological and 
economic sustainability (Litsios, 1994).

3. Revive traditional local foods  
and recipes

Food education is a fundamental element for the 
culture and identity of  people. Such education 
should come with measures aimed at improving 
the accessibility of  local products to ensure feasi-
bility and sustainability (Ouédraogo et al., 2009). 
Therefore, the protection of  gastronomic and cul-
tural heritage in the community should be seen 
as a priority for the sustainability of  food and 
nutrition in and of  itself. Promoting use of  local 
traditional food biodiversity is an essential driver 
of  food system sustainability for peoples, and con-
tributes to global consciousness for protecting 
food biodiversity and food system sustainability 
more broadly (Kuhnlein, 2015).

4. Learn to buy and cook  
in the company of others

Whether with family or with friends, learning 
healthy eating habits involves knowing about 
food and culinary techniques and having basic 
abilities for the purchase, and even for the pro-
duction, of  foods and ingredients (Ouédraogo 
et al., 2009; Bowen and Devine, 2011).

5. Plan menus and shopping  
lists. Try to reduce food waste  

and recycle adequately at home  
and in the community

Planning food purchases and menus should fol-
low the criteria for sustainability: health, environ-
ment, economy and culture. Consumers’ attitudes 
and behaviour towards sustainable research are 
emerging. Consumer research has focused pri-
marily on specific areas of  sustainable food, such 
as organic food, local or traditional food, meat 
substitution and/or reduction (Pieniak et al., 
2016). Therefore, excess food and waste gener-
ated throughout the entire food chain (produc-
tion, distribution and consumption) should be 
avoided (FAO, 2012; Medina, 2015). Try to ade-
quately recycle both food waste and its packag-
ing, putting food solidarity into practice as well. 
The recent review by Li et al. (2016) has summa-
rized the sources, occurrence, fate and effects of  
plastic waste in the marine environment. Due to 
its resistance to degradation, most plastic debris 
will persist in the environment for centuries and 
may be transported far from its source, including 
great distances out to sea. Land- and ocean-based 
sources are major sources of  plastic entering the 
environment, with domestic, industrial and fishing 
activities being the most important contributors.

6. Prioritize plant-based foods.  
Limit the consumption of meat,  

processed meat and dairy products

The production of  animal foods (in particular 
commonly consumed red meat, processed meats 
and dairy products) has an environmental foot-
print that is greater than that of  plant foods (ce-
reals, fruits, vegetables, legume and nuts). This is 
especially true for greater emission of  gases hav-
ing a greenhouse effect, as well as increased wa-
ter and energy consumption and usage of  land 
area (Yip et al., 2013; Lacirignola et al., 2014; 
Clonan et al., 2015; Machovina et al., 2015). 
What is more, people’s health will also benefit 
from making these recommended changes. Ris-
ing incomes and urbanization are driving a glob-
al dietary transition in which traditional diets 
are replaced by diets higher in refined sugars, 
refined fats, oils and meats. By 2050 these dietary 
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trends, if  unchecked, would be a major contrib-
utor to an estimated 80% increase in global agri-
cultural greenhouse gas emissions from food 
production and to global land clearing. Diets link 
environmental and human health. The imple-
mentation of  dietary solutions to the tightly 
linked diet-environment-health trilemma is a 
global challenge, and opportunity, of  great envi-
ronmental and public health importance (Be-
lahsen, 2014; Tilman and Clark, 2014; Vanham 
and Bidoglio, 2014).

7. Promote aquatic and terrestrial  
biodiversity to ensure its continuity.  

It’s everyone’s responsibility

The loss of  biodiversity over the last few decades 
in both vegetal and animal species may jeopard-
ize the sustainability of  the global food system, 
and could lead to compromised food security 
and the deterioration in food quality and variety. 
Understanding the consequences of  loss of  spe-
cies/taxa in complex ecological communities is 
one of  the great challenges in current biodiversi-
ty research (Brose et al., 2016). The consumer, 
although having less responsibility for these 
aspects of  food and nutrition, should be proac-
tively aware of  their importance and long-term 
significance. As consumers we should look for 
relevant information available in shops and 
markets.

8. Take an interest in whether  
the agricultural, livestock and fishing 

practices which provide the foods 
are sustainable

Sustainability is an important aspect of  the en-
tire food chain process (production, transfor-
mation and distribution) for both plant/algae 
and animal products. The environment is usu-
ally more vulnerable to intensive production 
than to traditional systems of  production, rais-
ing livestock and fishing, and therefore sustain-
able and harmonious food systems should be 
promoted (Bruschi et al., 2014). A central chal-
lenge for sustainability is how to preserve forest 
ecosystems and the services that they provide 
us while enhancing food production (Lambin 

and Meyfroidt, 2011). A few developing coun-
tries have managed a land use transition over 
the recent decades that simultaneously increased 
their forest cover and agricultural production. 
Globalization can be harnessed to increase land 
use efficiency rather than leading to uncon-
trolled land use expansion (Uhart and Milano, 
2002). The same applies to the aquatic use ex-
tension, in particular with regard to deep-sea 
environments. The application of  the ecosystem 
approach (https://www.cbd.int/ecosystem/) is a 
‘strategy for the integrated management of  
land, water and living resources that promotes 
conservation and sustainable use in an equita-
ble way’.

9. Enjoy the companionship and pleasure 
of mealtimes, always within the context  

of balance and moderation. Reduce 
portion sizes

Companionship and pleasure are fundamental el-
ements in the act of  eating that provide it with a 
sense of  identity. However, they should be com-
bined with balance, variety and moderation to 
avoid that entertainment and festivity turn into 
excess and wastefulness. Large food portions in-
crease total energy intake. Crucially, portion size is 
a modifiable determinant of  dietary energy intake. 
In a sense, excessive food and energy consumption 
can be considered as food waste, with important 
consequences for health (Stroebele et al., 2009; 
Vermeer et al., 2011; Marteau et al., 2015).

