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INTRODUCTION
Food production globally has a greater impact on water, soil,
biodiversity, and greenhouse gases (GHG) than any other
human activity (MA 2005; IPCC 2007 and 2013; IAASTD 2009;
Rockström et al. 2009; Foley et al. 2011; West et al. 2014).
Overall, food production, together with other activities of the
food system including food processing, distribution, storage,
preparation and waste, contribute to some 20-30 per cent of
anthropogenic GHG emissions (IPCC 2007 and 2013; UNEP
2016). While the global food system contributes directly to
climate change, it is also directly impacted by climate change
in a vicious circle that exacerbates many of the sustainability
challenges of the food system.1 Furthermore, approximately
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For example, changes in food supply and quality, increased food contamination, volatility
of food prices, and disruption of food supply chains (Campbell et al. 2016; FAO 2016).
Increasing temperatures, unreliable rains, extreme droughts and flooding, increase not
only the challenge of food production, but also of dietary quality and safety (Medina,
Rodriguez and Magan 2014; Springmann et al. 2016a; Myers et al. 2017).

four billion metric tonnes of food are produced globally per
year, yet an estimated 30–50 per cent (or 1.2–2 billion tonnes)
of it are never consumed (IME 2013). At the same time, many
people lack adequate diets to support healthy and active
lives. Every country on earth has a significant public health
burden of malnutrition (IFPRI 2016) – often multiple burdens
including undernutrition, micronutrient deficiencies, overweight,
obesity and diet-related non-communicable diseases (NCDs).
Poor diets are now identified as the number one risk factor
contributing to the global burden of disease (GBD 2013 Risk
Factor Collaborators 2015).
Vast resources are spent to produce an aggregate of food
that does not adequately nourish people, much of which is
wasted at an enormous environmental cost. Issues of food
affordability and equitable distribution linked to socio-cultural
and political factors further present challenges for achieving
healthy diets. The UN Decade of Action on Nutrition is a window
of opportunity to transform our current food system into one
that is sustainable, resilient, and provides healthy diets for all.
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HEALTHY AND NON-HEALTHY
DIETS
A healthy diet is one that “helps protect against malnutrition
in all its forms, as well as [diet-related] noncommunicable
diseases”.2 A recent review of national and international dietary
guidelines, as well as epidemiologic research on role of diets
in the global burden of disease show agreement on the key
hallmarks of healthy diets: (i) consumption of abundant diverse
plant foods (fruits, vegetables, legumes, nuts, seeds); (ii) low or
no consumption of ultra-processed foods; and (iii) consumption
of other foods as culturally appropriate and desired to meet
energy and nutrient needs (Herforth 2016).
Most people’s diets around the world fail to meet the ideal for
healthy diets. It is estimated that “poor diets are responsible
for more of the global burden of ill health than sex, drugs,
alcohol and tobacco combined” (Haddad et al. 2016, p. 30).
Only 36 per cent of children are fed minimum dietary diversity
(four or more food groups), based on representative data
from 60 countries (IFPRI 2016). Nearly 800 million people are
undernourished, while 2.1 billion are overweight or obese (FAO,
IFAD and WFP 2015; IFPRI 2016). The Global Burden of Disease
Study estimates that the top dietary factors associated with
the highest global burden of disease are low fruit, vegetables,
whole grains, nuts and seeds, omega-3 fatty acids and fibre,
together with high sodium and processed meat (GBD 2013
Risk Factor Collaborators 2015). It is precisely those foods that
protect health that are the most underconsumed. Trend data
indicate that, in many countries, unhealthy components in the
diets are increasing more rapidly than healthy components
(Imamura et al. 2015).

SYSTEMIC DRIVERS OF
DIETS: CHANGES IN FOOD
ENVIRONMENTS AND FOOD
SYSTEMS
Key systemic drivers of observed dietary patterns globally
are food environments that increasingly offer more
unhealthy foods and fail to offer adequate healthy foods.
Food environments include the availability, affordability,
convenience, and desirability of various foods and strongly
influence dietary consumption (Herforth and Ahmed 2015).
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World Health Organization (WHO) (2015) Healthy Diet. WHO Fact Sheet No. 394. www.
who.int/mediacentre/factsheets/fs394/en/.

