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FOREWORD 
The High Level Panel of Experts for Food Security and Nutrition (HLPE) is the science-policy interface 
of the Committee on World Food Security (CFS), which is, at the global level, the foremost inclusive 
and evidence-based international and intergovernmental platform for food security and nutrition (FSN).  

The HLPE reports serve as a common, comprehensive, evidence-based starting point for 
intergovernmental and international multi-stakeholder policy convergence in CFS. The HLPE draws its 
studies based on existing research and knowledge. The HLPE strives to clarify contradictory information 
and knowledge, elicit the backgrounds and rationales of controversies and identify emerging issues. To 
do so, it organizes a scientific dialogue, among Steering Committee and Project Teams members, and 
with the experts and knowledge communities involved in the open electronic consultations and in the 
external peer-reviews of the reports. This dialogue builds upon a wide diversity of disciplines, 
backgrounds and knowledge systems.  

*** 

Globally, one person in three is malnourished today and one in two could be malnourished by 2030 if 
nothing is done. Building on the international political momentum created around nutrition by the 2030 
Agenda, the 2014 Rome Declaration on Nutrition and the subsequent United Nations (UN) Decade of 
Action on Nutrition (2016–2025), the CFS, at its 42nd Plenary session in October 2015, requested the 
HLPE to prepare a report on nutrition and food systems, to be presented at CFS 44 in October 2017.  

While hunger remains a critical concern, overweight and obesity are rapidly increasing all over the 
world, including in low- and middle-income countries. Therefore, malnutrition in all its forms 
(undernutrition, micronutrient deficiencies and overweight and obesity) now affects all countries, 
whether low-, middle- or high-income. Those different forms of malnutrition can co-exist within the same 
country or community, and sometimes within the same household or individual, and can even 
paradoxically be linked: they thus must be fought altogether.  

As a consequence, hunger and malnutrition will not be “self-corrected” only by economic growth, as 
many people thought in the past: nor will these concerns be spontaneously addressed. On the contrary, 
nutrition must be integrated as an explicit objective in national policies, programmes and budgets, not 
only in low-income but also in high-income countries. Cross-sectoral nutrition strategies should be 
designed and implemented at different levels, from global to local.  

Every human being has the right to adequate food. However, the progressive realization of this right 
will not be achieved without more sustainable food systems that facilitate healthy and sustainable food 
choices and ensure FSN for all, including vulnerable people with specific nutrient requirements (such 
as young children, adolescent girls, pregnant and lactating women, the elderly and ill people), or 
marginalized people with less control over their diets (such as the poor, as well as some indigenous 
peoples). 

Current food systems have dramatic effects on human and planetary health. They shape producers’ 
decisions and consumers’ food choices. Nevertheless, this report demonstrates that human decisions 
and choices (whether individual or collective) regarding production and consumption can also influence 
food systems and improve their ability to deliver healthy and sustainable diets. In this context, the 
purpose of this report is two-fold. 

First, the report analyses how food systems influence people’s dietary patterns and nutritional status. 
The conceptual framework proposed by the HLPE identifies three interacting elements of food systems, 
i.e. food supply chains, food environments and consumer behaviour. It highlights the central role of the 
food environment (i.e. the physical, economic, political and socio-cultural context in which each 
consumer engages with the food system) in facilitating healthy and sustainable consumer food choices.  

Second, the report calls for radical transformations. Within such a perspective, it presents effective 
policies and programmes that have the potential to shape food systems, contributing to improved FSN. 
Improved food environments are absolutely needed for the effective realization of the right to adequate 
food. I would like to highlight here two concrete priorities for action: (i) improve the physical and 
economic access to healthy and sustainable diets; and (ii) strengthen consumers’ information and 
education to enable healthier food choices.  
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This report draws on the previous HLPE reports, many of which are highly relevant to various aspects 
of food systems, including the reports on sustainable agriculture and livestock, fisheries and 
aquaculture, and food losses and waste. As diversity is of paramount importance, short case studies 
illustrate a wide variety of practical experiences in different food systems and contexts.  

The report provides a set of action-oriented recommendations addressed to states and other 
stakeholders in order to inform CFS engagement in advancing nutrition and the CFS contribution to the 
UN Decade of Action. While emphasizing the need for solutions that are context-specific, the report 
also highlights the need for consistent action at all levels. I hope that the findings and recommendations 
of this report will not only facilitate the policy convergence work in CFS but also inspire many 
stakeholders in contributing to progress towards more sustainable food systems and enhanced FSN. 

The multiple burdens of malnutrition are enormous and raise ethical, political and economic concerns. 
In front of this challenge, action cannot wait and all stakeholders together will have to make adapted 
and feasible but bold decisions. The short-term costs of the actions outlined in this report may seem 
high, but the cost of inaction is likely to be much higher, carrying with it a terrible legacy affecting future 
generations. 

*** 

On behalf of the HLPE Steering Committee, I would like to acknowledge the engagement and 
commitment of all the experts who worked for the elaboration of this report, and especially the HLPE 
Project Team Leader, Jessica Fanzo (United States of America) and Project Team Members: Mandana 
Arabi (Iran), Barbara Burlingame (New Zealand), Lawrence Haddad (United Kingdom), Simon Kimenju 
(Kenya), Gregory Miller (United States of America), Fengying Nie (China), Elisabetta Recine (Brazil), 
Lluís Serra-Majem (Spain) and Dipa Sinha (India).  

I would like to commend and thank the HLPE Secretariat for its precious support to the HLPE work.   

This report also benefited greatly from the suggestions of the external peer reviewers and from the 
comments provided by a large number of experts and institutions, both on the scope and on the first 
draft of the report.  

Last but not least, I would like to thank the resource partners who support the work of the HLPE in a 
totally independent way.  

 

Patrick Caron 

 

 

 

 

 

 

Chairperson, Steering Committee of the HLPE, 25 September 2017 
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SUMMARY AND RECOMMENDATIONS 
At its 42nd session in October 2015, the Committee on World Food Security (CFS) requested the High 
Level Panel of Experts on Food Security and Nutrition (HLPE) to prepare a report on Nutrition and 
Food Systems, to be presented at CFS 44 in October 2017. This topic is highly relevant to the 
Sustainable Development Goals (SDGs), the implementation of the 2014 Rome Declaration on 
Nutrition, the subsequent Decade of Action for Nutrition, and the fulfilment of the right to adequate 
food. 

The purpose of this report is two-fold: (i) to analyse how food systems influence people’s dietary 
patterns and nutritional outcomes; and (ii) to highlight effective policies and programmes that have the 
potential to shape food systems, contribute to improved nutrition and ensure that food is produced, 
distributed and consumed in a sustainable manner that protects the right to adequate food for all. This 
report is illustrated by short case studies reflecting the wide variety of practical experiences in different 
contexts. It also provides a set of action-oriented recommendations addressed to states and other 
stakeholders in order to inform CFS engagement in advancing nutrition and CFS contribution to the 
UN Decade of Action on Nutrition (2016–2025). 

Summary 

Setting the stage: approach and conceptual framework 
1. This report aims to analyse how food systems influence diets and nutrition. It offers three 

significant additions to previous frameworks. First, it emphasizes the role of diets as a core 
link between food systems and their health and nutrition outcomes. Second, it highlights the 
central role of the food environment in facilitating healthy and sustainable consumer food 
choices. Third, it takes into account the impacts of agriculture and food systems on 
sustainability in its three dimensions (economic, social and environmental).  

2. 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. This report pays specific attention to 
nutrition and health outcomes of food systems. It identifies three constituent elements of food 
systems, as entry and exit points for nutrition: food supply chains; food environments; and 
consumer behaviour.  

3. The food supply chain encompasses all activities that move food from production to 
consumption, including production, storage, distribution, processing, packaging, retailing and 
marketing. The decisions made by the many actors at any stage of this chain have 
implications for other stages. They influence the types of food available and accessible, as 
well as the way they are produced and consumed.  

4. The food environment refers to the physical, economic, political and socio-cultural context in 
which consumers engage with the food system to acquire, prepare and consume food. The food 
environment consists of: “food entry points”, i.e. the physical spaces where food is obtained; the 
built environment that allows consumers to access these spaces; personal determinants of food 
choices (including income, education, values, skills, etc.); and the political, social and cultural 
norms that underlie these interactions. The key elements of the food environment that influence 
food choices, food acceptability and diets are: physical and economic access to food (proximity 
and affordability); food promotion, advertising and information; and food quality and safety. 

5. Consumer behaviour reflects the choices made by consumers, at household or individual 
levels, on what food to acquire, store, prepare and eat, and on the allocation of food within the 
household (including gender repartition, feeding of children). Consumer behaviour is 
influenced by personal preferences determined by taste, convenience, culture and other 
factors. However, consumer behaviour is also shaped by the existing food environment. 
Collective changes in consumer behaviour can open pathways to more sustainable food 
systems that enhance food security and nutrition (FSN) and health.  

6. These three components of food systems impact consumers’ capacity to adopt sustainable 
diets that are: protective and respectful of biodiversity and ecosystems; culturally acceptable; 
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accessible; economically fair and affordable; and nutritionally adequate, safe and healthy, 
while optimizing natural and human resources. 

7. A wide variety of food systems and food environments can exist or co-exist at local, national, 
regional and global levels. The typology suggested in this report evaluates food systems 
along both food supply chains and the food environment. It identifies three broad types of 
food systems: (1) traditional food systems; (2) mixed food systems; and (3) modern food 
systems.  

8. In traditional food systems, consumers rely on minimally processed seasonal foods, collected or 
produced for self-consumption or sold mainly through informal markets. Food supply chains are 
often short and local, thus access to perishable foods such as animal source foods (ASF) or 
certain fruits and vegetables can be limited or seasonal. Food environments are usually limited to 
one’s own production and informal markets that are daily or weekly and may be far from 
communities. 

9. In mixed food systems, food producers rely on both formal and informal markets to sell their 
crops. Highly-processed and packaged foods are more accessible, physically and economically, 
while nutrient-rich foods are more expensive. Frequent branding and advertising accompany 
everyday activities, seen on billboards and in print publications, while food labelling is sometimes 
provided in markets. Even when food-based dietary guidelines are available, most consumers 
have little or no access to this information. Food safety and quality standards exist, but may not 
always be followed by producers.  

10. Modern food systems are characterized by more diverse food options all year long, and by 
processing and packaging to extend food’s shelf life. These systems include both formal and 
easily accessible markets in high-income areas and food deserts1 and food swamps2 in low-
income areas. While the cost of staples is lower relative to ASF and perishable foods, specialty 
foods (e.g. organic, local) are more expensive. Consumers’ access to detailed information on 
food labels, store shelves, and menus and food is highly promoted. Food safety is monitored and 
enforced, and storage and transport infrastructures (including cold chain) are generally prevalent 
and reliable.  

The multiple burdens of malnutrition  
11. Globally, one person in three is malnourished. If current trends continue, one in two could be by 

2030, in stark contrast with the objective to end all forms of malnutrition by 2030. Malnutrition 
takes different forms: undernutrition (underweight, stunting and wasting); micronutrient 
deficiencies; and overweight and obesity. These forms of malnutrition affect all countries, 
whether developed or developing and can also co-exist within countries, communities, 
households and individuals.  

12. Undernutrition: globally, despite the progress made over the last decades, almost 800 million 
people are still undernourished, 155 million children under five years of age remain stunted;3 and 
52 million are wasted.4 Undernutrition explains around 45 percent of deaths among children 
under five, mostly in low- and middle-income countries (LMICs). The current crisis, with four 
countries (Nigeria, Somalia, South Sudan, Yemen) facing famines, is also likely to derail some of 
this progress. 

13. Micronutrient deficiencies refer to inadequate intake of vitamins and minerals. Those of greatest 
public health concerns are Vitamin A, iron and iodine. Vitamin A deficiency is the leading cause 
of preventable blindness in children and increases the risk of disease and death from infections. 
Iron-deficient anaemia is of significant concern for many women around the world leading to low 
cognition and work productivity. Iodine deficiency during pregnancy can compromise children’s 
mental health and even survival. Other important deficiencies are Vitamin D, B12, folate, calcium 
and zinc.  

                                                      
1  i.e. geographic areas where residents’ access to food is restricted or non-existent due to the absence or low density 

of “food entry points” within a practical travelling distance. 
2  i.e. areas where there is an overabundance of “unhealthy” foods but little access to “healthy” foods. 
3  Meaning that they have a low height-for-age, which is an indicator of chronic undernutrition.  
4  Meaning that they have a low weight-for-age, which is an indicator of acute undernutrition.  
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14. Overweight and obesity are rising quickly and affect all countries. Worldwide obesity has more 
than doubled since 1980. In 2014, a staggering 1.9 billion adults were overweight, of which 600 
million were obese. In 2014, an estimated 41 million children under five were overweight, a 
quarter living in Africa and almost half in Asia. These rising rates are linked to increases in diet-
related non-communicable diseases (NCDs) such as cancer, cardiovascular disease and 
diabetes. Overweight and obesity are now associated with more deaths worldwide than 
underweight.  

15. Malnutrition affects the entire life cycle and its effects can extend across generations. Some 
groups are particularly vulnerable to malnutrition, including those with specific nutrient 
requirements at critical stages of their life cycle (such as young children, adolescent girls, 
pregnant and lactating women, the elderly and people who are ill are immuno-compromised) or 
marginalized groups that have less control over their diets (such as the urban and rural poor, as 
well as some indigenous peoples). Malnutrition during the first 1 000 days of life increases the 
risk of morbidity and mortality and limits children’s mental and physical growth to levels far below 
their full genetic potential, having important consequences for their whole life. 

16. Traditional food systems currently are associated with the highest prevalence of undernutrition, 
including stunting, wasting and under five mortality, as well as the highest prevalence of 
micronutrient deficiencies but with lower levels of overweight and obesity in adults. All burdens of 
malnutrition co-exist in mixed food systems: this is a challenge in terms of prioritizing policies and 
programmes to tackle these multiple burdens. Finally, modern food systems are associated with 
lower levels of undernutrition and micronutrient deficiencies but higher levels of overweight and 
obesity.  

Diets in transition 
17. Global dietary patterns have been changing rapidly in recent decades. With globalization, 

urbanization and income growth, people are experiencing new food environments, expanding 
their food choices and diversifying their dietary patterns in both positive and negative directions. 

18. In some low-income countries (LICs), many of the poor eat grain- or tuber-dominated diets low in 
micronutrients, as this is what is accessible and affordable. While traditional foods such as 
legumes, seasonal fruits, leafy vegetables and forest foods fill some nutrient gaps, other fresh 
fruits and vegetables as well as ASF often remain costly and inaccessible. As households’ 
incomes rise, the consumption of foods associated with both healthy and unhealthy diets 
generally increases. High-income households tend to rely less on staple grains and more on 
ASF, fruits and vegetables. However, they also tend to consume more foods high in sugar, salt 
and saturated and trans fats such as highly-processed and packaged foods, sugar-sweetened 
beverages, red and processed meats. Snacking and eating away from home also tend to 
increase, with less cooking taking place at home. 

19. The nutrition transition refers to changes in lifestyle and dietary patterns driven by urbanization, 
globalization and economic growth, and their resulting impacts on nutrition and health outcomes. 
As countries urbanize and become wealthier, in general, obesity rises. However, these global 
trends should not hide the significant diversity of diets around the world, reflecting the diversity of 
food production landscapes and ecosystems, socio-economic conditions, cultures and beliefs. 
Studies of food systems adapted to their local context and of the associated traditional 
knowledge built up over millennia can provide new insights and pathways towards more 
sustainable food systems.   