10. Enjoy the Mediterranean diet. It is  
one of the best examples of healthy  
and sustainable food and nutrition. 
UNESCO has declared it Intangible 

Cultural Heritage of Humanity – they  
surely must have their reasons  

for doing so

The Mediterranean diet, classified as a UNESCO 
intangible cultural heritage, embodies one of  the 
healthiest, most traditional and most sustaina-
ble food models in the world (UNESCO, 2010). Its 
preservation and promotion not only have ef-
fects on the health of  individuals and communi-
ties, but also impact on the health of  the planet 
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(Burlingame and Dernini, 2011; Donini et al., 
2016). Community-based actions that promote 
healthy eating patterns based on locally available 
foods linked to territory (both aquatic and terres-
trial), culture, equity and economy should be de-
veloped and supported. Changes in diet, reducing 
animal products and increasing consumption 
of  vegetables can not only benefit human health 
and the overall use of  land/water/resources, but 
can also play a decisive role in the politics of  
climate change mitigation. In this sense, the 
Mediterranean diet is presented as a sustainable 
cultural model respectful of  the environment, 
whose adherence in Mediterranean countries 
should contribute to mitigate the global climate 
change (Serra-Majem et al., 2011; Lake et al., 2012; 
Sáez-Almendros et al., 2013; Germani et al., 2014).

Summary

This chapter highlights scientific evidence that 
justifies the development and implementation of  
the ten keys for a healthier life and world. Healthy 
people are vital for local development that is 
both economically and ecologically sound. Sus-
tainable development is a healthy development 
(Litsios, 1994). Investing in the future we want is 
everyone’s responsibility, and a commitment of  

the present and future generations. An education-
al video including the Gran Canaria’s decalogue 
has been published and is available in English 
and Spanish (https://www.youtube.com/watch? 
v=_91m8N85cBk and https://www.youtube.com/ 
watch?v=UC4Au7w_8xo).
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Introduction

In 2016 the United Nations General Assembly 
declared the first ever Decade of  Action on 
Nutrition: 2016–2025. The decade is a follow- 
up of  the Second International Conference on 
Nutrition (ICN2) in 2014 and strongly refers 
to the sustainable development goals (SDGs). 
The nutrition and sustainability agendas are 
strongly connected in and by the Nutrition 
Decade and are mutually supportive. For the 
first time in history the world aims to eliminate 

all forms of  malnutrition, leaving no-one be-
hind. The ICN2 Framework for Action (FFA) 
provides the ‘how’ to operationalize the ‘what’ 
of  the Rome Declaration (ICN2) in 2014 and 
the nutrition targets of  the World Health As-
sembly in 2012 (WHO, 2012, 2014a, 2014b). 
Comprising sixty recommendations for action, 
the FFA addresses all forms of  malnutrition as 
well as attempts to prevent the onset of  mal-
nutrition in all its forms by fostering healthy 
diets in a sustainable food system (UNSCN, 
2017a).

28 Ten Years to Achieve  
Transformational Change: the United 
Nations Decade of Action on Nutrition 

2016–2025

Stineke Oenema

Abstract
The world has formulated an ambitious agenda foreseeing to eliminate all forms of  malnutrition and achieving 
sustainability targets. This agenda is described in various globally agreed documents: the 2030 Agenda, the out-
come documents of  the Second International Conference on Nutrition (ICN2) and the nutrition targets of  the 
World Health Assembly. The decade 2016–2025 has been proclaimed the United Nations Decade of  Action on 
Nutrition, and offers a ten-year window of  opportunity to intensify policies, programming and actions to improve 
nutrition. The Nutrition Decade should lead to the transformation of  food systems in order to achieve the global 
nutrition targets, the elimination of  all forms of  malnutrition and accelerate the achievement of  the 2030 Agen-
da. The promotion of  sustainable diets is an entry point to start doing this. Sustainable diets serve to promote 
people’s health and promote the demand for sustainably produced food as well as reduce the demand for products 
that have a high environmental footprint. The development of  national food-based dietary guidelines (FBDG) that 
include sustainability criteria is an important step to promote sustainable diets. Apart from FBDG, the food envi-
ronment and the space in which consumers make their dietary choice should be nudged in such a way that the 
healthier and more sustainable choice becomes the easier and obvious choice. This could be done through sever-
al forms of  regulations, including taxes and subsidies. Despite the emerging level of  evidence underpinning 
these measures and tools, still more insight and indicators are needed to be able to make the best decisions to 
change the food environment for the better. Investments are needed and are worth the effort considering the rate 
of  return for investments in nutrition is 1:16. But we have to act now: the Nutrition Decade has been underway 
for two years, eight years to go. . .

© CAB International 2019. For the personal use of Sandro Dernini.



262 S. Oenema

The Decade of  Action on Nutrition further 
operationalizes this global framework by calling 
for concrete commitments and actions at coun-
try level, led by countries. At the same time, we 
are approaching the end of  the Biodiversity Dec-
ade (2011–2020). The definition of  sustainable 
diets explicitly references biodiversity, as does 
SDG 2. The nutrition and biodiversity targets re-
inforce each other, and sustainable diets is the 
focal point. Support of  shorter supply chains for 
local produce; public and private procurement 
programmes for agrobiodiversity; promotion of  
fruits and vegetables and policy incentives and 
coherence for diversified production and con-
sumption are recommended actions for more 
sustainable food systems and healthier diets 
(Wijesinha-Bettoni et al., 2017).