In the past few decades, there has been a dramatic increase
in the availability, affordability, convenience and marketing
of unhealthy foods, such as calorie-dense, ultra-processed
foods, whereas growth in nutrient-dense foods, such as fruits,
vegetables and legumes, has not kept pace and moreover, is
not projected to meet future demands (Global Panel 2016;
Remans et al. 2014; Monteiro et al. 2013; Gómez et al. 2013).
Many of these changes in the consumer food environment
are mirrored in agricultural production systems at large. For
example, there has been a notable rise in the agricultural
production of energy-dense crops, such as oilseeds and
starchy staples (Khoury et al. 2014), which are transformed
into ingredients that form the basis of ultra-processed foods:
industrial formulations of sugar, salt, oils, fats and other
substances that are not conventional culinary ingredients
that contain little or no intact foods (Monteiro et al. 2016).
Despite improved food conservation technologies and
efficient global trade systems decoupling the availability of
fresh foods from seasons (Kearney 2010), the availability
of fruits, vegetables and legumes falls far short of global
need (Siegel et al. 2014; Herforth 2015).
Over the past 50 years, per capita food supplies have expanded
in calories, protein and fat, with increased proportions from
energy-dense foods, while national food supplies worldwide
have become more similar in composition, correlated with an
increased supply of a small number of cereal and oil crops
(Khoury et al. 2014). This food environment can be associated
with human health when considering low-risk diets or diets
with ingredients that reduce the risk of diet-related NCDs.
Considering Khoury et al’s (2014) observations of changes
in crop production, the authors note that the crops with the
greatest increase in spread and abundance over the last
decades include several crops categorized as “harmful” in
the low-risk diet concept (Khoury et al. 2014; Murray 2014).
Treenuts and vegetables, which are classified as “protective”,
are currently underproduced, but are represented in the top
ten crops produced with some signs of growth in abundance
and spread, although at rates much lower than seed crops.
Many of these production trends are driven by economic,
cultural and socio-political factors that have driven global
food systems to unsustainable modes of production with
heightened consumption of resources (Breggin and Myers
2013; de Wit and Iles 2016; Gomiero, Pimentel and Paoletti
2011). Subsidies and research and development (R&D) globally
generally emphasize commodities (rice, maize, wheat and
oil crops) (Pingali 2015; Siegel et al. 2016). Urbanization,
marketing, increased income, migration, international
trade policies, and globalization of transnational fast food
corporations have also influenced trends in food consumption
and facilitated a global dietary transition (Kearney 2010).
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Table 1. TOP TEN SPECIES IN TERMS OF THEIR INCREASE IN ABUNDANCE IN NATIONAL FOOD SUPPLIES, 1961 TO 2009
Crop*
Soybean
Palm oil
Sunflower
Wheat
Rape and mustard
Rice
Sweeteners
Vegetables
Cacao beans
Treenuts

Increase in relative abundance and contribution to calories (rank)
1
2
3
4
5
6
7
8
9
10

Change in spread (rank)
2
5
3
35
6
15
4
17
26

Risk category
Harmful**
Harmful
Neutral
Neutral
Neutral
Neutral
Harmful
Protective
Neutral
Protective

Notes:
* These top ten species are ranked in terms of increase of spread (Khoury et al. 2014), and dietary risk (Murray 2014). Khoury et al. (2014) did not analyze animal-source foods. The geographic
spread is defined as the change over time in a country’s food supply in each year; a higher number indicates less change in geographic spread relative to other crops.
**Soybeans themselves would be in the “protective” risk category, but the increase in their production is mostly for livestock feed to produce red meat destined for middle- and high-income
countries, which is classified as “harmful” with relation to the global burden of disease.
Sources: Derived from Figures 1A and 1B in Khoury et al. (2014) and Murray (2014).

SUSTAINABLE, RESILIENT
FOOD SYSTEMS AND DIETS
Food systems and diets can be characterized on the basis of
their sustainability, including environmental, economic, sociocultural, and human health dimensions (Gussow and Clancy
1986; Johnston, Fanzo and Cogill 2014). Sustainable food
systems can be defined as the complex interconnected web of
resources, people and processes that encompass all aspects
involved in providing adequate and desirable nourishment
for human health while maintaining the ecological integrity
of natural resources, as well as supporting socio-cultural
and economic factors. Resilience refers to the capacity
of a system to absorb disturbance and re-organize while
undergoing change so as to maintain the same function,
identity and feedbacks (Walker et al. 2004). A resilient food
system is one that supports sustainability by absorbing shocks
such as climate variability and price fluctuations while still
providing healthy food to nourish people.
Drawing from the multi-faceted concept of sustainability,
sustainable diets are defined as those that support nutrition
and environmental outcomes while also encompassing the
economic, cultural and socio-political aspects of sustainability
(Johnston, Fanzo and Cogill 2014). Jones et al. (2016)
identified over 30 facets of sustainability that have been
discussed in the literature on sustainable diets. The most
commonly measured were GHG emissions, followed by
land use, consumption of animal-source foods, diet quality,