20. Significant increases in ASF consumption are projected in developing countries, with mixed 
results on nutrition: while LICs may struggle to increase ASF consumption to the levels 
necessary to reverse micronutrient deficiencies, middle-income countries (MICs) and high-
income countries (HICs) risk overconsuming ASF with negative impacts on health. Reversing 
such trends remains a significant concern, including for the sustainability implications of ASF 
supply, considering the complex impacts of ASF on health, nutrition status and the environment. 
In an interconnected, globalized food system, balancing human and planet health also presents 
significant policy challenges: some diets, such as the Mediterranean diet, provide useful insights 
to tackle this issue.  
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21. Food safety remains an important issue. Low safety levels in the food supply and poor water 
quality contribute to diarrhoea and other communicable diseases in both urban slums and rural 
areas. Children under five are most at risk, bearing 40 percent of the food-borne disease burden. 
Lack of infrastructure, including a cold chain, in many LICs can render perishable foods unsafe 
and increase the risk of pathogen transmission along the food supply chain. Strong institutions 
are crucial to foster the needed investments and to design and enforce food regulations and 
standards.  

Drivers of food system changes 
22. The report identifies five main categories of drivers of food system changes that influence 

nutrition and diets: biophysical and environmental; innovation, technology and infrastructure; 
political and economic; socio-cultural; and demographic drivers. 

23. Biophysical and environmental drivers. Food production is heavily dependent on biodiversity and 
ecosystems, including not only agriculture but also forests, aquatic ecosystems and mosaic 
landscapes. Agricultural systems and food supplies are becoming increasingly homogeneous 
and dependent on a small number of ‘global’ crops, including major cereal and oil crops. At the 
same time, agricultural practices are increasingly moving towards intensified monoculture, which 
may improve grain yields in the short term but limits the biological diversity necessary for high-
quality diets. Climate change and variability, as well as more severe and frequent floods and 
droughts, will impact health, productivity, and resilience of ecosystems, communities and 
households, particularly for the most vulnerable. Food systems need to adapt to climate change 
and can also significantly contribute to its mitigation.  

24. Innovation, technology and infrastructure drivers. Innovation has been a major engine for food 
system transformation in the past decades and will be critical to address the needs of a rapidly 
growing population in a context of climate change and natural resource scarcity. Building more 
sustainable food systems to enhance FSN will require not only new research and new 
technologies, but also better access to and use of existing technologies, developing context-
specific solutions for local ecosystems, adapted to local socio-economic and socio-cultural 
conditions. More investment is needed in research and development of nutritious food crops 
(such as fruits, vegetables and pulses, as well as neglected and orphan crops) as opposed to 
major staple commodities. The limitations and potential risks of technologies for FSN, health, 
livelihoods and the environment must also be considered. Infrastructure, especially for food 
transportation, needs to be improved and equitably accessible. 

25. Political and economic drivers. Leadership, as well as inclusive governance mechanisms, from 
global to local levels, is crucial: to invest in sustainable food systems; to design and implement 
policies and programmes to strengthen food systems, improve diets and enhance FSN; and to 
overcome power imbalances. Accountability and sustained commitment require significant 
political will. Political and economic drivers also include: globalization, foreign investment and 
trade; food policies, including food-based dietary guidelines and taxes and subsidies; food prices 
and price volatility; land tenure; conflicts and humanitarian crises. In situations of conflicts and 
protracted crises, there is a critical need for nutrition-sensitive interventions that link humanitarian 
response with longer-term strategies to strengthen the resilience of food systems and improve 
FSN. 

26. Socio-cultural drivers. Individual food choices, although deeply personal, also reflect cultures, 
rituals and social traditions. Food is an important part of culture, particularly for indigenous 
peoples: the types of foods we consume and the way we prepare and eat those foods, with 
whom and where, are repositories of traditions and shape cultural identity. Food systems and 
food environments are consistently shaping cultures and traditions and vice versa. Gender 
relationships and norms are among the most significant drivers of food environments and diets. 
Women can influence the household diet and, as primary caregivers, have an influence on 
children’s nutritional status. Therefore, women and girl’s empowerment, through education, 
information and access to resources and services, is key for FSN. 

27. Demographic drivers. Population growth and changing age distribution, urbanization, migration 
and forced displacement have driven radical changes in food systems and diets in the past 
decades and will remain major drivers in the future. The concentration of population growth in the 
poorest countries will make it harder for these governments to combat hunger and malnutrition. 
Urbanization is expected to put additional stress on food systems through increased demand for 
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a greater diversity of foods. Urban demand will increasingly dictate what foods are grown by rural 
producers and how these foods are processed, distributed and marketed. Food insecurity can be 
both a cause and consequence of migration and forced displacement. There is growing concern 
regarding the number of children who are migrating due to conflicts, and facing an increased risk 
of malnutrition due to lack of access to healthy diets as well as social services. 

Positive directions for food systems, diets and nutrition 
28. Many promising programmes and policies to reduce the multiple burdens of malnutrition are 

currently being piloted, tested and scaled. Food systems allow many points for intervention – 
across the supply chain, within food environments and related to consumer behaviour. 
Intervention is also possible throughout the various drivers that affect food systems, directly or 
indirectly. 

29. The food supply chain impacts diets and nutrition positively and negatively by creating entry and 
exit points for nutrition, affecting the nutritional value of the food produced. Supply chains are a 
point of leverage for agriculture to improve nutrition, particularly through traditional production 
systems focused on micronutrient-rich foods. Supply chains impact how foods are processed, 
distributed and marketed – activities that can all affect the nutritional quality of foods accessible 
in a given food environment. Nutrition awareness among actors along the supply chain can also 
motivate them to maximize nutrition entering the chain. 

30. Improved food environments allow consumers to purchase and consume more nutritious and 
healthy foods. Although a substantial body of research describes food environments in HICs – 
particularly in urban settings – less is available on LMICs. Factors that limit access to nutritious 
and healthy foods include economic constraints, lack of knowledge and resulting low demand. 
Nevertheless, policies and programmes focused on the food environment have been 
implemented worldwide, including approaches aimed to: improve access to nutritious and healthy 
foods in food deserts; provide healthy options in public establishments; and promote healthier 
diets through regulations and standards, taxes, subsidies, trade policies, labelling and 
advertising.  

31. Regulation, information and education can orient consumers towards healthier and more 
sustainable food choices. Mass media campaigns, social and behaviour change communication, 
social protection programmes and food-based dietary guidelines all serve to increase awareness 
and influence consumer behaviour. Evidence suggests that information and education alone may 
not trigger significant changes and that communication programmes must incorporate insight on 
actionable steps to change habits to be more effective. Promoting traditional foods, cooking and 
empowering consumers, especially women, to be nutrition champions of healthy diets all serve to 
shape diet choices. 

32. Each food system, whether traditional, mixed or modern, faces its own challenges, but all of them 
have the potential to open specific pathways towards sustainability and healthier diets that 
enhance FSN now and in the future. “Modern” food systems should not be seen as the end goal. 
Traditional food systems, and their associated knowledge systems, have inherent value and can 
be a source of inspiration for policy-makers. These three types of food systems all need adapted 
improvements to deliver healthier diets and enhance FSN for all people.  

33. In traditional food systems, policies and programmes should focus on availability and 
accessibility of healthy diets. These might involve strategies to protect farmers, especially 
smallholders, often net buyers of food, who are particularly vulnerable to external shocks. 
Investments in infrastructure and storage facilities that allow for safer storage and easier 
transport of food, and integration of technologies such as food fortification and processing, could 
also help people meet their dietary needs. Interventions should also support the affordability of a 
healthy diet, including protein- and micronutrient-rich foods.  

34. In mixed food systems, policies and programmes aimed at strengthening food safety and 
improving infrastructure are important, particularly in the informal sector. Moreover, these food 
systems could also be improved by the introduction of price incentives (for instance through 
taxes and subsidies), marketing restrictions, improved labelling, promotions and incentives for 
nutritious foods and zoning incentives to increase access to retailers selling nutritious foods in 
low-income areas. 
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35. In modern food systems, policy-makers should focus on encouraging the availability and 
accessibility of diverse and healthy diets, particularly for the marginalized and the most 
vulnerable. They should aim to limit the consumption of highly-processed and nutrient-poor foods 
by targeting the industries that produce them (e.g. through marketing restrictions, content 
restrictions and labelling requirements for trans fats and added sugars) as well as consumers 
(e.g. through subsidies and taxes; nutrition education). Such policies could mitigate some of the 
negative health consequences generally associated with modern food systems. 

Translating evidence into action 
36. The motivation to act is strong but there are many barriers to developing and implementing 

effective policies and programmes. Action requires recognizing the right to food and prioritizing 
this rights-based perspective for the most vulnerable. Although recent pledges by governments, 
and the SDGs themselves, emphasize rights-based approaches, many countries still fail to 
recognize this right. Power struggles present challenges as transnational food corporations use 
their economic power to hinder political action to improve food systems and diets. Conflicts of 
interest also disrupt goals, occurring when the policies or practices of an individual or institution 
differ from health and nutrition goals. Salient examples include food and beverage marketing in 
unhealthy food environments and advertising foods high in fat, sugar and salt to children as well 
as biased industry funding for research. 

37. Enabling environments are those in which governments have the political will as well as the 
coordination, accountability and effective responses necessary to improve nutrition and meet the 
needs of the marginalized and the most vulnerable. The multi-sectoral nature of malnutrition 
requires individual, institutional and system-level collaborative engagement and coordination. 
Coordination is necessary both vertically (among different ministries and from the national to the 
local level) and horizontally (across sectors and multiple stakeholders). Effective implementation 
further requires clear definitions of the roles and responsibilities of all stakeholders and 
accountability based on trust, inclusiveness, transparency and verification. Effective responses 
also depend on surveillance and monitoring. 

38. Success will require more investment in nutrition, financially and in human capacity and social 
movements, coalitions and networks. Improving FSN requires large investments but could 
provide significant long-term benefits in reducing health costs and encouraging economic growth 
in LMICs. 

39. The nutrition community must seize this moment to make the UN Decade of Action on Nutrition 
meaningful, action-oriented and impactful. To do so, the global community should embrace the 
SDGs as interlinked and address simultaneously all forms of malnutrition. This will require 
everyone who interacts with food systems and the food security mandate to act. Food supply 
chain and food environment actors, whether small or large, need to be valued and supported to 
shift towards nutrition-sensitive agriculture and food systems. Solutions need to be adapted to fit 
changing consumer demands, preferences and tastes. 
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Recommendations 
The following set of recommendations, building upon the main findings of this report, is a contribution 
to the progressive realization of the right to adequate food and nutrition. Food systems shape 
people’s diets, their health and nutrition outcomes and their overall well-being. The way food is 
produced, distributed and consumed also impacts the integrity of the planet and the stability of 
nations.  

Overarching recommendations 

1. STRENGTHEN THE INTEGRATION OF NUTRITION WITHIN NATIONAL POLICIES, 
PROGRAMMES AND BUDGETS  

States should, in collaboration with affected stakeholders: 

a) Recognize the diversity of food systems (traditional, mixed, modern) and design context-specific 
policies and programmes that support the co-existence of diverse food systems and diets. 

b) Integrate a nutrition-focused food system approach into national development, health and 
economic plans. 

c) Facilitate an inclusive dialogue and develop nutrition strategies at national and local levels, which 
focus on improving food environments. 

d) Foster policy coherence in order to improve diets and nutrition, through enhanced coordination 
across sectors, including agriculture, environment, energy, water, sanitation and hygiene 
(WASH), health, education, fiscal policies, economic and social development. 

e) Increase the allocation for nutrition spending in national budgets and look for the greatest 
synergies for improved nutritional outcomes within existing spending on agriculture and food 
systems.  

f) Improve food and nutrition literacy throughout society through popular education programmes 
and other appropriate schemes. 

g) Improve capacity by investing in a workforce of nutrition practitioners, and by educating a new 
generation of food system professionals on nutrition. 

2. STRENGTHEN GLOBAL COOPERATION TO END HUNGER AND MALNUTRITION 
States and inter-governmental organizations (IGOs) should: 

a) Increase the share of official development assistance (ODA) to support more sustainable food 
systems, to address all forms of malnutrition, and to prevent diet-related non-communicable 
diseases. 

b) Avert devastating, costly famines, by strengthening local food systems and longer-term 
development support, and by investing in humanitarian aid that supports communities’ capacities 
and resilience. 

3. ADDRESS THE IMPACTS OF TRADE AND INVESTMENT AGREEMENTS ON FOOD 
ENVIRONMENTS AND DIETS 

States and IGOs should: 

a) Through the use of ex-ante assessment, ensure that multilateral and bilateral trade and 
investment agreements do not have a negative impact on food environments and diets. 

b) Ensure that multilateral and bilateral trade and investment agreements are consistent with 
nutrition policies and favour the transition towards more sustainable food systems. 
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4. ADDRESS THE NUTRITIONAL VULNERABILITIES OF PARTICULAR GROUPS  
States and IGOs should: 

a) Take specific measures to ensure that vulnerable and marginalized groups (including young 
children, adolescent girls, pregnant and lactating women, the elderly, people who are ill or 
immuno-compromised, the rural poor and indigenous peoples) are able to access or achieve a 
sufficient, diverse, nutritious diet that is culturally appropriate. 

5. IMPROVE NUTRITIONAL OUTCOMES BY ENHANCING WOMEN’S RIGHTS AND 
EMPOWERMENT 

States and IGOs should: 

a) Ensure that laws and policies provide men and women equal access to resources including land, 
financial and technical resources, water and energy.  

b) Recognize and value the importance of unpaid care work for human health and FSN. Facilitate 
the preparation of nutritious food at the household level, recognizing the time this requires. 
Promote the redistribution of unpaid care work within the household.  

c) Strengthen rural women’s participation and representation at all levels of policy-making for FSN, 
to ensure their perspectives are taken into account. 

d) Create an enabling environment to promote breastfeeding, ensuring that decisions to breastfeed 
do not result in women losing their economic security or any of their rights. 

6. RECOGNIZE AND ADDRESS CONFLICTS OF INTEREST 
States, IGOs and other stakeholders should: 

a) Identify and acknowledge conflicts of interest (COIs) as well as imbalanced power relationships 
between stakeholders, and establish participatory mechanisms in order to address them in 
policy-making and implementation.  

b) Ensure transparency and accountability mechanisms, using SMART (specific, measurable, 
achievable, realistic and time-bound) indicators and commitments that are captured through 
coordinated, open access monitoring systems to prevent and address COIs. 

c) Protect nutrition sciences against undue influence and corruption, including protecting scientists 
from retaliation and intimidation, through appropriate rules, effectively monitored and enforced. 