The UN Decade of Action  
on Nutrition

The aim of  the Nutrition Decade is to acceler-
ate implementation of  the ICN2 commitments, 
achieve the global nutrition and diet-related 
non-communicable disease (NCD) targets by 
2025 and contribute to the realization of  the 
SDGs by 2030 (Fig. 28.1) (FAO and WHO, 2017). 
The Food and Agriculture Organization (FAO) 
and the World Health Organization (WHO) in 
collaboration with United Nations System Stand-
ing Committee on Nutrition (UNSCN) have de-
veloped a work programme1 for the Decade of  
which FAO and WHO lead the implementa-
tion, as requested by the UN General Assembly 
(UNGA). This implementation requires that 
food systems around the world be transformed 
and this can only happen if  sufficient (massive) 
support is mobilized and sufficient (small and 
big) changes are being made, all contributing 
to create a tipping point that sustainably trans-
forms the system(s). Therefore, UNGA also invited 
governments and other relevant stakeholders, 
including international and regional organiza-
tions, civil society, the private sector and aca-
demia, to actively support the implementa-
tion of  the United Nations Decade of  Action on 
Nutrition, including through voluntary con-
tributions, as appropriate (UNGA resolution 
A/Res/70/259). This mobilization of  support 
among all current and new nutrition actors at 

global, regional and local level is part and parcel 
of  the decade’s work programme.

Interlinkages Between the  
Sustainable Development Goals  

and Nutrition

Considering the multi-sectoral nature of  nutri-
tion and the coexistence of  several forms of  
malnutrition (undernutrition, overweight and 
obesity and diet-related NCDs) the alignment 
and coherence of  policies, programming and ac-
tion is essential. Double-duty actions that have 
the potential to simultaneously reduce the risk 
or burden of  the several forms of  malnutrition 
should be considered. The Expert Group Meet-
ing on Progress in Achieving SDG 2 (EGM), a 
gathering of  over 100 key experts was con-
vened in June 2017 to prepare key messages for 
the High Level Political Forum that took place 
in July 2017. They specifically looked at SDG 2 
(End hunger, achieve food security and improved 
nutrition and promote sustainable agriculture), 
and developed a set of  key messages2 in which 
sustainable food systems was a central concept.

Food security, adequate nutrition and  
sustainable agriculture will not be achieved 
without addressing climate change and the loss 
of  biodiversity; using land, water and energy 
sustainably; tackling food loss and waste; 
promoting responsible consumption; tapping 
into the potential of  agriculture to create decent 
jobs; expanding social protection; and achieving 
gender equality.

(UNDESA, 2017)

Another key message emphasized the impor-
tance of  diversity and diversification for achiev-
ing SDG 2. Reasoning the other way around also 
holds true: gradually more evidence is emerging 
that healthy diets are at the same time more 
sustainable than unhealthy ones. For example, 
Springman et al. (2016) estimated that following 
the WHO guidelines for healthy diets and the 
recommendations by the World Cancer Research 
Fund, greenhouse gas emissions could be re-
duced by 29–70% and mortality by 6–10%. 
Popular examples of  healthy and sustainable 
diets are the Mediterranean diet and the new 
Nordic diet that both advise more consumption 
of  fruits and vegetables, whole grains, fish and 
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non-animal proteins, and at the same time rec-
ommend less meat, processed foods and sweets, 
and moderate consumption of  dairy.

The key messages of  the EGM show the 
acknowledgement among experts of  the need 
to tackle malnutrition, food insecurity and 

sustainability issues in a coherent and inte-
grated matter. During the Nutrition Decade all 
actors should make use of  this available knowl-
edge, the emerging evidence to promotion of  
healthy and sustainable diets as an intelligent 
double-duty action contributing to reduction 

Fig. 28.1. UNSCN infographic: by 2030 end all forms of malnutrition and leave no one behind. Source: 
UNSCN (2017a).
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and prevention of  several forms of  malnutrition. 
Promotion of  healthy and sustainable diets can 
even be considered a triple-duty action as it con-
tributes to sustainable food systems and the 
achievement of  other SDGs.

Work Programmes and Action Areas

Action during the Nutrition Decade is centred 
on six cross-cutting, integrative areas for im-
pact, derived from the ICN2 FFA recommenda-
tions and relevant to related SDGs. While each 
of  these thematic areas inform and frame ac-
tion, they should not be seen as silos; in practice, 
policies and programmes should normally be 
linked to several areas at the same time. The six 
areas are:

• sustainable, resilient food systems for 
healthy diets;

• aligned health systems providing universal 
coverage of  essential nutrition actions;

• social protection and nutrition education;

• trade and investment for improved nutrition;

• safe and supportive environments for nu-
trition at all ages; and

• strengthened governance and accountabil-
ity for nutrition (FAO and WHO, 2017).

Sustainable food systems with healthy diets at 
their centre form a perfect entry point: the 
‘healthy diet’ approach provides a key entry 
point to address the six action areas. For exam-
ple, promotion of  healthy and sustainable diets 
could help stimulate demand for sustainably 
produced food in sustainable food systems. Pro-
motion of  healthy diets should be routinely 
incorporated into preventative nutrition inter-
ventions in health systems. This is particularly 
relevant considering that malnutrition and un-
healthy diets are the largest risk factor contrib-
uting to the global burden of  disease. Trade and 
investments should look harder at the outcomes 
their policies have on diets. The food environ-
ment should be conducive to people choosing 
and consuming healthy diets – including the 
protection and promotion of  good breastfeeding 
practices. Consumer education and social pro-
tection can and should be designed to protect 
and promote healthy diets; good examples exist 
of  this in several countries. Good governance 

practices should promote sound policies that 
support these actions, including monitoring and 
evaluation activities to create feedback loops 
between policy and practice, as well as, as part of  
good governance, holding duty bearers to ac-
count (UNSCN, 2017a).