energy use, and water consumption involved in producing and
processing foods (Jones et al. 2016). Other less frequently
measured characteristics included social justice, animal
welfare, biodiversity and cultural appropriateness.
These multiple facets of sustainability imply not just dietary
choices, but also a more systemic approach than can or
would usually be taken by individuals. A diet is something
consumed by an individual, while a food system covers all
activities and institutions from production to consumption.
Similarly, sustainable diets imply consumption choices by
individuals, and a sustainable food system involves food
production, processing, distribution, consumption and waste
management and all the steps in between. Given the differences
in scales of diets and food systems, it is important to design
action steps that can be taken at both the individual (diet)
and policy and production (food system) levels.

SUSTAINABLE DIETS: WHAT
STEPS INDIVIDUALS CAN TAKE
Sustainable diets are by definition healthy diets as human
health and nutrition are core parts of sustainability. Dietary
guidelines, in general, are a good starting point for sustainable
diets; they are designed to ensure health and are generally
aligned with two other rules of thumb for sustainable diets:
a diversified, largely plant-based diet, and low consumption
of ultra-processed foods.
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One way to conceptualize resource-intensiveness of diets is
the trophic level of the diet, a basic ecological metric that
describes the number of intermediaries between plants
and consumers (Bonhommeau et al. 2013). As omnivores,
humans can eat foods that are higher or lower on the food
chain. Intakes higher on the food chain generally are more
resource-intensive, although there are some exceptions based
on how the animal or plant foods are produced.

The same food can be produced at
varying levels of environmental and
social impact. Industrialized production
of meat and dairy is a primary culprit
in GHG emissions, pollution, and
questionable practices concerning
human and animal rights. However, in
some contexts and often under smallerscale production, livestock production
is not only harmless, but is positive for
the nitrogen cycling and biodiversity.
A greater reliance on plant source foods
reduces the trophic level of the diet
and often increases its healthfulness.
Depending on how they are produced
and sold, however, vegetables and fruits
may also be highly intensive in terms of
agrochemical use, energy consumption
to operate greenhouses, and packaging
material; they may entail agrochemical
exposure risks for labourers, who require
long working hours.
A large portion of sustainable diet research, concordantly,
has estimated the environmental impacts of diets according
to whether they are more vs. less plant-based (Tilman and
Clark 2014; Auestad and Fulgoni 2015; Jones et al. 2016;
Springmann et al. 2016b). GHG emissions of different
food groups and food production processes vary widely,
but in general, meat and dairy contribute the most to GHG
emissions in the diet (Carlsson-Kanyama and Gonzalez
2009; Wallén, Brandt and Wennersten 2004; Millward and
Garnett 2010; MacDiarmid et al. 2012). A recent systematic
review suggests that dietary change in areas with affluent
diets has a potential for reducing GHG emissions and land
use demand of current diets by up to 50 per cent, largely by

reducing meat consumption (Hallström, Carlsson-Kanyama
and Börjesson 2014).
The sustainability of diets can also be enhanced through lower
levels of consumption of ultra-processed food. High levels
of processing are often intended to increase convenience or
profit margin of foods, but often diminish nutritional value
and increase resource use. Foods are often consumed
at different levels of processing, from unprocessed and
minimally processed (e.g. milled rice), to processed (e.g.
vegetable oil), highly processed (e.g. boxed breakfast cereal)
and ultra-processed (e.g. soft drinks). Ultra-processed foods
are increasing fastest in sales and consumption in low- and
middle-income countries (Monteiro, Gomes and Canoon
2010). Studies have shown that greater consumption of
ultra-processed food products is associated with obesity and
lower micronutrient adequacy of diets (Louzada et al. 2015a
and 2015b; Martínez Steele et al. 2015). Highly processed
food also uses significant packaging; for example, in the
United States of America, food packaging accounts for the
majority of packaging waste, causing increased pressure on
landfills or from burning it, which may cause pollution with
toxic chemicals (Marsh and Bugusu 2007).
Diets lower in both trophic level and highly processed food
are likely to be consistent with dietary guidelines, but many
nations are taking the additional step of designing dietary
recommendations explicitly to include sustainability. Brazil,
Qatar, Germany, Sweden, the Netherlands, the United Kingdom
and Nordic Nutrition Recommendations explicitly promote
sustainability in their dietary guidelines (Fischer and Garnett
2016). Some of the key recommendations in dietary guidelines
that support sustainable diets are: promotion of plant-based
diets; consumption of a diversity of food groups, food species
and varieties; energy limitation; consumption of less meat;
consumption of local and seasonal foods; conservation of
biodiversity; reduction of food waste; and the encouragement
of food processes with low GHG emissions.