7. IMPROVE DATA COLLECTION AND KNOWLEDGE-SHARING ON FOOD SYSTEMS 
AND NUTRITION  

States, IGOs, the private sector, academic institutions and civil society organizations (CSOs) 
should:  

a) Promote nutrition-focused, policy-relevant research on food systems and food demand, using an 
interdisciplinary systems approach, to understand the drivers and determinants of food 
environments and food choices as well as the gaps in evidence on such decisions. 

b) Improve the availability (through open access where appropriate) and quality of multi-sectoral 
information systems that capture diet, food composition and nutrition-related data for improved 
policy development and accountability, including through the promotion of harmonized methods 
for data collection. 

c) Invest in participatory systems for the sharing of knowledge and best practices among 
stakeholders in the food supply chain, while respecting the intellectual and cultural property rights 
of indigenous peoples. 

d) Draw on the knowledge, experience and insights of individuals who are not usually regarded as 
members of the nutrition community – e.g. community leaders, chefs, supermarket buyers, 
influencers on social media, youth leaders, young entrepreneurs, mayors and local communities.  
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Recommendations across food supply chains, food environments 
and consumer behaviour 

8. ENHANCE OPPORTUNITIES TO IMPROVE DIET AND NUTRITION OUTCOMES 
ALONG FOOD SUPPLY CHAINS 

States, IGOs, the private sector and CSOs should: 

a) Support initiatives that contribute to the production of nutritious, locally-adapted foods and 
contribute to dietary quality and diversity, including by: 
 safeguarding and supporting Globally Important Agriculture Heritage Systems; 
 providing incentives to produce nutritious foods and protect local agrobiodiversity; 
 providing incentives for agro-ecological and other types of environmentally-friendly farming 

practices; 
 promoting nutritious foods and sustainable diets along food supply chains. 

 
b) Protect and enhance nutritional value along food supply chains, including by: 

 improving connectivity between rural, peri-urban, and urban supply and demand in order to 
propose to consumers a greater diversity of nutritious foods and support local economies, 
through appropriate infrastructure, markets and technologies, including e-commerce; 

 developing and promoting policies, practices and technologies that protect or add nutritional 
value; 

 promoting practices and technologies to improve food safety and reduce food quality losses 
and waste, paying special attention to aflatoxins.  

 
c) Ensure the food supply is healthy for the consumer, including by: 

 providing financial and promotional incentives for retailers and food outlet owners, including 
street food vendors, to sell safe foods, made with less sodium and a higher proportion of 
healthy oils, fruits and vegetables; 

 protecting consumer health by establishing a monitoring system to reduce chemical and 
microbiological contamination of food and water supplies; 

 improving food safety governance and control through appropriate institutions and policies 
along food supply chains, as well as through innovations and technologies, labelling and 
standards, monitoring and surveillance. 

9. IMPROVE THE QUALITY OF FOOD ENVIRONMENTS 
a) CFS should consider the opportunity to elaborate voluntary guidelines on improved food 

environments for healthy diets. 
 

States, IGOs, the private sector and CSOs should: 

 
b) Make nutritious foods more accessible and convenient in public places (schools, hospitals, etc.), 

as well as in home and school gardens, and rural marketplaces to provide greater dietary 
diversity and quality.  

c) Design and implement policies and regulations that improve the built environment to promote 
nutritious food, including zoning regulations and tax regimes to minimize food deserts and 
swamps. 

d) Regulate health claims on food packaging and adopt a front labelling system that is easy to 
interpret. 

e) Strengthen national food safety standards and quality assurance and develop better global 
surveillance systems for real-time information.  

f) Phase-out advertising and promotion of unhealthy foods, especially to children and adolescents. 
g) Institute policies and practices that implement the International Code of Marketing of Breast-milk 

Substitutes. 
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10. CREATE CONSUMER DEMAND FOR NUTRITIOUS FOOD 
States and IGOs, with the support of the private sector and CSOs should: 

a) Develop global and national guidelines for healthy and sustainable diets and determine ways to 
make guidelines actionable and user-friendly for consumers. 

b) Implement economic and social policies that increase demand for nutritious foods and lower 
demand for nutrient-poor foods, such as establishing evidenced-based tax policies on foods of 
differing nutritional value.  

c) Ensure that social protection programmes such as school feeding and cash transfers lead to 
improved nutritional outcomes. 

d) Promote food cultures, including cooking skills and the importance of food in cultural heritage, as 
a vehicle to promote nutrition literacy. 
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INTRODUCTION 
Every human being has the right to adequate food. The progressive realization of this right around the 
world cannot be achieved without functional, sustainable food systems that ensure food security and 
nutrition (FSN) for all now and in the future, and that provide food that is healthy, of sufficient quality 
and quantity, affordable, safe and culturally acceptable.  

However, malnutrition in all its forms (undernutrition, micronutrient deficiencies, overweight and 
obesity) still affects every country on the planet and is a major impediment to achieving both global 
food security and adequate nutrition, and sustainable development. Urgent actions are needed, 
delivered via bold policies, initiatives and investments. Currently around 0.8 billion people are still 
hungry, more than 2 billion are deficient in essential vitamins or minerals, and around 1.9 billion adults 
experience overweight and obesity. While hunger have declined over the past decades, overweight 
and obesity are rapidly increasing all over the world, including in low- and middle-income countries 
(LMICs) and, therefore, should not be overlooked. 

All forms of malnutrition are the result of poor diets, inadequate knowledge and resources, and 
unhealthy environments, all of which have underlying causes. Food systems influence the types of 
food produced and the nature of their journey from farm to fork. The failure to make food systems 
deliver better nutrition while at the same time minimizing their environmental impact is costly. The 
human health, economic, social and environmental consequences of malnutrition are crippling. 
Around 45 percent of all children under five years mortality is related to undernutrition. The economic 
costs of malnutrition are high and the burdens created by malnutrition are transmitted across 
generations, because malnourished mothers are more likely to give birth to malnourished babies, who 
are in turn more likely to grow up to be malnourished adults. The global food systems of today, with 
their industrial-scale production and excessive consumption and waste, are not sustainable, 
producing significant environmental degradation and pollution, and causing extensive damage to 
natural systems. A new, collective and integrated approach to stewarding the planet’s natural 
resources is imperative. 

If current trends continue, the costs generated by the current collective mismanagement of the world’s 
natural resources and food systems will rise, and the effects of these increases will be felt most 
strongly in the LMICs that are grappling with new forms of malnutrition while the old forms have not 
yet disappeared. This overlap of burdens is already occurring: 44 percent of countries for which data 
are available show simultaneous and serious levels of undernutrition and overweight/obesity (IFPRI, 
2016). As this report shows, there are choices that policy-makers and other stakeholders can make to 
change this picture. These have the potential to accelerate the pace at which undernutrition is being 
reduced and slow down the pace at which overweight and obesity are increasing – and they can even 
begin to reverse these two trends. 

With urbanization, incomes growth and the food industry consolidation and globalization, the length of 
food supply chains has increased, and food environments have become more complex. This trend 
provides many opportunities to enhance or diminish the nutritional value of foods. Similarly, as the 
food industry responds to increased purchasing power, market concentration and financial 
deregulation, many opportunities are being generated for enhancing or reducing the nutritional value 
of foods. 

Acting to change systems is never easy. Vested interests, technical challenges and human and 
financial resource constraints all have to be overcome. Effort and focus need to be sustained. 
Decision-makers in the public and private sectors have an obligation and a responsibility to act, and 
they should feel empowered to do so. Right now, the political momentum is with those who aim to 
shape their food system towards improved nutrition. The Sustainable Development Goals (SDGs) – 
the world’s main accountability tool for sustainable development over the coming 15 years – have a 
lot to say about food security, nutrition, climate, sustainable consumption and human dignity. 

Carrying out superficial repairs to our existing food systems will no longer suffice. We need disruptive 
change within and across today’s varied and complex food systems. To be sustainable, food system 
policy choices must focus on environmental as well as nutritional and health consequences. Different 
foods require different inputs (e.g. energy, water, fertilizers, infrastructure) to be grown, harvested, 
processed, stored, transported, traded, marketed and retailed. Food systems also generate varying 
levels of greenhouse gas (GHG) emissions. As far as the evidence allows, decision-makers need to 
know and consider all the nutritional, health, social, economic and environmental consequences of 
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the food system decisions they take. The short-term costs of the actions outlined in this report may 
seem high, but the cost of inaction is much higher, carrying with it a terrible legacy affecting future 
generations. 

In this context, the UN Decade of Action on Nutrition, launched in April 2016, is heavily focused on 
food systems, and a plethora of reports from a wide range of bodies have made the case for food 
systems that are more nutrition-focused and environmentally-friendly. A FAO/World Health 
Organization (WHO) symposium in December of 2016 reinforced the urgency of leveraging food 
systems for improved FSN. This symposium noted that most prior reports on food systems fall short of 
outlining specific food system actions that policy-makers could implement and what they might expect 
to see as a consequence of implementation. This resulted in a work plan outlining what could be 
concretely achieved over the decade, which serves as a clock for those working in FSN to take action 
at different levels. 

At its 42nd session in October 2015, the Committee on World Food Security (CFS) requested the High 
Level Panel of Experts on Food Security and Nutrition (HLPE) to prepare a report on Nutrition and 
Food Systems, to be presented at CFS 44 in October 2017. This report draws on the previous HLPE 
reports, many of which are highly relevant to various aspects of food systems (including the reports on 
sustainable agriculture and livestock, fisheries and aquaculture, sustainable forestry, and food losses 
and waste). This report aims to help CFS members and participants to act boldly and decisively to 
make the world’s food systems more nutrition-promoting in a sustainable manner.  

Specifically, this report presents the evidence base for CFS policy convergence work on nutrition 
beyond 2017, building on the political momentum from the right to adequate food, the International 
Conference on Nutrition (ICN2) in 2014, the UN Decade of Action for Nutrition, the SDGs and other 
political agendas attempting to improve nutrition through sustainable development. Most importantly, 
the report will provide guidance on which policy and programme actions to take in specific malnutrition 
contexts, and the environmental synergies and trade-offs of doing so. 

The purpose of this report is two-fold: (i) to analyse how food systems influence people’s dietary 
patterns and nutritional outcomes; and (ii) to highlight effective policies and programmes that have the 
potential to shape food systems, contribute to improved nutrition and ensure that food is produced, 
distributed and consumed in a sustainable manner that protects the right to adequate food for all.   

This report identifies and analyses three core components of food systems: food supply chains, food 
environments and consumer behaviour. While food systems are critical, they alone will not fully solve 
the multiple burdens of malnutrition. To provide maximum benefit for the global population, policies 
and programmes must be coordinated across multiple sectors, including for instance agriculture, food 
industry, trade, environment, energy, health, water and sanitation, education, social protection, 
gender equity and women’s empowerment.   

The report begins by outlining the overall approach taken, as well as the conceptual framework of 
food systems and how these shape diets and nutrition. The second chapter briefly describes the 
multiple burdens of malnutrition and their health and socio-economic consequences. The third chapter 
examines how diets are changing and what future diets could potentially look like. The fourth chapter 
examines the drivers of food system changes. The fifth chapter identifies the evidence and best 
practices emerging from existing policies and programmes related to food systems, diets and 
nutrition. The last chapter attempts to draw ways forward for translating evidence into action. Short 
case studies illustrate the wide variety of practical experiences in different contexts. The report also 
provides a set of action-oriented recommendations addressed to states and other stakeholders in 
order to inform CFS engagement in advancing nutrition and the CFS contribution to the UN Decade of 
Action on Nutrition (2016–2025). 
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1 SETTING THE STAGE: APPROACH AND CONCEPTUAL 
FRAMEWORK 

All people have a right to adequate food that not only meets the minimum requirements for survival 
but is also nutritionally adequate for health and well-being (UN General Assembly, 2012). The 
conceptual framework and overall approach taken in this report are guided by the overall objective to 
contribute to the progressive realization of this right.  

The focus on nutrition and diets in this report echoes similar calls to action by several international 
global goal setting agendas, including the United Nations Zero Hunger Challenge, the United Nations 
Decade of Action on Nutrition and the SDGs. Reorienting food systems to better support nutrition will 
be essential to meet – among other SDGs – goal 2 (zero hunger) and goal 3 (good health and well-
being).  

Many recent reports highlight the need for a holistic approach and radical transformation of agriculture 
and food systems to tackle the multiple burdens of malnutrition and contribute to the achievement of 
the 2030 Agenda (Whitmee et al., 2015; HLPE, 2016; IPES-Food, 2016; GloPan, 2016a; Haddad et 
al., 2016). In FAO’s 2017 report The future of food and agriculture, which outlined the stark trends and 
challenges that will influence food and agriculture in the coming decades, the Director-General of the 
Food and Agriculture Organization of the United Nations (FAO), José Graziano da Silva, wrote that 
“transformative changes in agriculture and food systems are required worldwide” if we are to mobilize 
concrete and concerted actions (FAO, 2017a).  

The overarching challenge for agriculture and food systems is to meet the increasing and evolving 
dietary needs of a growing population in a sustainable way, in the context of climate change and 
increased pressure on natural resources, paying specific attention to the rights and needs of the more 
vulnerable groups (HLPE, 2016, 2017). Piecemeal action will not suffice: the world’s food systems 
require a comprehensive overhaul. 

In this context, this report aims to build a common understanding of the importance of food systems 
for food security, diets and nutrition. This first chapter provides an overview of the conceptual 
framework used in this report, offers a description of the constituent elements of food systems and 
food environments, gives a definition of healthy diets, describes the main outcomes of food systems 
and suggests a food system typology to be used for the purposes of this report. 

1.1 Definitions and overview of the conceptual framework 
In its report on food losses and waste, the HLPE adopted the following definition of a food system: “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 output of these activities, including socio-economic and environmental 
outcomes” (HLPE, 2014a).  

The HLPE consistently considers FSN not only as an outcome but also as an enabling condition of 
sustainability. It defines a sustainable food system 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”. Positioning FSN as a central priority 
to assess the sustainability of food systems will contribute to breaking the vicious circle created by 
malnutrition and diseases across generations and will help policy-makers translate evidence into 
action. Achieving FSN should never be considered as a trade-off variable (HLPE, 2014a). Therefore, 
this report will examine how existing food systems influence consumer choices and diets, thus 
impacting nutrition and health; and how adequate consumer food choices could, in turn, shape more 
sustainable food systems. 

Figure 1 and the following sections illustrate the conceptual framework used in this report and detail 
the constituent elements of food systems. Food systems, their drivers, actors and elements do not 
exist in isolation but interact with one another and with other systems (such as health, energy and 
transportation systems). These systems are interlinked and in continual adaptive cycles of growth, 
restructuring and renewal (Gunderson and Holling, 2001). More than food system constituents 
themselves, this framework underlines these interactions as they determine the complex links 
between food systems and their final outcomes (Neff et al., 2011). 
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This framework has been adapted from previous reports (GloPan, 2016a; Ingram, 2011; Lawrence et 
al., 2015; Pinstrup-Andersen and Watson 2011; Sobal et al., 1998a); however, it offers three 
significant additions:  

 it highlights the central role of the food environment in facilitating nutritious, healthy and 
sustainable consumer food choices (see section 1.2); 

 it emphasizes the role of diets as a core link between food systems and their nutrition and 
health outcomes (see section 1.3); and 

 it takes into account the impacts of agriculture and food systems on sustainability in its three 
dimensions (economic, social and environmental) (see section 1.3). 

1.2 The constituent elements of food systems 
The conceptual framework proposed for this report and illustrated in Figure 1 identifies five main 
categories of drivers of food system changes: biophysical and environmental; innovation, technology 
and infrastructure; political and economic; socio-cultural; and demographic drivers (Ingram, 2011).  