Promoting Sustainable Diets During 
the Nutrition Decade

There are many ways one can eat healthily, 
that is why countries have developed food-based 
dietary guidelines (FBDGs). However, research 
has shown that a healthy diet is not necessarily a 
sustainable diet (Vieux et al., 2013) whereas a 
sustainable diet is, by definition, a healthy diet 
(Burlingame & Dernini, 2012), taking into account 
local availability, ecosystem health and food cul-
ture. To strengthen the sustainability aspects 
of  healthy diets, FBDGs should ideally contain 
sustainability criteria. In this way healthy diets 
would indeed function as a double-edged sword: 
improving health and improving the sustaina-
bility of  our food systems through sustainable 
production, transport and transformation.

At this moment, just a handful of  countries 
(Brazil, Qatar, Sweden, Netherlands and Germa-
ny) have included sustainability criteria in their 
dietary guidelines. Within the context of  the Nu-
trition Decade there is great potential for FBDGs 
to be further utilized for creating a supportive 
environment for nutrition, tying in with the six 
work areas (Wijesinha-Bettoni et al., 2017). It is 
essential that more countries commit to include 
sustainability criteria in their dietary guidelines 
and do so during the Nutrition Decade.

UNSCN News 423 is dedicated to the Nutri-
tion Decade and contains a set of  articles provid-
ing examples and insights on what several actors 
think could be done in each of  the six action ar-
eas. The article by Wijesinha-Betoni et al. (2017) 
describes the result of  a desk review of  how FB-
DGs can contribute to the several action areas. 
Among others: the agricultural sector could 
promote the local production of  foods that are 
recommended in the FBDGs; the health sector 
should provide nutrition education based on 
FBDGs through institutional sessions and the 
alignment of  health and nutrition programmes 
with the FBDG; social protection schemes should 
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be aligned with FBDGs by aligning food stamps/
vouchers with FBDGs and linking small scale 
farmers with social protection schemes such 
as school food programmes (Wijesinha-Bettoni 
et al., 2017). In addition, nutrition can be pro-
moted in institutional settings such as schools, 
hospitals, and so on. The UNSCN discussion pa-
per ‘Schools as a system to improve nutrition’ 
promotes several integrated interventions of  
which the improvement of  diet is an important 
one. One recommendation states that in order to 
improve the quality of  diets, school-based inter-
ventions should be linked to national FBDG; pro-
mote dietary diversity including the utilization 
of  traditional, neglected, and underutilized foods, 
while enhancing biodiversity conservation and 
environmental sustainability and; use strategi-
cally local procurement engaging with female 
and male smallholder farmers and incorporate 
fortified foods or nutrient supplements if  the nu-
trient gap cannot be filled otherwise (UNSCN, 
2017b). This recommendation may be valid for 
other institutional settings as well.

Inclusion of Nutrition in Health 
Systems

In order to achieve the global nutrition targets, it 
is essential to achieve universal health coverage 
(UHC) that provide essential nutrition actions. 
SDG 2 (food security and nutrition) and SDG 3 
(health) are closely linked and the achievement 
of  one cannot be realized without the achieve-
ment of  the other. Currently, the inclusion of  
nutrition in the UHC package is far from ideal 
whereas the inclusion of  preventative nutrition, 
health promoting actions is lacking behind with 
curative nutrition actions (see IFPRI [2015, 
Tables 4.5 and 4.6] and IFPRI [2016, p. 53] for 
details). Improvement of  diets is a preventative 
action that needs far more attention and as stat-
ed above FBDGs is a useful tool to do so.

Safe and Supportive Environment

FBDGs are one way to promote and facilitate 
the healthy and sustainable choice and discour-
age the unsustainable choices. In addition to 
the development of  FBDGs, countries should 

put in place other measures that encourage a 
supportive environment for sustainable diets. 
Examples of  such tools are: pricing, taxation 
and subsidies, marketing strategies and label-
ling. Stakeholders, including private compa-
nies, need to be involved in planning and, where 
needed, strict agreements about supply, mar-
keting and product composition (voluntary or 
binding) need to be made. Binding rules would 
need the involvement of  legal experts with nu-
trition experts, currently not yet a default area 
of  collaboration.

Countries in the Lead, Action  
Networks

Nutrition and sustainable diets are highly con-
text specific. Cultural and individual preferences 
play a role, whereas the sustainable production 
of  healthy foods relies on the local physical con-
ditions of  the environment, including the soil. 
The Nutrition Decade’s work programme there-
fore clearly states that countries should take the 
lead. Of  course, countries and their governments 
can be supported in their endeavours by the UN 
System. During the 70th session of  the World 
Health Assembly, two countries, Brazil and Ec-
uador, made commitments to improve nutrition 
in their countries.

Brazil focuses on halting the rise of  obesity 
among the adult population and does so by 
promoting healthier diets, more specifically re-
ducing the consumption of  sugar-sweetened bev-
erages and increasing the consumption of  fruits 
and vegetables. Ecuador explicitly looks at im-
proving the environment favouring health and 
healthy diets, including the health system. Both 
countries include sustainability, particularly 
looking at sustainable production (being an es-
sential part of  food sovereignty).

Apart from commitments by governments, 
countries are encouraged to take part in action 
networks in order to stimulate progress in a spe-
cific topic related to one of  the six areas of  work. 
Norway has announced its plan to establish an 
action network on sustainable food from the 
ocean for food security and nutrition. This net-
work is another promising step towards linking 
sustainability with healthy diets during the 
 Nutrition Decade.
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The Way Forward

Considering the six action areas of  the Nutrition 
Decade it is clear that the work programme relies 
on both direct and indirect nutrition actions. 
The second action area, which calls for aligned 
health systems that include essential nutrition 
actions, basically includes the direct nutrition 
interventions for which there exists plenty of  ev-
idence of  their effectiveness, costs and coverage. 
However, the other action areas call for indirect 
nutrition interventions, interventions that may 
not directly address nutrition but that certainly 
have an impact on nutrition (e.g. trade and in-
vestments). For these areas, emerging evidence 
becomes available but is not yet up to the level of  
the direct interventions. In order to measure 
progress and stimulate learning, indicators are 
needed to be able to measure progress of  indirect 
interventions, along with the earlier suggested 
double-duty actions, many of  which are de-
scribed in other chapters.