SUSTAINABLE FOOD
SYSTEMS: WHAT IS NEEDED
AT A MORE SYSTEMIC LEVEL
In addition to steps that individuals can take to enhance
sustainability, it is critical for policy makers and other
stakeholders of the food system to design and implement
plans to support the transformation of the food system to
one that is more sustainable and resilient in providing healthy
diets for all. Several key actions are needed at this level.
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1. Improved production policies and practices for human
and environmental health
Policies need to be implemented that support diets for both
people’s health and planetary health, including those rich in diverse
plant foods, moderate in animal-source foods, and low in ultraprocessed foods. Action needs to be taken to reverse the trend of
the growing supply of a few crops and foods that are harmful to
dietary quality and to the environment, and increase productivity
and support for a diversity of food items that are missing in diets
throughout the world, namely vegetables, fruits and legumes.
In addition, policies and programmes need to support not only
what is grown, but how it is grown. Specifically, sustainable
agricultural policies and practices need to support biodiversity
and ecosystem services, promote soil conservation, protect
watersheds, limit the use of agrochemicals, utilize clean energy,
prevent deforestation, and have relatively low GHG emissions.
These environmental outcomes need to be complemented with
an equal set of criteria setting the social foundation (Raworth
2012). Agriculture and the global food systems support more
than 40 per cent of jobs globally; these livelihoods need to support
the well-being of those working in the food system.
2. Improved Information to consumers
Consumer choices can drive the private sector toward sustainable
practices. This trend is likely to increase as consumers place
heightened value on sustainability.3 Labelling for both nutritional
content and sustainability practices would allow consumers to
choose food that is sustainably produced. In addition, labels can
help consumers make healthy choices. For example, in Brazil,
legislative actions for healthy diets have included mandatory
labelling on ‘nutritionally adequate serving sizes’, the world’s
first such initiative to reinforce healthy eating patterns and
provide nutrition information on raw and unpackaged foods
(Coitinho, Monteiro and Popkin 2002).
3. Improved information to policymakers: expanded set
of sustainable food system metrics
Food system metrics need to move beyond current metrics
that focus on calories per capita, prices of commercially
important commodities and basic productivity. The metrics
need to match the vision of food that nourishes people,
supports decent livelihoods, and has minimal negative
environmental externalities. We need better information
on availability and prices of nutritious diets, and on diet
quality. Additionally, metrics on sustainable diets and food

3

John Hopkins Center for a Livable Future. n.d. The Emergence of the Food Voter.
www.jhsph.edu/research/centers-and-institutes/johns-hopkins-center-for-a-livablefuture/_pdf/briefs/data/food-voter.pdf.
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systems should include life cycle analyses of commodities
that examine a suite of environmental indicators from cradle
to grave (water, land, eutrophication), as well as metrics on
biodiversity of landscapes including crop species richness
(CSR) and the modified functional attribute diversity (MFAD)
index. Other indicators of food safety, loss and waste should
also be developed and assessed as part of sustainable food
system metrics (Remans et al. 2014; Gustafson et al. 2016).