Biophysical and environmental drivers include natural resource and ecosystem services, and climate 
change. Political and economic drivers include leadership, globalization, foreign investment and trade, 
food policies, land tenure, food prices and volatility, conflicts and humanitarian crises. Socio-cultural 
drivers include culture, religion, rituals, social traditions and women’s empowerment. Finally, 
demographic drivers include population growth, changing age distribution, urbanization, migration and 
forced displacement. The relative impact of each driver will depend on the type of food system in 
question, the type of actors involved, and the type of actions and policies that are decided upon 
(Nesheim et al., 2015). These drivers are discussed in more detail in Chapter 4.  

This section will focus on the three core constituent elements of food systems as identified in the 
conceptual framework: food supply chains, food environments and consumer behaviour. These 
elements, which are influenced by the drivers, shape diets and determine the final nutrition, health, 
economic and social outcomes of food systems.  

1.2.1 Food supply chains  
The food supply chain consists of the activities and actors that take food from production to 
consumption and to the disposal of its waste (Hawkes and Ruel, 2012). The steps of the food supply 
chain include: production; storage and distribution; processing and packaging; retail and markets 
(Figure 1).  

At each step, food supply chains involve many large- to small-scale actors, both public and private, 
that are influenced by the aforementioned drivers (Porter and Millar, 1985).  

The decisions made by one group of actors at one stage of the chain have implications for the others 
(HLPE, 2014a). These decisions influence the way food is produced and processed along the supply 
chain (Downs and Fanzo, 2016) and impact the four dimensions of FSN (availability; access, whether 
physical or economic; utilization; and stability), as well as the nutritional value of the food produced 
and processed.  

Food supply chains can increase the nutritional value of food, by increasing access to macronutrients 
as well as micronutrients, for instance through biofortification, food fortification or improved storage of 
perishable foods (such as fruits and vegetables), or by reducing, in food formulation, the levels of 
substances associated with diet-related non-communicable diseases (NCDs) (e.g. trans fat, high 
levels of sodium). However, the nutritional value of food can also diminish along the food supply chain 
(e.g. in the case of food losses and contamination). This section briefly reviews each stage of the food 
supply chain from a nutrition and diet perspective.  

Production systems 

Agriculture and food production systems affect food availability and affordability (FAO, 2016a) as well 
as dietary quality and diversity (IBRD/World Bank, 2007a; HLPE, 2016, 2017). While nutrition can 
enter the food supply as food moves along the chain, the different types and varieties of foods 
available, as well as where and how they are produced and collected, can significantly shape diets, 
particularly for those who consume the food that they themselves produce.  
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Historically, agriculture investments in food production systems and associated research and 
development (R&D) tend to prioritize staple crops and oilseeds (GloPan, 2016a) over other crops, 
often referred to as “orphan crops”, of potential nutritional and economic importance, especially for 
smallholders (including: cereals such as sorghum and millet; roots and tubers such as sweet potato; 
pulses including cowpea, common bean, chickpea, pigeon pea and groundnut; and traditional leafy 
green vegetables) (HLPE, 2016). As a result, although there are at least 7 000 edible plant species 
that have been used and cultivated as significant food sources at some point in time (Kahane et al., 
2013), six crops dominate what is grown on the planet: maize, rice, wheat, sugar cane, soybeans and 
oil palm with national food supplies becoming increasingly similar in composition (Khoury et al., 2014). 
Of those, maize, wheat and rice represent over half of the global food supply (including human food, 
feed and other uses) from vegetal products (in kcal/capita/day) (FAOSTAT, 2017).5 At the same time, 
more and more countries far exceed the recommended energy intake per capita, yet supplies of 
micronutrients in the food supply have fallen (Beal et al., 2017).  

The HLPE reports on sustainable agriculture (2016) and forests (2017) call for more diverse and 
integrated production systems at different scales, from farm, community, landscape and even broader 
levels, in order to strengthen food systems’ resilience to external shocks (including climate variability, 
natural disasters or economic shocks) and contribute to dietary quality and diversity through a more 
diverse food supply (FAO, 2016a; Herrero et al., 2017; Jones et al., 2016).  

Storage and distribution 

Food that is not immediately consumed by the producers themselves must be stored for their later 
consumption or distributed. At this stage of the food supply chain, food safety and food quality losses 
and waste (FQLW) have a significant influence on dietary quality (HLPE, 2014a).6 The storage and 
distribution of perishable foods create many opportunities for contamination and FQLW, with negative 
consequences for diets and health. Perishable foods such as fruits, vegetables and animal-sourced 
foods (ASF) (e.g. meat, fish and shellfish, eggs and dairy) are nutrient-dense,7 but they require cold-
chain storage and transport unless consumed within a short space of time and very close to their 
place of origin. These facilities may not be available in all areas, especially in rural areas with poor 
road infrastructure in some LMICs. 

One critical food safety challenge faced by LMICs – and, to a lesser extent, by high-income countries 
(HICs) as well – is aflatoxin. Many staple foods can be contaminated with aflatoxin if not dried and 
stored properly, and this may have serious health consequences such as liver cancer but also may be 
linked to stunting in children (Gong et al., 2002; IFPRI, 2012).  

                                                      
5  Accessed 22 July 2017: http://www.fao.org/faostat/en/  
6  “Food quality losses and waste (FLQW) refers to the decrease of a quality attribute of food (nutrition, aspect, etc.) 

linked to the degradation of the product, at all stages of the food chain, from harvest to consumption” (HLPE, 2014a).  
7  Nutrient-dense is explained in section 1.3.1 

http://www.fao.org/faostat/en/
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Figure 1 Conceptual framework of food systems for diets and nutrition 
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Processing and packaging 

Food processing and packaging contribute to FSN by preventing FQLW and extending shelf-life, by 
increasing the bioavailability of nutrients and improving the sensory characteristics and functional 
properties of foods, by destroying food-borne microbes and toxins and improving food safety (van 
Boekel et al., 2010; Weaver et al., 2014; Augustin et al., 2016). 

Common means of food processing include milling, cooling or freezing, smoking, heating, canning, 
fermentation and extrusion cooking (Augustin et al., 2016). Table 1 illustrates different categories of 
processed foods and examples of those foods. The extent to which food is processed may influence 
the degree to which nutrients enter or exit the supply chain (van Boekel et al., 2010). Highly 
processed foods (also called “ultra-processed foods”) tend to have higher amounts of saturated fat, 
sugar and sodium than more minimally processed foods (Poti et al., 2015; Monteiro et al., 2013).  

Food processing can alter the nutrient content and bioavailability of foods (Augustin et al., 2016), and 
improve their palatability and convenience (Mozaffarian, 2016). However, processing may also 
decrease the nutritional value of food by removing fibre and key nutrients, which then need to be 
added back into the foods (Mozaffarian, 2016), or by adding ingredients that normally should be 
limited for health reasons, including unnecessary high levels of sodium and sugar and unhealthy fats 
such as trans fats (Weaver et al., 2014; Augustin et al., 2016).  

Table 1 Classification by degree of processing of food and beverage products 

Category Definition Examples 

Unprocessed/ 
minimally 
processed 

Single foods, no or very slight modifications Fresh or frozen produce, milk, eggs, fresh 
meat, fresh fish. 

Basically 
processed 

Single foods, processed as isolated food 
components or modified by preservation 
methods 

Sugar, oil, flour, pasta, white rice, 
unsweetened canned fruit, unsalted 
canned vegetables. 

Moderately 
processed 

Single foods with addition of 
flavour additives 

Salted nuts, fruit canned in syrup, 
vegetables canned with added salt, whole-
grain breads or cereals with no added 
sugar. 

Highly 
processed 

Multi-ingredient, industrially formulated 
mixtures 

Pre-prepared mixed dishes, refined-grain 
breads, ready-to-eat cereals, salty snacks, 
cookies, candy, sugar sweetened 
beverages (SSBs), ketchup, margarine, 
mayonnaise 

Source: Adapted from Poti et al. (2015), Moubarac et al. (2014). 

 
Retail and markets 

Once food has been processed, it moves to formal or informal8 markets that may be near to or distant 
from communities and households (Argenti et al., 2003). These markets and the retail of selling food, 
shape the food environment in which consumers make purchasing decisions. The HLPE report on 
sustainable agriculture (2016) described the radical transformation of agriculture and food systems 
over the past decades, driven by globalization, trade liberalization, urbanization, increase in incomes 
and changes in lifestyles. Those transformations as well as the need to feed huge cities, meeting 
growing and evolving urban dietary needs, will shape in the coming decades agriculture and food 
supply chains, in particular in the organization of distribution, retail and markets (FAO, 2017a: IFPRI, 
2017). 

The rapid spread of more formal supermarkets and fast food chains influences consumer behaviour 
and food consumption patterns (Reardon et al., 2003; Timmer, 2009). There is evidence that this so-
called “supermarket revolution” (Reardon and Timmer, 2007, 2008), while offering consumers a wider 

                                                      
8  Informal markets have specific characteristics such as: absence of specialization; very low capital investment; 

interlinkage between production and consumption; absence of bank accounts and the non-payment of all or some 
taxation; predominance of households and micro-enterprises with varying and limited purchasing power; importance 
of virtually free labour in the form of apprentice help or family members who are fed but receive no or little pay; 
relationships with the rural sector that often enable the provision of raw materials at lower cost. 
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range of products at a lower price than traditional retailers, also entails rapid organizational changes 
in the whole food supply chain. Small farmers are particularly challenged to meet the requirements 
and standards of supermarket chains, their centralized procurement systems and large-scale agro-
processors in terms of volume, cost, safety, quality and consistency.  

This revolution also impacts power relationships within food supply chains (Reardon and Timmer, 
2008; Lang and Barling, 2012). The locus of power and decision-making is moving from farmers and 
producers to traders and retailers, and from governments to the private sector and multi-national 
corporations. Therefore, food supply chains and food systems now need complex and multi-scale 
governance mechanisms, which should involve a range of actors across public, private and civil 
society (Lang et al., 2009; Biénabe et al., 2017). 

1.2.2 Food environments 
Food environment refers to the physical, economic, political and socio-cultural surroundings, 
opportunities and conditions that create everyday prompts, shaping people’s dietary preferences and 
choices as well as nutritional status (Swinburn et al., 2014; GloPan, 2017). It serves as an interface 
that mediates the acquisition of foods by people within the wider food system. For many communities, 
the food environment consists of the foods they produce and those they purchase from their local 
markets. For others, the food environment is more global, with increasingly interconnected local, 
regional and international markets (Hawkes, 2006). For the purpose of this report, the following 
definition of food environment is used: 

Definition 1 Food environment  
Food environment refers to the physical, economic, political and socio-cultural context in which consumers 
engage with the food system to make their decisions about acquiring, preparing and consuming food. 

 
The food environment consists of: 

 “food entry points” or the physical spaces where food is purchased or obtained;9  
 features and infrastructures of the built environment10 that allow consumers to access these 

spaces;  
 personal determinants of consumer food choices (including income, education, values, skills 

etc.); and 
 surrounding political, social and cultural norms that underlie these interactions.  

The key elements of the food environment that influence consumer food choices, food acceptability11 
and diets are: physical and economic access to food (proximity and affordability); food promotion, 
advertising and information; and food quality and safety (Caspi et al., 2012; Swinburn et al., 2014; 
Hawkes et al., 2015).  

The food environment is changing how people access, prepare and consume food (Herforth and 
Ahmed, 2015; Mozaffarian, 2016). Half a century ago, most food was grown for household food 
consumption by smallholders living in rural areas. Food was also purchased at small, local markets. 
Now, a higher proportion of food purchased by consumers has travelled much longer distances. 
Supermarkets have established themselves in many different areas, with Asia and Latin American 
markets growing exponentially (Minten and Reardon, 2008). 

Healthy food environments enable consumers to make nutritious food choices with the potential to 
improve diets and reduce the burden of malnutrition. However, at the same time, food environments in 
many parts of world are considered “unhealthy” in that they promote unhealthy dietary choices for 
consumers through misleading marketing and advertising, unhealthy food product placements, pricing 
                                                      
9  Including, for instance: vending machines, small kiosks, bodegas, corner stores, wet markets and supermarkets, 

restaurant foraging, production for self-consumption, urban gardens, food banks, formal and informal markets, 
schools, hospital and public canteens (Herforth and Ahmed, 2015). 

10  The human-made surroundings and infrastructure that provide the setting for human activity, in which people live and 
work on a day-to-day basis. 

11  Acceptability refers to people’s attitudes about attributes of their local food environment and whether the given supply 
of products meets their personal standards (Caspi et al., 2012). 
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policies and packaging. Some argue that traditional, healthy food environments are being converted 
to ones that are convenient, but largely consist of a plethora of energy-rich, nutrient-poor foods that 
make it difficult for people to make healthy choices. This displacement is thought to be one reason for 
the increased incidence of obesity and NCDs (Baker and Friel, 2014; Malik et al., 2013; Moodie et  
al., 2013; PAHO/WHO, 2015; Monteiro and Cannon, 2012).  

Availability and physical access (proximity) 

Food availability, i.e. the adequate supply of food at the national or international levels, does not in 
itself guarantee FSN at community or household levels. Lack of access to food – in the dual sense of 
physical as well as economic access – can increase the risk of undernourishment as well as of 
obesity and diet-related NCDs, depending on the context (Duran et al., 2015; Feng et al., 2010; 
Holsten, 2009; Glanz et al., 2005). 

Physical access to food depends first on the built environment (presence of food entry points and 
adequate infrastructures to access them). Geographic or technical conditions (natural or artificial 
physical environments) in landlocked or small island countries, as well as the lack of appropriate 
infrastructure in some LMICs, can limit access to and distribution of foods, especially perishable 
foods. However, even in HICs, some areas can qualify as food deserts12 or food swamps.13 There is 
evidence from some HICs that food deserts with fewer supermarkets, food swamps and less access 
to fresh produce and minimally processed foods are often found in low-income, underserved areas 
(Walker et al., 2010; Rose et al., 2010). 

However, the same built environment offers different levels of access to different consumers 
depending on factors that impact their own capacity to interact with this built environment, such as:  

 mobility: distance to the food entry points and available means of transportation (whether 
private or public);  

 health and disability conditions; 
 purchasing power to buy nutritious foods; 
 time available, kitchen facilities and equipment necessary to cook; and 
 knowledge and skills to prepare and use the food accessible within the environment.  

The lack of availability of a given food affects dietary choices (Herforth and Ahmed, 2015). The 
association between the availability and consumption of food is bi-directional, with one influencing the 
other (Herforth and Ahmed, 2015). Studies that have examined the role of food availability in shaping 
dietary intake have found a consistent positive relationship between the availability of healthy food 
and its consumption (Caspi et al., 2012).  

Economic access (affordability) 

Economic access to food (food affordability) reflects the relative 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, as shown in Figure 2.  

While relative food expenditures in HICs tend to be much lower, there is a lot of variation within 
countries and low-income households tend to spend a greater proportion of their income on food. 
While the average household in the United States of America only spent 6.4 percent of their budget 
on food,14 the poorest 20 percent of households spent around 35 percent.15 For the most vulnerable in 
LMICs and HICs, affording nutrient-rich foods such as ASF, fruits and vegetables is a significant 
challenge. In Canada, for example, low-income households purchase less dairy, vegetables and fruits 
compared with high-income households (Kirkpatrick and Tarasuk, 2007). 