Apart from indicators, more insights are 
needed as to how the food environment, includ-
ing trade and marketing measures, taxes and 

subsidies impact dietary choices. How best to 
protect consumers from too heavy influence of  
(f)actors that would convince them to make un-
healthy choices? How to convince and facilitate 
consumers to make the healthier choices? What 
are the costs and benefits? According to the 
Global Nutrition Report, the rate of  return on 
investment is 1:16 as a mean. However some-
times the investing sector is not the sector that 
reaps the benefits, so decisions about invest-
ments in nutrition are preferably taken at a 
higher national level (e.g. the prime minister or 
the cabinet of  the president). At international 
level, thanks to the Nutrition Decade, nutrition 
per se is tabled at the highest level, the UNGA. 
Every biennium the FAO and WHO will have to 
report progress on improving nutrition to the 
UNGA, an opportunity that should be used stra-
tegically to make way for nutrition and sus-
tainable diets that simultaneously address both 
human and ecosystem well-being and health. 
That is in the spirit of  the SDG and the Nutrition 
Decade. The Nutrition Decade started early 
2016, we only have a little over eight years to go. 
Let’s make use of  it.

Notes

1 The work programme is available at https://www.unscn.org/uploads/web/news/Work-Programme_UN-
Decade-of-Action-on-Nutrition-20170517.pdf (accessed 28 June 2018).
2 The full set of key messages is available at http://www.fao.org/fileadmin/templates/lon/2017_HLPF/
EGM2/EGM_SDG2_Key_Messages_11_July_2017.pdf (accessed 28 June 2018).
3 UNSCN News 42. A spotlight on the Nutrition Decade. Available at https://www.unscn.org/en/resource- 
center/Unscn-news?idnews=1682 (accessed 28 June 2018).
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Introduction

International initiatives in nutrition and those 
addressing environmental sustainability have 
largely been sector specific. For many decades, 
the agriculture sector model for malnutrition 
focused on food security and dietary energy sup-
ply. Food was the basic unit of  nutrition (FAO, 
2003). The health sector model focused on diet- 
related chronic diseases and micronutrient 
deficiency diseases. Individual nutrients were the 
basic units of  nutrition for the health sector. The 
disease model for malnutrition required phar-
maceutical-types of  interventions – hence, ‘good’ 
nutrients were delivered to diverse populations 
as supplements, fortificants and therapeutic for-
mulations; and intakes of  ‘bad’ food components 

were treated with drugs. Food-based approaches 
for dealing with micronutrient deficiencies were 
consequently undermined (Latham, 2010; Eng-
lberger, 2012). Adding the environment sector 
to the mix shows a well-documented litany of  
problems caused by the ‘successes’ of  increased 
food production, from biodiversity loss to envi-
ronmental degradation, including human and 
animal morbidity and mortality from agricul-
tural chemical contamination of  food and water 
(Ng and von Goetz, 2017). There is a long histo-
ry of  failures and unintended consequences in 
all sectors’ approaches, including interventions 
of  one sector undermining those of  the other. 
Thus, a multi-sectoral, transdisciplinary approach 
seemed long overdue. Here, the basic unit of  
nutrition would not be individual nutrients, nor 

29 Towards a Code of Conduct for 
Sustainable Diets

Barbara Burlingame

Abstract
In the global policy-setting arena, there are hundreds of  international instruments in the form of  guidelines, 
goals, targets, treaties, codes of  conduct, declarations, action plans and recommendations covering a myriad of  
subjects. Some are binding; many are not. For nutrition, diets, and food systems, there are several key interna-
tional instruments of  relevance to the development of  a code of  conduct for sustainable diets. These can be 
viewed variously as building blocks for an international instrument for sustainable diets, as in the case of  the 
Universal Declaration of  Human Rights, The Code of  Conduct for Responsible Fisheries, and the Right to Food. 
Others can be viewed as a model or template, as in the case of  International Code of  Marketing of  Breast-Milk 
Substitutes. Still others can be mapped to the elements of  sustainable diets, as is shown for Sustainable Develop-
ment Goal 2. Within the UN system and its member states, codes of  conduct are notoriously difficult to usher 
through, particularly when they require involvement of  multiple sectors and disciplines. This chapter reviews the 
process to date to establish a rationale along with a transdisciplinary code or set of  guidelines for sustainable 
diets. Regardless of  the mechanism, the urgency for action associated with the elements of  the definition or concept 
of  sustainable diets cannot be overstated.
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would it be food per se. It would have to be ‘diet’ 
and it would have to be addressed through an 
ecosystem approach to ensure sustainability 
(Sustainable Development Commission, 2009; 
Burlingame, 2014).

A cross-section of  disciplines and sectors were 
brought together for a series of  activities and in-
itiatives under the banner of  sustainable diets, one 
of  which was the Platform for Action resolution 
during the Scientific Symposium on Sustainable 
Diets and Biodiversity. Seven actions were identi-
fied, including the request for a code of  conduct for 
sustainable diets (Burlingame and Dernini, 2012).

Review of International Instruments

Preliminary work had already been undertaken, 
with several international instruments evaluated 
as having a relationship to sustainable diets, and 
as illustrations or models for the basis of  a new 
code. These were vetted through a Technical Work-
shop (FAO, 2010) and further developed by a 
Working Group (Burlingame and Dernini, 2012).

In the intervening years, additional interna-
tional instruments have been developed that 
speak to the same or similar issues as the original 
draft for sustainable diets. In this chapter, five key 
documents are reviewed and compared for the 
alignment with the notion of  sustainable diets.