CONCLUSION
The discussion on sustainability must include diets and
food systems. The Sustainable Development Goals have
no indicator of diet quality or patterns, which is a major
oversight for sustainability in terms of diets’ impact on
both human health and the environment. The UN Decade
of Action on Nutrition, however, highlights the need and
opportunity to make changes toward sustainable, resilient
food systems that promote healthy diets that nourish all
people. Actionable principles to foster sustainable food
systems and sustainable diets include those discussed here.
Principles of sustainable and resilient food systems and diets
Sustainable diets (individual level choices)
1. Follow dietary guidelines, including adequate diversity
and nutrient intakes.
2. Are plant-based; low trophic level.
3. Contain low consumption of highly processed and packaged
food.
4. Produce low food waste.
Sustainable, resilient food systems (supported by policies
and production practices)
1. Shift incentives toward the foods that are most lacking
in diets globally (fruits, vegetables, legumes).
2. Implement environmentally sound production practices:
a. Mainstream biological diversity throughout the food
system – in production landscapes, value chains,
markets, consumption and relevant policies.
b. Minimize GHG emissions related to food production,
transport and consumption.
c. Control, minimize or avoid chemical pollution of soil and
water ecosystems during food production, processing
and waste management.
d. Have a low water footprint.
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e. Minimize food waste and loss, optimize recycling
of nutrients.
f. Ensure the humane treatment of animals.

6. Adapt production systems for resilience to local and
changing conditions.

3. Ensure food safety.
4. Support the rights of workers and farming households
throughout the food system, including their rights to food,
water, health and decent work conditions.
5. Provide transparent information:
a. to consumers (labeling): nutrition information and
production practices.
b. to policy-makers (monitoring indicators): access to
adequate, nutritious food, diet quality, food safety and
environmental impact indicators on the above.

References
Auestad N and Fulgoni VL (2015) What current literature tells us about
sustainable diets: Emerging research linking dietary patterns, environmental
sustainability, and economics. Advances in Nutrition 6: 19-36. http://advances.
nutrition.org/content/6/1/19.full.
Bonhommeau S, Dubroca L, Le Pape O, Kaplan DM, Chassot E and Nieblas A-E
(2013) Eating up the world’s food web and the human trophic level. Proceedings
of the National Academy of Science of the United States of America 110(51):
20617-20. https://www.ncbi.nlm.nih.gov/pubmed/24297882.
Breggin L and Myers Jr. DB (2013) Subsidies with responsibilities: Placing
stewardship and disclosure conditions on government payments to largescale commodity crop operations. Harvard Environmental Law Review 37: 487.
Campbell BM, Vermeulen SJ, Aggarwal PK, Corner-Dolloffa C, Girvetza E,
Loboguerreroa AM, Ramirez-Villegasa J, Rosenstock T (2016) Reducing risks
to food security from climate change. Global Food Security 11: 34-43. http://
www.sciencedirect.com/science/article/pii/S2211912415300262.
Carlsson-Kanyama A and Gonzalez AD (2009) Potential contributions of
food consumption patterns to climate change. American Journal of Clinical
Nutrition 89(5): 1704S-09S. https://www.ncbi.nlm.nih.gov/pubmed/19339402.
Coitinho D, Monteiro C and Popkin B (2002) What Brazil is doing to promote
healthy diets and active lifestyles. Public Health Nutrition 5(1A): 263–7. https://
www.ncbi.nlm.nih.gov/pubmed/12027293.
de Wit MM and Iles A (2016) Toward thick legitimacy: Creating a web of legitimacy
for agroecology. Elementa 4(1): 000115. https://www.elementascience.org/
articles/10.12952/journal.elementa.000115/.

Acknowledgements
Support was provided by UNSCN under a grant from
the Flemish Interuniversity Council (VLIR), Montana
INBRE (NIH NIGMS 5P20GM103474-17), CAIRHE (NIH
NIGMS 5P20GM1044-17), NSF EPSCoR Track-2 (NSF RII
Track-2 FEC 1632810), and the Daniel and Nina Carasso
Foundation.