                                                      
12  Geographic areas where residents’ access to food is restricted or non-existent due to the absence or low density of 

“food entry points” within a practical travelling distance. 
13  Areas where there is an overabundance of “unhealthy” foods but little access to “healthy” foods. For a discussion of 

“healthy” vs “unhealthy” foods, see section 1.3.1 
14  See: USDA ERS Food Expenditure Series 2016 “Percent of consumer expenditures spent on food, alcoholic 

beverages, and tobacco that were consumed at home, by selected countries, 2015” (available at: 
https://www.ers.usda.gov/data-products/food-expenditures.aspx)  

15  See: https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=79643 (Accessed September 
2017) 

https://www.ers.usda.gov/data-products/food-expenditures.aspx
https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=79643
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Figure 2  Proportion of household budgets spent on food in different countries (2015) 

  

Source: USDA ERS Food Expenditure Series 2016 “Percent of consumer expenditures spent on food, 
alcoholic beverages, and tobacco that were consumed at home, by selected countries, 2015” available at: 
https://www.ers.usda.gov/data-products/food-expenditures.aspx  

 
Food prices, food taxes and subsidies affect the affordability of food and influence consumption 
patterns. Of course, ensuring that healthier foods are cheaper and less healthy foods are more 
expensive is one way to stimulate consumers to purchase certain foods over others. However, in most 
places in the world, this is not the case. 

Both food price levels and volatility affect household purchasing power, welfare and FSN. Poor 
households, which spend a bigger share of their income on food as noted above, are more affected. 
Higher prices will reduce consumer welfare, while lower prices will impact producers. Moreover, food 
price volatility creates uncertainties in the whole food system, discouraging investments and thus 
negatively impacting FSN in the long term (HLPE, 2011a). Devereux (2009) examined the effect of 
seasonality on price volatility in Ghana, Namibia, Malawi and Ethiopia and highlighted the negative 
impact of this volatility on nutrition outcomes. In Malawi, the causal link between maize prices and 
child malnutrition has dramatic consequences: between October 2004 and January 2005, maize 
prices doubled and admissions for severe acute malnutrition (SAM) multiplied seven-fold, falling back 
to baseline levels when maize prices started to decrease (Devereux, 2009).  

While globalization has increased the choice and year-round accessibility of many fresh foods in more 
affluent markets around the world, research has also shown that globalization and trade liberalization 
is associated with an increase in access to energy-dense processed foods of little-to-no nutritional 
value in urban – and in some cases, rural – areas of LMICs (de Soysa and de Soysa, 2017). 
Furthermore, in a number of LMICs, absolute poverty levels are high, resulting in poor economic 
access to nutritious food due to lack of purchasing power. As the relationships between poverty, 
agricultural production and FSN are complex, this difficulty may even paradoxically affect the most 
vulnerable people in rural areas, who experience an agricultural boom linked to the growth of a cash 
crop. This is the case in the Sikasso region in Mali, the cotton belt, where a deterioration of social 
indicators in general, and food security in particular, has been observed (Dury and Bocoum, 2012). 

Promotion, advertising and information 

Retail outlets and markets promote foods to consumers through various means, including advertising, 
branding and social marketing. Simple signage, product placement, billboards, radio and television 
advertisements all serve to impact food acceptability, consumer preferences, purchasing behaviour 
and consumption patterns, both negatively and positively (IOM, 2006; Hawkes et al., 2009; Cairns et 
al., 2013; Kelly et al., 2013; PAHO, 2011). 

In a systematic review conducted over the period of 2003 to 2012, Cairns et al. (2013) concluded that 
food promotion (including broadcast, print and digital advertising; packaging, labelling and point of 
sale promotions; branding and sponsorship; merchandising and the use of licensed or brand-based 
characters) has a direct influence on children’s preferences, nutrition knowledge, consumption 
patterns and, finally, on their diets and health, and that little progress in marketing practices has been 
made over the same period. Another study in 13 countries, including some in South America and 
Asia, found that children in all countries were exposed to television advertising using child-oriented 
persuasive techniques to promote “unhealthy” foods such as those high in sugar and unhealthy fats 
(Kelly et al., 2010). 
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The labelling of foods and the provision of declarations on food packaging, in food retail outlets and 
on menus, are other ways of informing consumers. Nutrition labels not only shape consumer 
preferences, but also influence industry behaviour by encouraging product reformulations (Cowburn 
and Stockley, 2005; Campos et al., 2011; IOM, 2006; 2011; Cairns et al., 2013). Easy-to-understand, 
front-of-the pack labelling and nutrition information on menus (i.e. calories or sodium content of foods) 
allow consumers to make more informed decisions about the foods they purchase and consume. 

In addition to nutrition and food safety labels, national food-based dietary guidelines (FBDGs) are 
another important resource for consumers. They provide recommendations on latest evidence in hand 
of food and nutrient composition of healthy diets, adapted to the national context. Although they may 
not directly lead to changes in dietary patterns, they can influence consumer preferences and inform 
both actors in the food supply chain and policy-makers (FAO, 2016a; Kelly et al., 2013; PAHO, 2011).  

Food quality and safety 

Food quality describes the attributes of a food that influence its value and that make it acceptable or 
desirable for the consumer (FAO/WHO, 2003). This includes: size, shape, colour, texture, flavour, 
food composition (ingredients and nutrients), as well as the way food is produced or processed (i.e. 
“organic”, “cage free”, “without antibiotics”) (Floros et al., 2010; Grunert, 2005). This includes negative 
attributes such as spoilage, contamination with filth, discolouration, off-odours and positive attributes 
such as the origin, colour, flavour, texture and processing method of the food (Giusti, et al., 2008). 

Food safety describes the impact of food on human health, and refers to “all those hazards, whether 
chronic or acute, that may make food injurious to the health of the consumer”(FAO/WHO, 2003). It 
refers to ways to prevent food-borne diseases, arising from food contamination with pathogens or 
chemicals, during production, processing, storage, transport and distribution of food, as well as in the 
household. It also refers to the standards and controls that are in place to protect consumers from 
unsafe foods. Food safety and FSN are inextricably linked, with unsafe food creating a vicious circle 
of diseases (such as diarrhoea) and malnutrition, affecting particularly the more vulnerable (including 
children, the elderly and the sick) (WHO, 2015a).  

There are many places in the world where food safety can be compromised as food moves through 
the food supply chain. Pesticide residues and certain agricultural practices can increase the risk of 
endocrine disruption, which multiplies the risk of certain cancers (Aktar et al., 2009; Mnif et al., 2011). 
Chronic health effects often result from prolonged ingestion of low to moderate levels of mycotoxins 
(including aflatoxin), pathogens produced by a wide variety of moulds mainly found during post-
harvest storage. Aflatoxin, for example, has been linked to stunting (Smith et al., 2015). 

Lack of cold-chain storage and transport in many LMICs can render perishable foods unsafe to eat 
and increase the risk of pathogen transmission and attendant food-borne illnesses. Significant 
numbers of poor people living in rural areas or urban slums do not have access to safe food and 
water, and consequently suffer from diarrhoea and other diseases that contribute to malnutrition. 
There are also emerging issues with overuse of antibiotics in livestock systems and significant fears of 
antibiotic resistance and superbugs within the food supply that may put humans at serious risk (HLPE, 
2016).  

Food quality and safety can influence consumption patterns through changes either in consumer 
preferences or in food affordability. Food safety scares and crises can have an especially large impact 
on consumer purchases (FAO, 2016a). However, the distinction between quality and safety has 
implications for public policy and trade. This distinction also influences the nature and content of the 
food control system (Aung and Chang, 2014; FAO/WHO, 2003). 

1.2.3 Consumer behaviour 
Consumer behaviour reflects all the choices and decisions made by consumers, at the household or 
individual level, on what food to acquire, store, prepare, cook and eat, and on the allocation of food 
within the household (including gender repartition and feeding of children).  

Consumer behaviour is clearly influenced by personal preferences, determined by a variety of 
interpersonal and personal factors including, but not limited to, taste, convenience, values, traditions, 
culture and beliefs (Glanz et al., 1998; Sobal and Bisogni, 2009). However, behaviour is largely 
shaped by the existing food environment, which includes, as shown in the previous section, personal 
and collective determinants of consumer food choices (including food prices, income, knowledge and 
skills, time and equipment, and social and cultural norms).  
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 Diversity: Healthy diets include a variety of nutrient-dense foods from basic food groupings 
including vegetables, fruits, whole grains and cereals, dairy foods and animal- and plant-based 
protein foods. Specific types and amounts of foods within these groups, especially staple foods, 
will vary depending on geographic location and cultural context.  

 Quality: Healthy diets contain the needed macro- and micronutrients. Foods should not contain 
unspecified or unhealthy additives such as trans fats. Foods can also be processed to remove 
“anti-nutrients” or components within foods that interfere with the absorption of key nutrients 
(i.e. phytates or oxalates that inhibit iron and zinc absorption) (De Pee and Bloem, 2009). 

 Safety: Healthy diets contain foods and beverages that are safe to consume. 

WHO (2015b) and other authors (Korat et al., 2014; Malik et al., 2013; Mozaffarian, 2016), 
recommend the following principles to elaborate “healthy” diets (for adults), preventing malnutrition in 
all its forms, as well as NCDs:  

 Increase intake of fruits, vegetables, legumes (e.g. lentils, beans), nuts and whole grains (e.g. 
unprocessed maize, millet, oats, brown rice). 

 Consume ASF (dairy, meat, eggs, fish and shellfish, etc.) in moderation, and limit processed 
meats. 

 Decrease intake of refined sugars that are added to foods or drinks by the manufacturer, cook 
or consumer, and concentrated sugars naturally present in honey, syrups, fruit drinks and fruit 
juice concentrates. 

 Substitute unsaturated fats or vegetable oils (e.g. found in fish, avocado, nuts, sunflower, 
canola and olive oils) over saturated fats (e.g. 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, snack food, fried food, baked goods, margarines and spreads), are not part of a 
healthy diet. 

This guidance is very similar to diets such as the Dietary Approaches to Stop Hypertension (DASH) 
diet,17 based on the DASH trial, which found that eating a reduced-fat diet rich in fruits, vegetables 
and low-fat dairy reduced blood pressure in normotensive and hypertensive individuals (Appel et al., 
1997). A recent meta-analysis found healthy eating patterns associated with significantly lower blood 
pressure contained vegetables, fruits, whole grains, legumes, seeds, nuts, fish and low-fat dairy foods 
(Ndanuko et al., 2016), like the DASH diet. 

The idea of classifying foods as “healthy” and “unhealthy” based on their nutrient composition 
(Lobstein and Davies, 2008) is still debated, and there is no general consensus in labelling foods as 
such.18 Some argue that no foods are inherently “healthy” or “unhealthy” and that all foods can be part 
of a healthy diet if consumed in moderation. More and more, there is a push to move away from 
nutrient-specific or food-specific approaches to more holistic approaches examining overall dietary 
patterns (Mozaffarian and Ludwig, 2010). However, foods make up those diets, and there is good 
reason to delve deeper into why specific foods are considered more or less healthy by analysing both 
macro- and micronutrient content as well as fibre, phytonutrients, antioxidants and other compounds.  

“The concept of a nutritious food is not based on any consistent standards or criteria. In many cases, 
healthful foods are defined by the absence of problematic ingredients—fat, sugar, and sodium—rather 
than by the presence of any beneficial nutrients they might contain” (Drewnowski, 2005). One way of 
understanding healthy foods is to examine the nutrient density of foods – those foods that supply 
relatively more nutrients than calories (Drewnowski and Fulgoni, 2014). Nutrient-dense foods are 
those that raise the amount of nutrients (such as vitamins and minerals) relative to their caloric 
content. For example, if two foods contain the same number of calories, a nutrient-dense food would 
provide high levels of vitamin A, iron or calcium. Nutrient density considers the presence of 
micronutrients, not just the energy yielding from macronutrients for optimal health. Nutrient density 
can distinguish between diets that are energy-dense, nutrient-poor or nutrient-rich (i.e. healthier 

                                                      
17  See: http://dashdiet.org/default.asp (accessed July 2017) 
18  For example, in the United States of America, the Food and Drug Administration (FDA) has started a public process 

to redefine the “healthy” nutrient content claim for food labelling. 
https://www.fda.gov/food/guidanceregulation/guidancedocumentsregulatoryinformation/labelingnutrition/ucm520695.
htm  

http://dashdiet.org/default.asp
https://www.fda.gov/food/guidanceregulation/guidancedocumentsregulatoryinformation/labelingnutrition/ucm520695.htm
https://www.fda.gov/food/guidanceregulation/guidancedocumentsregulatoryinformation/labelingnutrition/ucm520695.htm
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options) but may not necessarily help consumers towards options that have lower cost or higher 
enjoyment (Mobley et al., 2009; Drewnowski, 2005).  

In recent years, efforts have been made to define diets that are both healthy and sustainable. 
However, many gaps remain in our understanding of how to achieve sustainable diets for all 
(Johnston et al., 2014; Jones and Ejeta, 2016), According to Berry et al. (2015), without integrating 
sustainability as an explicit dimension of food security, today’s policies and programmes could 
become the very cause of increased food insecurity in the future. 

In line with the HLPE definition of sustainable food systems (HLPE, 2014a), and as consistently 
evidenced in previous HLPE reports (including HLPE 2016 and 2017), FSN and human health should 
be considered as key outcomes and enabling conditions for sustainability. In the long term, there will 
be no food security or health without sustainability and no sustainability without food security and 
health. Therefore, this report adopts the following definition for sustainable diets, endorsed by the 
participants of the International Scientific Symposium “Biodiversity and Sustainable Diets: United 
Against Hunger” co-organized by FAO and Bioversity International in November 2010 in Rome.  

Definition 2 Sustainable diets 
“Sustainable diets are those 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, 
2012a). 

This agreed definition recognizes the interlinkages between food production and consumption and 
FSN and health. In line with the “One Health” concept, it reaffirms the fact that human health cannot 
be isolated from ecosystem health (FAO/OIE/WHO/UN System Influenza Coordination/UNICEF/World 
Bank, 2008; FAO, 2012a).  

1.3.2 The nutrition, health, environmental, economic and social 
outcomes of diets 

Food systems, through diets, give rise to a variety of outcomes. These relate not only to nutrition and 
health, but also to all the dimensions of sustainability, which in turn link back to the food system 
drivers. 

Nutrition and health outcomes 

Healthy diets are essential to prevent malnutrition in all its forms (undernutrition, micronutrient 
deficiencies, overweight and obesity). These multiple burdens of malnutrition (see Chapter 2) lead to 
health problems such as underweight and stunting and to diet-related NCDs such as diabetes, 
coronary heart disease, cancer and stroke (WCRF/AICR, 2007; Hawkesworth et al., 2010). 

Environmental outcomes 

The demand for certain diets influences water and land use, biodiversity and climate change (Senker, 
2011). For instance, the HLPE (2016) report on sustainable agriculture and livestock highlighted the 
significant impacts on the environment, both positive and negative, of the livestock production needed 
to meet an increasing demand for ASF. Predominant food production and consumption practices 
currently place unprecedented pressures on natural resources and alter the ecosystems where 
people live around the world, in turn profoundly affecting their diets (MA, 2003; Tilman and Clark, 
2014; Lang and Rayner, 2012).  