The Universal Declaration  
of Human Rights

The most basic international instrument is the 
Universal Declaration of  Human Rights (UN, 
1948). There is one mention of  food, but no 
mention of  sustainability in any form. Article 25 
states unambiguously, ‘Everyone has the right to 
a standard of  living adequate for the health and 
well-being of  himself  and of  his family, includ-
ing food . . .’. This is the foundational document 
for many international instruments.

International Code of Marketing  
of Breast-Milk Substitutes  

(Code Breast-Milk)

One of  the most powerful and enduring of  the 
nutrition-related international instruments is 

the International Code of  Marketing of  Breast-
Milk Substitutes (WHO, 1981a).

The basic aim of  this code, laid out in its Ar-
ticle 1, is safe and adequate nutrition for infants, 
and protection and promotion of  breast-feeding. 
Philosophically, there was alignment between 
breast-feeding and sustainable diets. Considering 
‘all people’ instead of  just infants, and substitut-
ing ‘ecosystems and environmental sustainabili-
ty’ for women or mothers, provided appropriate 
text for a sustainable diets code. Equally appro-
priate would have been the substitution of  moth-
er with Mother Earth,1 a term used in the reports 
leading up to the SDGs (UN, 2014) and in the fi-
nal SDG Declaration (UN, 2015b).

Two different working groups were charged 
with the task of  developing the draft code of  
conduct for sustainable diets using the Code 
Breast-Milk as the model (FAO, 2010, 2012). 
The congruence between the two, not just with 
the aim but also with the articles of  the Code 
Breast-Milk, was surprisingly strong. Table 29.1 
shows the text from the Code Breast-Milk in the 
first column, and the draft text for the preamble 
for the Code for Sustainable Diets in the second 
column. For example, the text ‘Recognizing that 
the health of  infants and young children cannot 
be isolated from the health and nutrition of  
women’ is readily transformed into ‘Recognizing 
that the health of  humans cannot be isolated 
from the health of  ecosystems’.

In addition to the text that provides a pre-
amble to the Code Breast-Milk, there are articles 
addressing the roles and responsibilities of  dif-
ferent stakeholder groups: educators, health 
workers, food industry personnel, the general 
public and mothers. The working groups on sus-
tainable diets addressed stakeholders, too, iden-
tifying many others in an attempt to bring a 
multi-sectoral and multidisciplinary approach 
to the topic. The Code Breast-Milk remains a rel-
evant document with stakeholders, particularly 
those in civil society organizations, demanding 
industry accountability.

The Code of Conduct for Responsible 
Fisheries

The Code of  Conduct for Responsible Fisheries 
(FAO, 1995) promotes food and nutrition along 
with its core messages on sustainability, and as 
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Table 29.1. Comparison between the preamble for the Code for the Marketing of Breast-milk Substitutes 
and the Draft Code for Sustainable Diets.

Code for the Marketing of Breast-Milk  
Substitutes (WHO, 1981a) Draft Code Sustainable Diets (FAO, 2010, 2012)

Affirming the right of every child and every 
pregnant and lactating woman to be adequately 
nourished, as a means of attaining and 
maintaining health

Affirming the right of every human being to be  
adequately nourished, as a means of attaining 
and maintaining health

Recognizing that infant malnutrition is part of the 
wider problems of lack of education, poverty, 
and social injustice

Recognizing that malnutrition is part of the wider 
problems of lack of education, poverty and 
social injustice

Recognizing that the health of infants and young 
children cannot be isolated from the health and 
nutrition of women...

Recognizing that the health of humans cannot be 
isolated from the health of ecosystems

Conscious that breast-feeding is an unequalled 
way of providing ideal food for the healthy 
growth and development of infants; and that 
there is an important relationship between 
breast-feeding and child-spacing

Conscious that food is an unequalled way of 
providing ideal nutrition for all ages and life 
stages; and that there is an important  
relationship between nutrition and ecosystems

Recognizing that the encouragement and 
protection of breast-feeding is an important part 
of the health, nutrition and other social 
measures required to promote healthy growth 
and development of infants and young children

Recognizing that the encouragement of healthy 
diets, the protection of ecosystems and the  
conservation and sustainable use of food 
biodiversity is an important part of human 
well-being

Considering that, when mothers do not breast-feed, 
or only do so partially, there is a legitimate 
market for infant formula and for suitable 
ingredients from which to prepare it; that all 
these products should accordingly be made 
accessible to those who need them through 
commercial or non-commercial distribution 
systems; and that they should not be  
marketed or distributed in ways that may 
interfere with the protection and promotion 
of breast-feeding

Considering that when ecosystems are not able to 
support sustainable diets, there is a legitimate 
use of other foods, food substitutes and artificial 
sources of nutrients in the diet;a that all these 
products should accordingly be made accessible 
to those who need them through commercial or 
non-commercial distribution systems; and that 
they should not be marketed or distributed in 
ways that may interfere with the protection and 
promotion of sustainable diets

Recognizing further that inappropriate feeding 
practices lead to infant malnutrition, morbidity 
and mortality in all countries, and that improper 
practices in the marketing of breast-milk 
substitutes and related products can contribute 
to these major public health problems

Recognizing further that when ecosystems are 
able to support sustainable diets, then nutrition 
programmes, policies and interventions 
supporting the use of other foods, food 
substitutes and artificial sources of nutrients in 
the dieta are inappropriate and can lead to 
malnutrition, and that the marketing of these can 
contribute to major public health problems

Appreciating that there are a number of social 
and economic factors affecting breast-feeding, 
and that, accordingly, governments should 
develop social support systems to protect, 
facilitate and encourage it, and that they should 
create an environment that fosters  
breast-feeding, provides appropriate family and 
community support, and protects mothers from 
factors that inhibit breast-feeding

Appreciating that there are a number of social and 
economic factors affecting sustainable diets, 
and that, accordingly, governments should 
develop social support systems to protect, 
facilitate and encourage them, and that they 
should create an environment that fosters 
sustainable diets, provides appropriate family 
and community support and protection from 
factors that inhibit it

Continued
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such represents a useful model for sustainable 
diets. The fisheries sector has a long history of  
linking nutrition and environmental sustaina-
bility to its global and regional efforts. The final 
resolution of  this code was an urgent warning as 
much as a guideline, reiterating ‘the vital role of  
fisheries in world food security, and economic 
and social development, as well as the need to 
ensure the sustainability of  the living aquatic re-
sources and their environment for present and future 
generations’.