Fischer CG and Garnett T (2016) Plates, Pyramids, and Planets: Developments in
National Healthy and Sustainable Dietary Guidelines: A State of Play Assessment.
FAO/The Food Climate Research Network at The University of Oxford: Oxford.
http://www.fao.org/3/a-i5640e.pdf.
Foley JA, Ramankutty N, Brauman KA, Cassidy ES, Gerber JS, Johnston M,
Mueller ND, O’Connell C, Ray DK, West PC, Balzer C, Bennett EM, Carpenter
SR, Hill J, Monfreda C, Polasky S, Rockström J, Sheehan J, Siebert S,
Tilman D and Zaks DPM (2011) Solutions for a cultivated planet. Nature
478: 337-42. http://www.nature.com/nature/journal/v478/n7369/full/
nature10452.html.
Global Burden of Disease (GBD) 2013 Risk Factor Collaborators (2015) Global,
regional, and national comparative risk assessment of 79 behavioural, environmental
and occupational, and metabolic risks or clusters of risks in 188 countries,
1990-2013: A systematic analysis for the Global Burden of Disease Study 2013.
Lancet 386(10010): 2287-323. http://www.thelancet.com/journals/lancet/article/
PIIS0140-6736(15)00128-2/abstract.
Global Panel on Agriculture and Food Systems for Nutrition (Global Panel)
(2016) Food Systems and Diets: Facing the Challenges of the 21st Century.
Global Panel on Agriculture and Food Systems for Nutrition: London. https://
www.glopan.org/foresight.
Gómez MI, Barrett CB, Raney T, Pinstrup-Andersen P, Meerman J, Croppenstect
A, Carisma B and Thompson B (2013) Post-green revolution food systems and
the triple burden of malnutrition. Food Policy 42: 129-38.
Gomiero T, Pimentel D and Paoletti M (2011) Is there a need for more sustainable
agriculture? Critical Reviews in Plant Sciences 30(1-2): 6-23.
Gussow JD and Clancy K (1986) Dietary guidelines for sustainability. Journal
of Nutrition Education 18(1):1-5.

Food and Agriculture Organization of the United Nations (FAO) (2016) The
State of Food and Agriculture 2016: Climate change, agriculture, and food
security. FAO: Rome. http://www.fao.org/3/a-i6030e.pdf.

Gustafson D, Gutman A, Leet W, Drewnowski A, Fanzo J and Ingram J (2016)
Seven food system metrics of sustainable nutrition security. Sustainability
8(3): 196. http://www.mdpi.com/2071-1050/8/3/196.

FAO, International Fund for Agricultural Development (IFAD) and World Food
Programme (WFP) (2015) The State of Food Insecurity in the World 2015.
Meeting the 2015 international hunger targets: taking stock of uneven progress.
FAO: Rome. http://www.fao.org/3/a-i4646e.pdf.

Haddad L, Hawkes C, Webb P, Thomas S, Beddington J, Waage J and Flynn
D (2016) A new global research agenda for food. Nature 540(7631): 30-2.
https://www.ncbi.nlm.nih.gov/pubmed/27905456.

ACTION AREA 1

Hallström E, Carlsson-Kanyama A and Börjesson P (2014) Environmental impact
of dietary change: a systematic review. Journal of Cleaner Production 91: 1–11.
Herforth A (2015) Access to adequate nutritious food: new indicators to track
progress and inform action. In Sahn D (ed.) New directions in the fight against
hunger and malnutrition. New York, Oxford University Press.
Herforth, A (2016) Seeking indicators of healthy diets. The Gallup Blog, 14
December 2016. http://www.gallup.com/opinion/gallup/199436/definingmeasuring-diet-quality-worldwide.aspx.
Herforth A and Ahmed S (2015) The food environment, its effects on dietary
consumption, and potential for measurement within agriculture-nutrition
interventions. Food Security 7(3): 505-20.
Imamura F, Micha R, Khatibzadeh S, Fahimi S, Shi P, Powles J and Mozaffarian
D (2015) Global Burden of Diseases Nutrition and Chronic Diseases Expert
Group (NutriCoDE). Dietary quality among men and women in 187 countries in
1990 and 2010: a systematic assessment. Lancet Global Health 3(3): e132-42.
https://www.ncbi.nlm.nih.gov/pubmed/25701991.
Institution of Mechanical Engineers (IME) (2013) Global Food: Waste Not,
Want Not. IME: London. www.campaignforrealfarming.org/wp-content/
uploads/2013/01/IME-Global-Food-Report.pdf.
Intergovernmental Panel on Climate Change (IPCC) (2007) Fourth Assessment
Report: Climate Change 2007. Cambridge University Press: Cambridge.
IPCC (2013) Fifth Assessment Report: Climate Change 2013. Cambridge
University Press: Cambridge. http://www.ipcc.ch/report/ar5/wg1/.
International Assessment of Agricultural Knowledge, Science and Technology
for Development (IAASTD) (2009) Agriculture at a Crossroads: Findings and
recommendations for future farming. Island Press: Washington DC.
International Food Policy Research Institute (IFPRI) (2016) Global Nutrition
Report. IFPRI: Washington DC. http://www.ifpri.org/blog/2016-globalnutrition-report.
John Hopkins Center for a Livable Future. n.d. The Emergence of the Food
Voter. http://www.jhsph.edu/research/centers-and-institutes/johns-hopkinscenter-for-a-livable-future/about/program_areas/public-support-for-foodsustainability.html.
Johnston JL, Fanzo JC and Cogill B (2014) Understanding sustainable diets:
a descriptive analysis of the determinants and processes that influence diets
and their impact on health, food security, and environmental sustainability.
Advances in Nutrition 5(4): 418-29. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC4085190/.
Jones AD, Hoey L, Blesh J, Miller L, Green A and Fink Shapiro L (2016) A
systematic review of the measurement of sustainable diets. Advances in
Nutrition 7: 641-64. http://advances.nutrition.org/content/7/4/641.full.