Economic outcomes 

Agriculture and food production provide income and employment for millions of people, particularly 
smallholders and poor people in rural areas (HLPE, 2013). Agriculture alone is estimated to provide 
employment to 1.3 billion people worldwide, 97 percent of them living in developing countries 
(IBRD/World Bank, 2007a). However, unhealthy diets and malnutrition hamper economic growth and 
perpetuate poverty via three main routes: direct losses in productivity from poor physical status; 
indirect losses from poor cognitive function and deficits in schooling; and losses owing to increased 
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health care costs. Consumption patterns can also have positive economic impacts, for instance 
through the reduction in food losses and waste (HLPE, 2014a).  

Social equity outcomes 

Global food production has kept up with the demands of a growing human population (Dyson, 1996), 
but inequities remain in the distribution of the available food (Sen, 1981; Ehlrich and Harte, 2015). 
More equitably distributed food would improve health for the most vulnerable and, therefore, enhance 
social equity, which may positively impact vulnerable groups such as those living in poverty, women, 
children and smallholders. 

Trade-offs and unintended effects of diet changes 

Although a single change in diets may bring multiple outcomes, these may not all be beneficial. A 
nutritional intervention may have unintended environmental, economic and social consequences. For 
instance: 

 increasing the consumption of fish – an important source of omega 3 fatty acids, iodine and 
vitamins A and D – as per dietary guidelines might further deplete marine resources; 

 increasing the consumption of red meat (beef), which has high iron levels, may, in certain 
conditions, demonstrate significant environmental impacts, including on water and land use and 
greenhouse gas emissions (HLPE, 2016);  

 meeting increased demand for palm oil may, in certain conditions, generate deforestation and 
biodiversity loss (HLPE, 2017).  

Therefore, even though the food system is complex, it is important to consider the synergies, trade-
offs and negative effects that may result from changes in diets (Ingram, 2011). 

1.4 A food system typology 
Food systems exist on a continuum, and any attempt to classify food systems into discrete types 
should not hide the huge diversity existing within each type. Food systems can be considered at 
different scales (from global to local levels), and even from a household perspective. Multiple food 
systems co-exist simultaneously within any given country.  

With those caveats, typologies are useful because they illustrate the complexity of food systems, and 
allow researchers and policy-makers to consider the diversity of systems when designing policies and 
interventions adapted to a given context (Ericksen et al., 2010).  

Several typologies already exist covering distinct elements of food systems. For example, the HLPE 
(2016) report on sustainable agriculture and livestock suggested a typology focusing on farming 
systems composed of four livestock production system types (smallholder mixed farming, pastoral, 
commercial grazing and intensive livestock systems) as well as two plant-based production system 
types (crop and feed producing systems, plant-based smallholder systems).  

The Global Nutrition Report (GNR) (IFPRI, 2015a) identified five food system types: rural, emerging, 
transitioning, mixed and industrialized. According to the GNR, the transition from rural towards 
industrialized food systems is linked to urbanization, higher agricultural productivity, greater dietary 
diversity, lower reliance on food staples and lower relative household food expenditures. This GNR 
typology moves beyond production systems to cover the whole food supply chain and some aspects 
of the food environment.  

Gómez and Ricketts (2013) describe four types of food value chains (traditional, modern, modern-to-
traditional and traditional-to-modern) (Table 2). A value chain, much like a supply chain, involves the 
full range of activities that are required to bring a product or service from conception, through the 
different phases of production (involving a combination of physical transformation and the input of 
various producer services), delivery to final consumers, and final disposal after use (Kaplinsky and 
Morris, 2001). These typologies were used as a basis to elaborate the food system typology in this 
report. 
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Table 2  Typology of food value chains  

Type Description 

Traditional  Traditional traders buy primarily from smallholder farmers and sell to 
consumers and traditional retailers in wet (mostly local) markets 

Modern Domestic and multi-national food manufacturers procure primarily from 
commercial farms and sell through modern supermarket outlets 

Modern-to-traditional Domestic and multi-national food manufacturers sell through the network of 
traditional traders and retailers (e.g. “mom and pop” shops) 

Traditional-to-
modern 

Supermarkets and food manufacturers source food from smallholder 
farmers and traders 

Source: Gómez and Ricketts (2013). 

The typology presented in this report covers both food supply chains and food environments with the 
view to identify the strengths and weaknesses of each type of food system, as well as the challenges 
and opportunities they face, and to design context-specific pathways and recommendations.  

This report identifies three broad types of food systems: (i) traditional food systems; (ii) mixed food 
systems; and (iii) modern food systems. The “food system wheel” (Figure 3) captures the different 
elements of the food supply chain and of the food environment, defined above, on which to act in 
order to enhance health and nutrition outcomes, and the sustainability of these different types of food 
systems. This food system wheel will structure the discussions around pathways and solutions in 
Chapter 5.  

The two sets of four elements of the food supply chain and of the food environment are further 
explored across the three types of food systems (Table 3). It is important to note that though these 
types represent the food systems with which people interact, there are intra-food system differences 
regarding how food is allocated, the needs of different groups within those food systems, seasonality 
and so on. These attributes cut across food systems and connect them to nutrition and health 
outcomes. Each food system type is described below.  

Figure 3  Food supply chains and food environments 

 
Source: Adapted wheel concept from Ranganathan et al. (2016). 
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Table 3  Food system types and their food supply chains and food environments 

Food  
supply chains 

Traditional  
food systems 

Mixed  
food systems 

Modern  
food systems 

Production 
(availability) 

Food is mainly produced by 
smallholders in the area and 
most of the foods available are 
local and seasonal. 

Food production takes place at 
both local smallholder farms 
and larger farms that are 
farther away. There is greater 
access to foods outside their 
typical season. 

A wide array of foods is 
produced at farms ranging from 
small to industrial in size. 
Production is global, so foods 
are available from anywhere 
and at any time. 

Storage and 
distribution 

Lack of adequate roads makes 
transporting food difficult and 
slow, leading to food waste. 
Poor storage facilities and lack 
of cold storage makes storing 
food, especially perishables, 
difficult and leads to food 
safety concerns and waste. 

There are improvements in 
infrastructure with better 
roads, storage facilities and 
increased access to cold 
storage; however, these are 
usually not equally accessible, 
especially for the rural poor.  

Modern roads, storage facilities 
and cold storage make it easy to 
transport food on long distances 
and store it safely for long 
periods of time. 

Processing and 
packaging 

Basic processing is available 
such as drying fruit, milling 
flour or processing dairy. Little 
or limited packaging occurs.  

Highly-processed packaged 
foods emerge and are more 
accessible. These extend the 
shelf life of foods. 

Many processed packaged 
foods are easily available, often 
cheap and convenient to eat, 
but sometimes “unhealthy”. 

Retail and 
markets 

Low diversity and density of 
food retail options leads to a 
heavy reliance on informal 
kiosks and wet markets. 

Greater diversity of both 
informal and formal bodegas, 
corner stores and markets. 
More access to meals eaten 
outside the home including 
street food and fast food. 

High diversity and density of 
“food entry points” including all 
of the options in the other 
systems as well as larger super- 
and hypermarkets, fast casual 
food and fine dining restaurants. 

Food 
environments 

Traditional  
food systems 

Mixed  
food systems 

Modern  
food systems 

Availability and 
physical access 
(proximity) 

Higher density of local informal 
markets but longer distances 
to access formal markets and 
poor or non-existent roads 
make travel difficult and long. 
  

There is still a high density of 
informal markets but there is 
also a larger number of formal 
markets. Better road and 
vehicle access emerges, 
increasing consumer access to 
different foods. However, low-
income consumers often have 
less access to transportation. 

Reliance is on formal markets 
with locations in close proximity 
with easy accessibility. Low-
income areas can often be 
qualified as food deserts or food 
swamps. 

Economic 
access 
(affordability) 

Food is a large portion of the 
household budget. Staples 
tend to be significantly less 
expensive relative to ASF, 
which tend to be more 
expensive. 

Food places moderate 
demands on the household 
budget. Staples are 
inexpensive, whereas ASF 
and perishable foods are 
expensive. Many highly 
processed and convenience 
foods are inexpensive. 

Food demands less of the 
household budget. The price of 
staples is lower relative to ASF 
and perishable foods, but the 
difference is less stark than in 
the other systems. With more 
options, specialty items (e.g. 
organic, locally produced) tend 
to be more expensive. 

Promotion, 
advertising and 
information 

Very little promotion, with the 
exception of the efforts of 
some multi-national 
companies. Posters, signs in 
kiosks and on buildings, some 
billboards. Very little 
information in terms of 
labelling and guidelines. 
Information disseminated 
largely through public health 
nutrition education. 

Branding and advertisements 
become more common, 
including on billboards, print, 
radio, television and the 
Internet. Some information 
provided, and labels on food 
products and on the shelves of 
stores. Dietary guidelines 
available, but with little or no 
access in some areas. 

High level of food promotion via 
multiple media channels. 
Marketing targeted to specific 
groups (e.g. children). High level 
of information on labels, shelves 
in stores and menus. High level 
of information from public health 
campaigns. 

Food quality  
and safety 

Low control of quality and food 
safety standards. Little to no 
cold storage. Less of a 
demand for quality ingredients. 

Quality and food safety 
controls exist, but are often not 
adhered to. Food safety 
adherence is often limited to 
branded processed packaged 
foods. Cold storage exists, but 
is not reliable. Ingredient lists 
on foods but less emphasis on 
“natural” or “organic.” 

Food safety standards are 
closely adhered to and 
monitored. Cold storage is 
prevalent and reliable. 
Ingredients listed and 
standardized. Demand for foods 
and animals grown in certain 
ways adhering to sustainability 
and animal welfare practices. 
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1.4.1 Traditional food systems 
In traditional food systems, people generally live in rural areas. Nevertheless, dietary diversity can be 
low partly because people rely mainly on locally grown, fished, herded, hunted or gathered foods and 
often lack appropriate infrastructure to access distant markets. People tend to grow much of their own 
food and buy food from local daily and weekly wet markets, and from kiosks. These markets primarily 
sell fresh foods, but may also sell some packaged foods. The kiosks sell staples, such as cooking oil 
and sugar, as well as packaged foods and convenience foods, such as instant noodles and snack 
foods. The food that is accessible tends to be affordable, but ASF are often less affordable than 
staples. Foods are often not monitored for quality and safety. There is also very little food promotion 
or information.  

Many people’s diets primarily consist of staple grains such as maize, rice and wheat, and do not 
contain sufficient amounts of protein and micronutrients. Stunting rates may therefore be high, along 
with the incidence of micronutrient deficiencies. These nutritional outcomes impact people’s immune 
systems and make them more susceptible to infectious diseases, including diarrhoea and upper 
respiratory infections. Morbidity and mortality are much too high, especially in children under five 
years of age. Box 1 describes a food environment in rural Kenya. 

 

Box 1 A traditional food environment in rural Kenya 
People in the average rural settings in Kenya depend mainly on their own production for food (Oduol, 
1986). While many places grow the main staple – maize – what is available for consumption depends 
largely on agricultural potential, with the more productive areas providing greater diversity in food 
production and, hence, resulting consumption. Some foods, such as fresh vegetables, are only farmed 
seasonally (Alinovi et al., 2010).  

People in rural areas of Kenya also depend on food purchases. For instance, it is common to buy milk, 
eggs and vegetables from neighbours. Moreover, there is at least one kiosk in every village. These 
kiosks stock mainly common grocery items such as sugar, cooking oil (mostly fat) and cereal flours. 
The items are slightly more expensive in terms of price per unit compared with nearby trading centres 
or urban centres. However, since they are sold in very small units, they are generally affordable to low-
income consumers. These kiosks also stock baked goods and cookies such as bread and biscuits, but 
it is also common to find locally-baked goods such as mandazis and ngumus, baked at nearby trading 
centres with little quality control. International brands, such as sodas and margarine, are also common 
in these kiosks (Dorosh and Babu, 2017; Eriksen et al., 2005).  

Generally, the village kiosks offer very little choice. However, there is often a trading centre not very far 
away. These centres have several shops and kiosks with a greater variety of food items and brands 
compared to the village kiosks. For instance, they have a greater assortment of sweetened drinks apart 
from sodas. These shops also provide bigger packaging sizes that are relatively cheaper per unit. They 
expand the choice for rural consumers, but it is still limited compared to what is found in urban settings. 
The shops are traditional retail outlets without self-service.  

In addition to the shops, the trading centres also have small wet markets or fresh-food kiosks selling 
fruits and vegetables, but also other commodities such as pulse grains. The varieties accessible in 
these centres depend mainly on the proximity to major towns with big markets or to production area, 
and on road conditions. These trading centres also host weekly wet markets, which involve revolving 
markets that are hosted on different days by different trading centres. These markets offer more choice, 
especially of fresh fruits and vegetables, though variety depends on the diversity of production in that 
region and proximity to major towns (Rischke et al., 2015). 

Additionally, the trading centres have butcheries and restaurants, including mini-fast food joints. 
Though butcheries mainly sell ruminant meat, restaurants cook meals and also sell fast foods such as 
French fries, sausages and a large assortment of fried foods such as mandazis and chapattis. The 
quality of the meat is usually checked at slaughterhouses, but many other goods are unregulated. 
These trading centres may also have some street food points, retailing foods such as fried fish, 
sausages or roasted maize. Food promotion is rare, and food information is limited to sell-by-dates and 
listing of ingredients, mainly for major brands. Although undernutrition is still a major problem in the 
majority of these rural settings, NCDs such as diabetes and hypertension are becoming more common 
(Chege et al., 2015). 
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1.4.2 Mixed food systems 
In mixed food systems, there is a higher proportion of people living in peri-urban and urban areas and 
having greater incomes than in traditional food systems.  

The food environment offers a wider range of “food entry points”. People still have access to local wet 
markets, but also to supermarkets that have a wide variety of processed, packaged and fresh foods 
all year long. However, access may be limited in low-income areas, and fresh produce and ASF are 
often more expensive than packaged foods. People have access to bodegas or corner stores that are 
similar to the kiosks in traditional food systems.  

People also have more access to prepared meals eaten outside the home. Urbanization is 
accompanied by a rise in street food (see Box 2), which presents another food option in the mixed 
system. There is a broad spectrum of food quality and safety levels across different food sources. 
However, emerging regulation results in increased standardization of the quality and safety of foods. 
More food promotions are seen, especially in supermarkets and at fast food restaurants. The 
increased availability of packaged foods and food regulation also results in an increase in food 
labelling and other sources of food information.  

In these systems, people tend to have access to diverse foods, leading to sufficient calorie and 
protein intakes. Both wasting and stunting in children under five are, therefore, rare. Better nutritional 
status, as well as advances in water provision, sanitation, hygiene and other medical services, lead to 
lower incidences of, and mortality from, infectious diseases. With the availability and popularity of 
processed foods, there is increased intake of saturated and trans fats and sugar. There is also 
increased consumption of ASF, which are a source of protein, but also of saturated fat. Some dietary 
changes result in these systems in an increasing incidence of overweight and obesity and lead to an 
increased incidence of, and morbidity from, NCDs such as cardiovascular disease and diabetes. 
While life expectancy increases due to the decrease in infectious diseases, morbidity increases due to 
the rise in NCDs. Box 3 describes the increasingly urbanized food environment in India. 

 

Box 2 The rise of street food in mixed food systems 
Street foods comprise a wide range of ready-to-eat foods and beverages that are sold, and sometimes 
also prepared, in public places, notably streets. Like fast foods, the final preparation of street foods 
occurs when the customer orders the meal, which can be consumed where it has been purchased, or 
else taken away. Street foods and fast foods are low in cost compared with restaurant meals and offer 
an attractive alternative to home-cooked food. These foods make a significant contribution to nutrition. 
However, they also harbour the risk of food-borne illnesses on account of the potentially unsanitary 
conditions in which food may be stored and prepared.  