In its preface and introduction, we see state-
ments such as these:

• Aquatic resources, although renewable, are 
not infinite and need to be properly man-
aged, if  their contribution to the nutritional, 
economic and social well-being of  the grow-
ing world’s population is to be sustained.

• The code recognizes the nutritional, econom-
ic, social, environmental and cultural im-
portance of  fisheries and the interests of  all 
those concerned with the fishery sector.

Several articles in the code also explicitly address 
issues that are fundamental to sustainable diets:

• Article 6.7 The harvesting, handling, pro-
cessing and distribution of  fish and fishery 
products should be carried out in a manner 
which will maintain the nutritional value, 
quality and safety of  the products, reduce 
waste and minimize negative impacts on the 
environment.

• Article 11.1.6 States and relevant organi-
zations should sponsor research in fish 
technology and quality assurance and 
support projects to improve post-harvest 
handling of  fish, taking into account the 
economic, social, environmental and nutri-
tional impact of  such projects.

• Article 11.2.15: ...ensure that their policies 
and practices related to the promotion of  in-
ternational fish trade and export production 
do not result in environmental degradation or 
adversely impact the nutritional rights and 
needs of  people for whom fish is critical...

Code for the Marketing of Breast-Milk  
Substitutes (WHO, 1981a) Draft Code Sustainable Diets (FAO, 2010, 2012)

Affirming that health-care systems, and the health 
professionals and other health workers serving 
in them, have an essential role to play in 
guiding infant feeding practices, encouraging 
and facilitating breast-feeding, and providing 
objective and consistent advice to mothers  
and families about the superior value of 
breast-feeding

Affirming that health-care systems, and the health 
professionals and other health workers serving 
in them, have an essential role to play in guiding 
sustainable diet practices, encouraging and 
facilitating sustainable diets, and providing 
objective and consistent advice to families, 
communities and governments about the 
superior value of sustainable diets

Affirming further that educational systems and 
other social services should be involved in the 
protection and promotion of breast-feeding

Affirming further that educational systems and 
other social services should be involved in the 
protection and promotion of sustainable diets

Aware that families, communities, women’s 
organizations and other nongovernmental 
organizations have a special role to play in the 
protection and promotion of breast-feeding

Aware that families, communities, women’s 
organizations and other nongovernmental 
organizations have a special role to play in the 
protection and promotion of sustainable diets

Affirming the need for governments, organizations 
of the United Nations system, nongovernmental 
organizations, experts in various related 
disciplines, consumer groups and industry to 
cooperate in activities aimed at the  
improvement of maternal, infant and young 
child health and nutrition

Affirming the need for governments, organizations 
of the United Nations system, nongovernmental 
organizations, experts in various related 
disciplines, consumer groups and industry to 
cooperate in activities aimed at the improvement 
of human and environmental health through 
sustainable diets

Note: italicized text indicates minor modifications from cited original text.
aOther foods, food substitutes and artificial sources of nutrients in the diet include ultra-processed foods, supplements, 
ready-to-use formulations, fortificants, infant formulas, etc.

Table 29.1. Continued
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• Article 12.1: States should recognize that 
responsible fisheries requires . . . a sound scien-
tific basis to assist . . . in making decisions . . . 
appropriate research is conducted into all 
aspects of  fisheries including . . . nutritional 
science . . . taking into account the special 
needs of  developing countries.

The term nutritional rights used in Article 
11.2.15 above, is particularly poignant in the 
context of  the five international instruments 
presented in this chapter. No other text is as ex-
plicit as this one in declaring nutritional rights. 
There is a boldness, along with urgency, related 
to both nutrition and environmental sustaina-
bility, making this code a worthy example to 
highlight in the case for a code of  conduct for 
sustainable diets.

The Right to Food

The full title of  this international instrument is 
The Right to Food, Voluntary Guidelines to sup-
port the progressive realization of  the right to 
adequate food in the context of  national food se-
curity (FAO, 2005). The inclusion of  the terms 
‘voluntary’, ‘progressive realization’, and ‘na-
tional’ represented concessions to a few states 
that would not affirm that food was a human 
right. As such, it presents a useful illustration of  
two things: the tenacity of  the individuals and 
organizations supporting the right, and the pow-
er of  a few states to over-rule or override both 
evidence-based and ethics-based international 
instruments.

There are no specific mentions of  sustaina-
ble diets, but sustainability issues cover produc-
tion, land use, water, and so on, and nutrition 
issues cover undernutrition, overweight/obesity 
and micronutrient intakes. Included in the ar-
ticles are recommendations that states and in-
ternational organizations should consider the 
benefits of  local procurement for food assistance 
that could integrate the nutritional needs of  
those affected by food insecurity and the com-
mercial interests of  local producers.

Even as the discussions on the right to food 
were in their early stages, the UN Secretary Gen-
eral established the role of  Special Rapporteur 
on the Right to Food. The first was appointed in 
the year 2000 and to date there have been three. 