21

Louzada ML, Martins AP, Canella DS, Baraldi LG, Levy RB, Claro RM, Moubarac
JC, Cannon G and Monteiro CA (2015b) Impact of ultra-processed foods on
micronutrient content in the Brazilian diet. Revista Saude Publica 49: 1-8. https://
www.ncbi.nlm.nih.gov/pubmed/26270019.
MacDiarmid JI, Kyle J, Horgan GW, Loe J, Fyfe C, Johnstone A and McNeill G
(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): 632-39. https://www.ncbi.nlm.nih.gov/pubmed/22854399.
Marsh K and Bugusu B (2007) Food packaging - roles, materials, and environmental
issues. Journal of Food Science 72(3): R39-55. http://onlinelibrary.wiley.com/
doi/10.1111/j.1750-3841.2007.00301.x/full.
Martínez Steele E, Baraldi LG, Louzada ML, Moubarac JC, Mozaffarian D and
Monteiro CA (2015) Ultra-processed foods and added sugars in the US diet:
Evidence from a nationally representative cross-sectional study. BMJ Open 5:
e009892. doi:10.1136/ bmjopen-2015-009892.
Medina A, Rodriguez A and Magan N (2014) Effect of climate change on
Aspergillus flavus and aflatoxin B1 production. Frontiers in Microbiology (5):
348. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4106010/.
Millennium Ecosystem Assessment (MA) (2005) Ecosystems and Human
Well-being. Island Press: Washington DC.
Millward DJ and Garnett T (2010) Plenary Lecture 3: Food and the planet:
nutritional dilemmas of greenhouse gas emission reductions through reduced
intakes of meat and dairy foods. Proceedings of the Nutrition Society 69(1):
103-18. https://www.ncbi.nlm.nih.gov/pubmed/20003639.
Monteiro C, Cannon G, Levy R, Moubarac JC, Jaime P, Martins AP, Canella D,
Louzada M and Parra D (2016) Food classification, Public health: NOVA. The
star shines bright. World Nutrition 7(1-3): 28-38. http://wphna.org/worldnutrition/
[last access 17 May 2017].
Monteiro CA, Gomes FS and Cannon G (2010) The snack attack. American
Journal of Public Health 100(6): 975–81.
Monteiro C, Moubarac J, Cannon G, Ng S and Popkin B (2013) Ultra-processed products
are becoming dominant in the global food system. Obesity Reviews 14(Suppl. 2):
21-8. https://www.ncbi.nlm.nih.gov/pubmed/24102801 [last access 17 May 2017].
Murray C (2014) Metrics for healthy and sustainable food systems. Presentation
at the EAT Forum, Stockholm. 27 May 2014.
Myers SS, Smith MR, Guth S, Golden CD, Vaitla B, Mueller ND, Dangour AD
and Huybers P (2017) Climate Change and Global Food Systems: Potential
Impacts on Food Security and Undernutrition. Annual Review of Public Health
38: 259-77. https://www.ncbi.nlm.nih.gov/pubmed/28125383.
Pingali P (2015) Agricultural policy and nutrition outcomes – getting beyond
the preoccupation with staple grains. Food Security 7(3): 583-91.

Kearney J (2010) Food consumption trends and drivers. Philosophical
Transactions of the Royal Society B: Biological Sciences 365(1554): 2793–807.
https://www.ncbi.nlm.nih.gov/pubmed/20713385.

Raworth K (2012) A safe and just space for humanity: Can we live within the
doughnut? Oxfam Discussion Paper. Oxfam: London. https://www.oxfam.org/
sites/www.oxfam.org/files/dp-a-safe-and-just-space-for-humanity-130212-en.pdf.