In LMICs, daily energy intake from street foods in adults ranged from 13 to 50 percent of total energy 
intake, and up to 50 percent of protein requirements (Steyn et al., 2014). In children, street foods 
contributed 13 to 40 percent of their daily energy needs. It was also found that many street foods 
contain high levels of saturated and trans fats, sugar and salt. However, street foods can also be 
diverse and, in South Africa, fruit is a commonly consumed street food (Mchiza et al., 2014).  

In Ghana, the majority of street food vendors sell cooked dishes, and mostly foods rich in protein and 
carbohydrates (FAO, 2016b). To a lesser extent, they sell foods that contain vegetables, and only one 
in eight vendors sells fruit. More than a quarter of vendors sell homemade snacks, and one in eight 
sells pre-packaged foods and snacks. A quarter of vendors sell beverages, whether industrial or 
natural. The items they sell also depend on the location. For instance, fruit tends to be sold less and 
pre-packaged industrial foods more in the vicinity of schools than in other places. 
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Box 3 The transitioning Indian urban food environment 
The food environment in urban centres in India is characterized by increasing choices, including 
increased access to processed, packaged and ready to eat energy-dense foods. Food is mainly 
purchased through the informal food sector such as “mom and pop” shops (e.g. corner stores), street 
stalls and kiosks, wet markets and unchained fast food restaurants, including street vendors (Downs et 
al., 2014; Euromonitor International, 2016a). These outlets are more numerous, accessible and 
affordable than supermarkets and chained fast food restaurants, making them more popular among 
consumers (Euromonitor International, 2016a). However, the food sold is often of variable quality, much 
of it is unbranded and does not contain labels (Downs et al., 2014). Although the informal food sector in 
India still dominates, a shift towards modern retail is under way.  

Between 2006 and 2011, there was a 20 percent increase in volume growth of chained fast food 
restaurants as compared with a 7.2 percent increase in independent restaurants. Over the same period 
of time, there was a 54 percent increase in supermarket growth in the country whereas there was a 4 
percent decline in independent grocers (Euromonitor International, 2012). Coinciding with the shift 
towards modern retail, there has been significant growth in packaged food sales in the country 
(Euromonitor International, 2016b), including “better for you” packaged foods targeted at more affluent 
consumers with higher disposable incomes (Euromonitor International, 2016c).  

Although the quality of foods available in the modern retail sector is generally high, food safety is still a 
concern in the country. To address this, the Food Safety and Standards Authority of India (FSSAI) has 
recently prompted the state and central governments to frame stringent guidelines for monitoring the 
food safety of products as well as to ensure that food manufacturers remove false claims and/or more 
fully disclose ingredients on their packaging (Euromonitor International, 2016b). Thus, there is a push 
to improve both the composition of packaged foods as well as the information that is given to 
consumers in order for them to be able to make more informed food choices.  

 

1.4.3 Modern food systems 
In modern food systems, a higher proportion of people tend to live in urban areas and have greater 
incomes and an overwhelming number of food choices. Consumers often live far from where their 
food is produced. Through technological and infrastructural advances (including distribution and 
exchange), a wide variety of foods is accessible to consumers all year long. Markets tend to be close 
to one another, and consumers have options as to where they procure their foods. Supermarkets and 
wet (“farmers”) markets tend to offer more choice, better quality and more specialty items. There are 
many options for prepared meals eaten outside the home, such as fast casual and fine dining 
restaurants and gourmet food trucks. These tend to use higher-quality ingredients.  

As with mixed food systems, there is a wide range in food prices, with fresh produce and ASF being 
more expensive than most packaged foods. However, the relative cost of these commodities 
compared with staples is lower than in the traditional food systems. Produce that is local and organic 
tends to be more expensive. There are also even more expensive options, including specialty 
packaged foods and upscale restaurants. Strong regulations and means of implementation enable a 
strict control of food quality and safety. Even more food promotions and food labelling are seen, and 
these often have a focus on health or the environment, such as highlighting non-genetically modified 
(GM), local or organic products.  

In modern food systems, the abundance of food, especially highly-processed food, is associated with 
increased risk of overweight, obesity and NCDs. However, increases in income and education are 
likely to make people more aware of the relationship between diet, nutrition and health. People in 
these systems also tend to have increased access to, and quality of, medical care, including the 
prevention and management of NCDs. This often leads to decreased morbidity and even longer 
lifespans, despite the presence of these diseases. 
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1.5 Conclusion 
A better knowledge of food systems, and of the interactions between food supply chains, food 
environments and consumer behaviour, is critical to understand why and how diets are changing and 
influencing people’s nutritional status around the globe. Such understanding is needed to identify 
ways of intervening and applying a rights-based approach to improve FSN for all, especially the most 
vulnerable.  

The conceptual framework and the food system typology described illustrate the complexity and 
diversity of the problems and challenges faced by the world’s current food systems. The food system 
wheel and typology suggested here is an attempt to consider this complexity when designing 
pathways towards more sustainable food systems that enhance FSN and health. Building on the 
definitions and conceptual framework provided in this chapter, the following chapter will draw a 
diagnosis of the current situation, describing the multiple burdens of malnutrition.  
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2 THE MULTIPLE BURDENS OF MALNUTRITION 
Globally, one person in three today is malnourished (IFPRI, 2015a). If current trends continue, one 
person in two could be malnourished by 2030, in stark contrast with the objective to end hunger and 
all forms of malnutrition by 2030 (GloPan, 2016a). Food systems and diets are major contributors to 
the nutritional status of populations, and thus play an important role if the burden of malnutrition is to 
be successfully addressed.  

Malnutrition is inadequate dietary intake relative to individuals’ dietary needs. It manifests itself in 
multiple forms: undernutrition (dietary energy deficiency); micronutrient deficiencies; overweight and 
obesity (dietary energy surplus). “Dietary energy” is kilocalories from proteins, carbohydrates and fats 
(macronutrients). “Micronutrients” are vitamins and minerals. Both macro- and micronutrients are 
essential for human growth and development, and both can be influenced by changing food systems 
and evolving consumers’ preferences.  

Malnutrition, in different forms, affects every country, whether developing or developed, and presents 
a considerable challenge for governments. Diverse types of malnutrition can co-exist in the same 
country, community or household, and even at the individual level. The growing prevalence of 
malnutrition worldwide requires integrated approaches that address a multiplicity of burdens and that 
target their causes across the entirety of food systems. 

This chapter outlines the current burdens of malnutrition, explains which population groups are 
particularly susceptible and details the health, social and economic consequences of malnutrition. 
This chapter also contains selected case studies that demonstrate how the malnutrition burden 
outcomes can be addressed and how generally, food system types relate to the burdens.  

2.1 The current burdens of malnutrition 
Box 4 and Figure 4 provide some background on how the different forms of malnutrition are 
measured and some commonly used indicators. 

 

Box 4 Measuring malnutrition: some commonly used indicators 
Anthropometric measures, as well as blood and urine analyses are often used to measure child and 
adult malnutrition. Anthropometric measures of childhood malnutrition are often used to better 
understand the health and nutritional status of entire populations (WHO, 2010a). The most common of 
these proximal anthropometric measures for children are underweight, stunting, wasting and 
overweight (Figure 4).19 Underweight is a composite measure representing wasting, stunting or both 
(WHO, 2010a), and is indicated by a child’s weight being two standard deviations below normal for his 
or her age (as compared with the WHO Child Growth Standards).  

 Stunting is an indicator of chronic undernutrition. It reflects the long-term and cumulative effects 
of dietary energy deficiency, micronutrient deficiency and infections since and before birth. It is 
indicated by a child’s height being two standard deviations below normal for his or her age.  

 Wasting is an indicator of acute undernutrition. It reflects a recent and severe process of 
substantial weight loss associated with caloric deprivation (dietary energy deficiency) or disease. 
It is indicated by a child’s weight being two standard deviations below normal for his or her height 
(e.g. marasmus), a mid-upper arm circumference of less than 115 mm or bipedal pitting oedema 
(e.g. kwashiorkor).  

 Finally, overweight reflects excess dietary energy. It is indicated by a child’s weight being greater 
than two standard deviations above normal for his or her height.  

 

 

                                                      
19  Those indicators can be used to assess the progress made in the achievement of SDG2 target (2.2): “By 2030, end 

all forms of malnutrition, including achieving, by 2025, the internationally agreed targets on stunting and wasting in 
children under 5 years of age.”  
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The body mass index (BMI) (WHO, 2010a), defined by a person’s weight divided by the square of his 
height (kg/m2), is often used as an easy population-level measure of the nutritional status of adults, 
even if it poorly captures differences in lean body mass and differences in body composition across 
age and sex (WHO, 1995):  

 BMI < 17.0 indicates moderate and severe thinness 
 BMI < 18.5 indicates underweight 
 BMI from 18.5 to 24.9 indicates normal weight 
 BMI ≥ 25.0 indicates overweight  
 BMI ≥ 30.0 indicates obesity  

 
Finally, clinical and biological measures of blood and urine (with new technologies becoming available) 
are the best predictors of micronutrient deficiencies. For instance, anaemia (i.e. haemoglobin 
concentration in the blood < 110 mg/ml), is often used as an indicator for iron deficiency (WHO, 2010a), 
even though iron-deficiency is not the only cause of anaemia around the world. Serum zinc is an 
important biomarker for zinc deficiencies but can be difficult to measure reliably (de Benoist et al., 
2007). Beyond biochemical measures from blood and urine, clinical indicators such as night-blindness 
for vitamin A deficiency and goitre for iodine deficiency can also be used as proxies for certain 
micronutrient deficiencies that have specific physical manifestations.  

Figure 4 Common indicators for assessing childhood malnutrition 
 

    
Normal weight Stunting Wasting Overweight 

 Underweight  

Source: Adapted from UNICEF (2016a). 

2.1.1 Malnutrition: situation and trends 
Undernutrition, overweight and obesity and non-communicable diseases 

Globally, despite the progress made during the last decades, around 800 million people are still 
undernourished (FAO/IFAD/WFP, 2015; FAO/IFAD/UNICEF/WFP/WHO, 2017). The current crisis, 
with four countries (Nigeria, Somalia, South Sudan, Yemen) at risk of or facing famines, is likely to 
impact those global figures and to cancel part of the progress made in the fight against hunger.  

Overall, child undernutrition is decreasing (Black et al., 2013a), while child overweight and obesity are 
on the rise (Figure 5).  

Undernutrition explains around 45 percent of deaths among children under five, mainly in LMICs 
(WHO, 2017a). The burden of stunting or chronic undernutrition in children under the age of five is 
significant. In 2016, 155 million children under the age of five (22.9 percent) worldwide were stunted, 
of which 87 million and 59 million reside in Asia and Africa, respectively. Globally, nearly 52 million 
children under the age of five (7.7 percent) were wasted or moderately acutely malnourished, of which 
36 million and 14 million reside in Asia and Africa, respectively, and 17 million were severely wasted. 
Finally, almost 41 million children under the age of five (6 percent) were overweight or obese in 2016 
compared to 30 million in 2000. Overweight and obesity now affect mainly young children living in 
developing countries, with 20 million overweight children in Asia, 10 million in Africa and 4 million in 
Latin America and the Caribbean (UNICEF/WHO/World Bank, 2017).  
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Figure 5  Numbers (millions) of stunted and overweight children under five years of age in 
Africa, Asia, Oceania, Latin America and the Caribbean, and North America 

  
Notes: LAC = Latin America and the Caribbean. Data for Near East not available. Data for Australia, New 
Zealand and Europe negligible. Asia, excluding Japan; Oceania excluding Austraila and New Zealand; North 
America regional average based only on United States data. 

Source: Data and regional classification from UNICEF/World Bank/WHO, 2017. Data set available at: 
http://www.who.int/nutgrowthdb/estimates2016/en/  

Overweight and obesity are rapidly rising and now affect all countries: obesity worldwide has more 
than doubled since 1980. It is estimated that approximately 1.9 to 2.1 billion adults suffer from 
overweight and obesity of which over 600 million are obese, while 462 million adults are underweight 
(WHO, 2016a; WHO, 2017a; Ng et al., 2014). While undernutrition is still the main form of malnutrition 
among children under five, overweight and obesity represent the main burden for adults and WHO 
estimates that overweight and obesity are now responsible for more deaths than underweight (WHO, 
2016a).  

Micronutrient deficiencies 

Micronutrient deficiencies are prevalent across the globe (Black et al., 2013a) and deficiencies such 
as iron, iodine, vitamin A, folate, vitamin D and zinc can have devastating health consequences. 
While we cannot underestimate that significant and multiple micronutrient deficiencies exist due to 
inadequate local diets, poor sanitation and hygiene, broken public health systems and other 
underlying causes, there is currently no systematized way of measuring their magnitude and 
prevalence. Gaps in timely and frequent data collection, a lack of disaggregated data and slow 
development of new, cost-effective, low-resource methods and biomarkers limit the knowledge base 
on identifying nutrient deficits (von Grebmer et al., 2014). 

However, micronutrient deficiencies are estimated to affect more than two billion individuals worldwide 
(WHO, 2015c; Bailey et al., 2015). While there are many micronutrients the body requires, and some 
deficiencies less understood, the most common micronutrient deficiency is iron deficiency (Bailey et 
al., 2015). Vitamin A, iodine and zinc deficiencies are also common, particularly in young children and 
pregnant women (Bailey et al., 2015) (Table 4). The micronutrient deficiencies of greatest public 
health concern also include vitamin D, folate, vitamin B12 and calcium deficiencies.  
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Table 4  Prevalence of vitamin A deficiency (2005), iodine deficiency (2013), inadequate 
zinc intake (2005) and iron deficiency anaemia (2011) 

 Vitamin A deficiency Iodine 
deficiency 
(UIC < 100 

μmol/L) 

Zinc 
Deficiency 
(weighted 
average of 

country 
means) 

Iron deficiency 
anaemia (haemoglobin 

< 110 g/L)  Children < 5 years Pregnant women 
 Night 

blindness 
Serum Retinol 
< 0.70 μmol/L 

Night 
blindness 

Serum Retinol 
< 0.70 μmol/L 

Children 
< 5 years 

Pregnant 
women 

Global 0.9% 33.3% 7.8% 15.3% 28.5% 17.3% 18.1% 19.2% 

Africa 2.1% 41.6% 9.5% 14.3% 40.0% 23.9% 20.2% 20.3% 
Americas 
and the 
Caribbean 

0.6% 15.6% 4.4% 2.0% 13.7% 9.6% 12.7% 15.2% 

Asia 0.5% 33.5% 7.8% 18.4% 31.6% 19.4% 19.0% 19.8% 
Europe 0.7% 14.9% 2.9% 2.2% 44.2% 7.6% 12.1% 16.2% 

Oceania 0.5% 12.6% 9.2% 1.4% 17.3% 5.7% 15.4% 17.2% 

Data are percentages (95 percent confidence interval); UIC = urine iodine concentration.  
Source: Black et al. (2013a). 

2.1.2 Malnutrition: regional patterns 
Although malnutrition is prevalent in every country, the relative importance of undernutrition, 
overweight and obesity and micronutrient deficiencies on human health differs across regions and 
countries.  