The issues covered in the annual reports all 
touch on issues relevant to sustainable diets. Ex-
plicit reference to sustainable diets is found in 
the final report to the General Assembly (UN, 
2015a) of  the second rapporteur. He conveys 
the importance of  sustainable diets as follows: 
States should reshape food systems for the 
promotion of  sustainable diets, and the private 
sector should abstain from imposing nutrition- 
based interventions where local ecosystems and 
resources are able to support sustainable diets, 
and systematically ensure that such interven-
tions prioritize local solutions.

The Sustainable Development Goals

As the Millennium Development Goal (MDG) era 
was coming to a close, the Sustainable Develop-
ment Goals (SDGs) were taking shape as the new 
post-2015 development agenda (UN, 2014). De-
bates were many as the position of  nutrition in 
the SDGs was the subject of  much disagreement. 
Nutrition had been tied to the poverty goal in the 
MDGs, as MDG 1, and there was a strong push, 
particularly from economists, to keep that ex-
plicit link with the nutrition goal imbedded in 
the poverty goal. In the end, the SDGs found 
greater synergy directly linking nutrition to food 
and agriculture in its SDG 2 (UN, 2015b). The 
full title of  SDG 2 is ‘End hunger, achieve food 
security and improved nutrition, and promote 
sustainable agriculture’. Notwithstanding the 
fact that both nutrition and sustainability tar-
gets and indicators are directly and indirectly 
distributed throughout all the SDGs, SDG 2 is 
most notably the goal with the clearest relation-
ship to sustainable diets, both in letter and in 
spirit. Table 29.2 shows an element by element 
mapping of  sustainable diets to the elements 
within the five targets of  SDG 2.

Conclusions

Several things were demonstrated by the exer-
cise of  proposing, drafting and promoting an 
international instrument for sustainable diets.

International instruments, i.e., intergovern-
mental negotiated texts, are notoriously difficult 
to achieve. Even when achieved, they are often 
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diluted versions of  their original purpose. In 
many forums, the economic interests of  a few 
powerful nations are directly and indirectly 
working to discredit, undermine, weaken or 
completely derail negotiations. Regardless of  the 
technical and ethical basis for their content, the 
outcomes are nonetheless often still political. For 
example, the Code Breast-Milk was adopted by 
118 countries, with a single vote against: United 
States of  America (WHO, 1981b). And despite 
near-universal agreement that the right to food 
is a human right, the United States, along with a 
few other developed countries, refused to join 

even non-binding resolutions on the subject. It is 
therefore not surprising the USA has blocked an 
expert group’s recommendation that sustaina-
ble diets should be a feature of  its food-based die-
tary guidelines (Merrigan et al., 2015). Several 
unsuccessful attempts were made in intergov-
ernmental forums to further elaborate the sus-
tainable diets code, yet these were thwarted by 
blocks of  countries imagining adverse economic 
ramifications (e.g., for the livestock sectors).

There may never be a code of  conduct for 
sustainable diets, as was originally conceived, 
proposed and partially drafted (Burlingame and 

Table 29.2. Mapping elements of the definition of sustainable diets to Sustainable Development  
Goal (SDG) 2.

Sustainable diets SDG 2

Low environmental 
impacts

Title: Promote sustainable agriculture
Target 2.4 and 2.5 in their entirety

Food and nutrition 
security

Title: End hunger, achieve food security and improved nutrition
Targets 2.1 and 2.2 in their entirety

Healthy life Targets 2.1 and 2.2 in their entirety
Present and future 

generations
Title: End hunger, sustainable agriculture
Targets 2.4 and 2.5: ensure sustainable production systems, resilient 

agricultural practices, capacity for adaptation, maintain genetic diversity, 
soundly managed.

Protective/respectful 
of biodiversity

Title: Sustainable agriculture
Target 2.5 in its entirety: genetic diversity, related wild species

Protective/respectful 
of ecosystems

Title: Sustainable agriculture
Target 2.4 its entirety: sustainable production systems, resilient agricultural 

practices, maintain ecosystems capacity for adaptation
Culturally acceptable Target 2.5: traditional knowledge
Accessible Target 2.1: ensure access to food

Target 2.3: equal access to land, other productive resources and inputs, 
knowledge, financial services, markets

Target 2.5: access to equitable sharing of benefits
Economically fair Target 2.3: equal access to land, other productive resources and inputs, 

knowledge, financial services, markets
Affordable Target 2.1: ensure access

Target 2.3: double incomes, access to productive resources, non-farm 
employment

Target 2.5: fair and equitable sharing of benefits
Nutritionally 

adequate
Title: Improved nutrition
Targets 2.1 and 2.2 in their entirety

Safe Target 2.1: safe food
Healthy Title: Improved nutrition

Target 2.1: nutritious and sufficient
Target 2.2: end all forms of malnutrition

Optimizing natural 
resources

Title: Sustainable agriculture
Targets 2.4 and 2.5 in their entirety

Optimizing human 
resources

Target 2.2: all people, infants, adolescent girls, pregnant and lactating 
women, older persons

Target 2.3: women, indigenous peoples, family farmers, etc.
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Dernini, 2012). Nevertheless, it is reasonable to 
pursue the development of  best practices for 
groups of  stakeholders, as identified in the draft 
code. For example, sustainable food-based die-
tary guidelines represent a reasonably straight-
forward step for most countries (see Chapter 16). 
In the meantime, for sustainable diets, there are 
numerous international instruments, as well 

as national policies, guidelines and goals, the 
achievement of  which will address the basic con-
cepts envisioned in a code of  conduct for sustain-
able diets. Is this enough for the transformative 
changes required to avert disasters on both the 
human and environment fronts from unsustain-
able diets, that is, the way the planet currently 
produces and consumes food? It may not be.

Note

1 Article 59 of the declaration states: ‘...and we reaffirm that planet Earth and its ecosystems are our com-
mon home and that “Mother Earth” is a common expression in a number of countries and regions.’
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