Khoury C, Bjorkman AD, Dempewolf H, Ramirez-Villegasa J, Guarino L,
Jarvisa A, Riesebergd LH and Struikb PC (2014) Increasing Homogeneity in
Global Food Supplies and the Implications for Food Security. Proceedings
of the National Academy of Sciences of the United States of America 111(11):
4001-6. www.pnas.org/cgi/doi/10.1073/pnas.1313490111.

Remans R, Wood SA, Saha N, Anderman TL and DeFries RS (2014) Measuring
nutritional diversity of national food supplies. Global Food Security 3(3-4):
174-82. https://www.bioversityinternational.org/e-library/publications/detail/
measuring-nutritional-diversity-of-national-food-supplies/.

Louzada ML, Baraldi LG, Martínez Steele E, Martins AP, Canella DS, Moubarac
JC, Levy RB, Cannon G, Afshin A, Imamura F, Mozaffarian D and Monteiro
CA (2015a) Consumption of ultra-processed foods and obesity in Brazilian
adolescents and adults. Preventive Medicine 81: 9-15.

Rockström J, Steffen W, Noone K, Persson Å, Chapin FS, Lambin EF, Lenton TM,
Scheffer M, Folke C, Schellnhuber HJ, Nykvist B, de Wit CA, Hughes T, van der
Leeuw S, Rodhe H, Sörlin S, Snyder PK, Costanza R, Svedin U, Falkenmark M,
Karlberg L, Corell RW, Fabry VI, Hansen J, Walker B, Liverman D, Richardson K,
Crutzen P and Foley JA (2009) A safe operating space for humanity. Nature 461:
472–75. https://www.nature.com/nature/journal/v461/n7263/full/461472a.html.

22

UNSCN NEWS 42 - YEAR 2017

Siegel KR, Ali MK, Srinivasia A, Nugent RA and Narayan KM (2014) Do we
produce enough fruits and vegetables to meet global health need? PLOS One.
https://doi.org/10.1371/journal.pone.0104059.
Siegel KR, Bullard KM, Ali MK, Stein AD, Kahn HS, Mehta NK, Webb Girard A,
Venkat Narayan KM and Imperatore G (2016) The contribution of subsidized
food commodities to total energy intake among US adults. Public Health
Nutrition 19(8): 1348-57. https://www.ncbi.nlm.nih.gov/pubmed/26322920..
Springmann M, Godfray HC, Rayner M and Scarborough P (2016a) Analysis
and valuation of the health and climate change cobenefits of dietary change.
Proceedings of the National Academy of Science of the United States of America
113(15): 4146-51. https://www.ncbi.nlm.nih.gov/pubmed/27001851.
Springmann M, Mason-D’Croz D, Robinson S, Garnett T, Godfray HC, Gollin
D, Rayner M, Ballon P and Scarborough P (2016b) Global and regional
health effects of future food production under climate change: a modelling
study. Lancet 387(10031): 1937-46. https://www.nature.com/nature/
journal/v515/n7528/full/nature13959.html.
Tilman D and Clark M (2014) Global diets link environmental sustainability
and human health. Nature 515(7528): 518-22. https://www.nature.com/
nature/journal/v515/n7528/full/nature13959.html.

FAO/RAPHY FAVRE

United Nations Environment Programme (UNEP) (2016) Food Systems and
Natural Resources. A Report of the Working Group on Food Systems of
the International Resource Panel, by Westhoek H, Ingram J, Van Berkum
S, Özay L and Hajer M. United Nations Educational, Scientific and Cultural
Organization (UNESCO): Roma.
Walker BH, Holling CS, Carpenter SR and Kinzig AP (2004) Resilience,
adaptability and transformability in social–ecological systems. Ecology and
Society 9(2): 5. https://www.ecologyandsociety.org/vol9/iss2/art5/.
Wallén A, Brandt N and Wennersten R (2004). Does the Swedish consumer’s
choice of food influence greenhouse gas emissions? Environmental Science
and Policy 7: 525–35.
West PC, Gerber JS, Engstrom PM, Mueller ND, Brauman KA, Carlson KM,
Cassidy ES, Johnston M, MacDonald GK, Ray DK and Siebert S (2014) Leverage
points for improving global food security and the environment. Science 345
(6194): 325-8. https://www.ncbi.nlm.nih.gov/pubmed/25035492.
World Health Organization (WHO) (2015) Healthy Diet. WHO Fact Sheet No.
394. www.who.int/mediacentre/factsheets/fs394/en/.