Undernutrition 

Asia and Africa bear the greatest burden of stunting and wasting among children. In 2016, they 
represented, respectively: 56 and 38 percent of all stunted and 69 and 27 percent of all wasted 
children under five years of age.  

Between 2000 and 2016, Latin America and the Caribbean, Asia, and Africa have reduced their 
stunting rates among children under five years of age by 40, 37 and 18 percent, respectively. In 
absolute terms, these trends led to a decrease in the number of stunted children under five in Asia  
(–35 percent) and in Latin America and the Caribbean (–44 percent), while the number of African 
stunted children under five increased by 17 percent over the same period. Oceania is the only region 
where the prevalence of stunting increased among children under five between 2000 and 2016. 
These regional trends hide important disparities within regions. For instance, Southern Asia has 
reduced its stunting rate by 31 percent, whereas in Eastern Asia (excluding Japan), stunting rates 
dropped by 71 percent during the period under review (UNICEF/WHO/World Bank, 2017).  

The prevalence of wasting in Southern Asia (15.4 percent) among children under five years of age far 
surpassed that of other regions of the world and accounts for over half of the global wasting burden 
(UNICEF/WHO/World Bank, 2017). Wasting remains an enormous issue, with high mortality risk 
among children, and is not always tied to famines and humanitarian crises. It can also occur among 
rural smallholders during seasons in which hunger persists. While the devastating famines of the kind 
that occurred in the nineteenth and twentieth centuries are less common today, they are unfortunately 
still occurring in the context of civil wars, conflicts and natural disasters, as in the Horn of Africa and 
Northern Nigeria, and it is expected that climate change may increase their frequency (de Waal, 2002; 
von Grebmer et al., 2015). 

Overweight and obesity 

More than 50 percent of the world’s obese live in ten countries (ranked beginning with the countries 
with the highest number of obese people): United States of America, China, India, the Russian 
Federation, Brazil, Mexico, Egypt, Germany, Pakistan and Indonesia. The United States of America, 
the United Kingdom and Australia are among the HICs with large increases in obesity among men 
and women. Regionally, countries in the Middle East and North Africa, Central America and island 
nations in the Pacific and Caribbean have already reached exceptionally high rates of overweight and 
obesity (over 44 percent). Bahrain, Egypt, Saudi Arabia, Oman and Kuwait were among the countries 
with the largest increases in obesity globally in which the prevalence of obesity in women is over 50 
percent. In sub-Saharan Africa, the highest obesity rates (42 percent) are seen among South African 
women (Ng et al., 2014). 
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To date, no country has reversed its obesity epidemic (Roberto et al., 2015). HICs are still struggling 
with high prevalence of overweight and obesity. The prevalence of obesity is higher in North America 
and Oceania (31.1 and 25.3 percent, respectively) than in Western Europe and the Asia–Pacific (20.0 
and 5.4 percent, respectively) (Stevens et al., 2012). In the United States of America, more than two-
thirds of adults are overweight or obese (Ogden et al., 2014). In the United Kingdom, the most recent 
data available suggest 67 percent of men, 57 percent of women and over a quarter of children (26 
percent of boys and 29 percent of girls) are overweight or obese (Ng et al., 2014). These trends are 
still higher than in many LICs in Asia and Africa, with average BMIs of less than 21.5 kg/m2 (Finucane 
et al., 2011).  

Overweight and obesity are increasingly affecting LMICs, not only in urban but also in peri-urban and 
even rural areas (Prentice, 2006). Paediatric obesity is too high and continues to rise in many LMICs 
as well as in HICs such as the United States of America and the United Kingdom (Kelly et al., 2013; 
Ells et al., 2015) (see Box 5). In 2013, the prevalence of both overweight and obese children and 
adolescents in HICs was estimated at 23.8 percent for boys and 22.6 percent for girls. In LMICs, the 
prevalence was estimated as 12.9 percent for boys and 13.4 percent for girls (Ng et al., 2014) with 49 
and 24 percent of all overweight children under five living in Asia and Africa, respectively 
(UNICEF/WHO/World Bank, 2017). 

 

Box 5 Tackling obesity in middle- and high-income countries: no silver bullets 
Two recent reviews summarize the results of 114 studies that involved more than 13 000 children and 
young people in middle-income and high income countries (MICs and HICs) including Europe, the 
United States of America, Canada, New Zealand, Australia, Japan and Malaysia. They show that a 
combination of diet, physical activity and behavioural change interventions may reduce weight in 
children aged six to 11 years and in adolescents aged 12 to 17, but there are limitations in the studies 
and variation in the results. In children, these interventions may have a small, short-term effect in 
reducing children’s weight and body mass index-z score (a proxy measure of body fat based on weight 
in relation to height, sex and age) (Mead et al., 2017). In adolescents, there was moderate-quality 
evidence that the combined interventions reduce adolescent weight by an average of 3.7 kg (Al-
Khudairy et al., 2017). 
In urban Beijing, China, children and their parents took part in a three-year study on nutrition education 
and physical activity. At the same time, a control group of children was followed with their usual health 
and physical education curriculum with no extra intervention (n = 2425). After the three-year 
intervention, the prevalence of overweight and obesity was significantly lower in the intervention 
schools than in the control schools (overweight: 9.8 vs 14.4 percent, P < 0.01; obesity: 7.9 vs 13.3 
percent, P < 0.01). The prevalence of overweight and obesity decreased by 26.3 and 32.5 percent in 
intervention schools, respectively, after intervention. The prevalence of overweight and obesity 
increased in control schools. There was also significant difference in body mass index between 
intervention and control schools (18.2 +/- 2.6 vs 20.3 +/- 3.4, P < 0.01) after intervention. More non-
obese children became obese in the control schools (7.0 percent) than in the intervention schools (2.4 
percent) at end line (P < 0.01) (Jiang et al., 2007). 
In MICs and HICs, non-profit organizations and public health agencies at all levels of government are 
working to reduce overweight and obesity among adults and children. Taxation on sugar-sweetened 
beverages (SSBs) is an emerging fiscal policy to potentially play a role in reducing obesity; however, 
no evidence has yet emerged on its impact beyond soda purchases. Regulatory bodies have also 
begun to standardize health claims on food packaging and nutrition fact labels throughout the food 
industry. Programmes aimed at reducing childhood obesity tend to create lessons for both the 
classroom and families at home, targeting both food choice and physical activity. 
Open discourse and public–private partnerships are essential to address complex food and nutrition 
issues that lead to obesity (Yach, 2014). Further coordination between food producers, regulating 
bodies and policy-makers is critical to ensuring nutrition interventions are multi-sectoral in nature, 
effectively increasing children’s knowledge on nutrition while simultaneously encouraging healthy food 
choices and adequate physical activity. 
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Micronutrient deficiencies 

Many countries in Southeast Asia and Western, Central and Eastern Africa are still heavily affected by 
micronutrient deficiencies (Andersson et al., 2012; Stevens et al., 2013, 2015; Kumssa et al., 2015). 
While these deficiencies mostly affect LMICs (Bailey et al., 2015), HICs have pockets of poverty 
where micronutrient deficiencies still exist and deficiencies in iron, zinc and vitamin D are widespread 
across all socio-economic strata (WHO, 2009a; Low et al., 2009). 

Among pre-school children, 67.6 and 65.5 percent have anaemia in Africa and Southeast Asia, 
respectively. In pregnant women, 57.1 and 48.2 percent have anaemia in Africa and Southeast Asia, 
respectively (De Benoist et al., 2008). As shown in Table 4, vitamin A deficiency also affects Africa 
and Asia (WHO, 2009b). Fifty-two percent of European populations are estimated to have inadequate 
iodine status, and 500 million individuals are affected in Southeast Asia. Approximately 30 percent of 
the world's school-aged children have insufficient iodine intakes (Bailey et al., 2015). Measuring folate 
deficiency among women of reproductive age, pregnant females and young children can be a 
challenge (Bailey et al., 2015). However, periconceptional folic acid intake has been shown to prevent 
neural tube defects such as spina bifida (De-Regil et al., 2015) and fortification of flour with folic acid 
has dramatically reduced congenital abnormalities such as neural tube defects in several countries 
worldwide (Castillo-Lancellotti et al., 2013). 

Deficiencies in zinc are also a challenge to assess due to shortcomings in biomarker essays. Instead, 
zinc deficiencies are often estimated by the prevalence of child stunting and availability of zinc in the 
food supply. Globally, it is estimated that 17.3 percent of the population has inadequate zinc intakes, 
with the highest estimates in Africa (23.9 percent) and Asia (19.4 percent) (Bailey et al., 2015).  
It should be noted that micronutrient deficiencies are usually multiple in one person, making it a 
challenge to estimate global hidden hunger. 

Disparities within countries 

There are also significant differences in the distribution of malnutrition within countries between socio-
economic groups and among those more or less educated.  

Women and children are often the most affected. For instance, as countries transition to higher rates 
of development and as a country’s gross national product (GNP) increases, obesity shifts to 
economically disadvantaged groups. These trends are particularly evident among women (Dinsa et 
al., 2012; Monteiro et al., 2004). Although rates of obesity in children are increasing globally, it is 
predominantly a problem of the wealthy in LMICs (Dinsa et al., 2012), as compared with a problem of 
all socio-economic strata in HICs.  

This unequal distribution of malnutrition across socio-economic status also appears for undernutrition, 
and Black et al. (2013a), based on data from Bangladesh, Brazil and Nigeria, show that, although 
stunting declined over time, stunting prevalence remains higher in low-income households and in rural 
areas. They also highlight the strong reduction of inequalities in stunting prevalence, observed in 
Brazil between 1996 and 2006, between low- and high-income households, as well as between rural 
and urban areas, showing that policies and programmes has to be adapted to the different needs of 
specific groups.  

2.1.3 Vulnerability to malnutrition 
People that are vulnerable to nutrient deficiencies typically include those with increased nutrient 
requirements (at some point in the life cycle), and also those who have less control over their choice 
of diet, including young children, adolescent girls, pregnant and lactating women, the elderly, people 
who are ill or immuno-compromised, and the rural and urban poor (Black et al., 2008). Those groups 
migrating or displaced due to conflicts, droughts, floods and other natural disasters, famines or land 
tenure issues are also at acute risk and vulnerable to malnutrition. 

Indigenous peoples are generally among the most vulnerable to different forms of malnutrition 
because of: marginalization; extreme poverty; violations of their inherent rights to their traditionally 
occupied or used lands, territories and resources; environmental and ecosystem degradation; and 
decline in their traditional food sources. In Latin America, for instance, mortality remains 70 percent 
higher among indigenous children and malnutrition is twice as frequent (UNDESA, 2009). Recent 
evidence shows that they have higher rates of infant mortality, maternal mortality, low birth weight, 
child malnutrition, child obesity and adult obesity, lower educational attainment and economic status 
than non-indigenous peoples (Anderson et al., 2017).  
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The ”first 1 000 days”, from conception through a child’s first two years of life, are the most crucial 
period for influencing long-term nutritional and health outcomes (World Bank, 2006; Black et al., 
2013a). The need to focus on the prevention of malnutrition in early life is further stressed by the 
concept of the foetal origins of adult disease in which early exposures have profound impacts on adult 
health outcomes (Barker et al., 2002; Calkins and Devaskar, 2011). There is a potential to limit 
malnutrition during the “first 1 000 days” and its subsequent consequences on health and nutrition 
status in adulthood through “double-duty actions”, such as promoting exclusive breastfeeding and 
maternal nutrition, that have the potential to address simultaneously multiple forms of malnutrition 
(WHO, 2017b). 

Malnutrition affects the entire life cycle beyond the first 1 000 days, and its effects can extend across 
generations (Figure 6). In particular, the nutrition status of a pregnant woman affects the birth 
outcomes and nutritional status of her children and their subsequent health and nutritional status as 
infants and potentially into adulthood. All women have increased micronutrient needs during 
pregnancy and lactation. These can be met with their bodily nutrient reserves if they are unable to 
consume additional food to cover them; however, tapping into those reserves is far from ideal (Black 
et al., 2008). 

Although Figure 6 focuses on undernutrition, overweight and obesity can also confer health risks to 
future generations. Maternal obesity and excessive weight gain during pregnancy are both associated 
with increased risks of adverse maternal, foetal and childhood health outcomes (Gaillard et  
al., 2013). There are also associations between maternal overweight (and maternal diet) and the risk 
of a child being obese or diabetic (Hanson and Gluckman, 2015; Lelijveld et al., 2016). Some 
evidence also indicates a relationship between overweight children and the risk of developing 
micronutrient deficiencies (Nead et al., 2004; Zimmermann et al., 2008; Cepeda-Lopez et al., 2011; 
Tzioumis and Adair, 2014). 

 

Figure 6  The burden of undernutrition through the life cycle and across generations 

 
Source: Adapted from ACC/SCN (2000), available at: 
https://www.unscn.org/web/archives_resources/files/rwns4.pdf  
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2.2 The consequences of malnutrition 

2.2.1 Health consequences 
A considerable body of evidence highlights the links between malnutrition in all its forms and disease 
development (e.g. Magni et al., 2017; Sotos-Prieto et al., 2017). 

Undernutrition 

In the short term, undernutrition increases the risk of morbidity and mortality (Hoddinott et al., 2012). 
Newborns with low birth weight have greater mortality risk, are more frequently affected by, and less 
resistant to, infectious diseases during early postnatal life, and are candidates for future NCDs 
(Godfrey and Barker, 2001).  

Wasting, or acute undernutrition, poses the greatest risk of morbidity and mortality. Though the 
number of children who are wasted is smaller, wasted children are at higher risk of death from 
common childhood illnesses (Black et al., 2013b). 

Stunting, or chronic undernutrition, causes delays in both physical growth and cognitive development. 
Poor nutrition in the first two years of life has important consequences into adulthood (Victora et  
al., 2008; Martorell et al., 2010; Adair et al., 2013), inhibiting a child’s ability to reach its full potential. 
Additionally, a stunted person has higher risk of poor pregnancy outcomes and impaired cognition into 
adulthood (Hoddinott et al., 2012). Box 6 outlines a success story from India on how a high burden of 
stunting was tackled. 

There is a relationship between early human development and the risk of NCDs in later life. It has 
been observed that lower birth weight and stunting confer a higher probability of future risk of 
overweight and associated NCDs (Barker et al., 2002; Sawaya et al., 2003; Victora et al., 2008;  
Uauy et al., 2011; Norris et al., 2012; Prentice et al., 2013). 

 

Box 6 Maharashtra, India, as a case study for significant reductions in stunting 
With a population of 112 million and including the city of Mumbai, Maharashtra is India’s third more 
populated state. It is also one of the wealthiest and most developed. Maharashtra is notable for its 
steady decline in childhood stunting rates. While stunting rates remained both high and stable 
throughout India, stunting fell from 39 percent to 24 percent among children under age two, and from 
45 percent to 30 percent for children under age five in Maharashtra from 2005 to 2013. Haddad et al. 
(2014) propose four primary take-away conclusions of Maharashtra’s significant decline in stunting. 

First, the state maintained an enabling environment for stunting reduction. Economic growth was 
steady; poverty reduction was higher than averages across the country. Budgets for nutrition 
programming increased by 0.5 percent between 2009 and 2011. Women maintained a relatively high 
status in Maharshta compared with other Indian states, including high female literacy, and low maternal 
mortality and anaemia rates. The state invested in child health care and nutrition interventions in a 
variety of programmes, including the National Rural Health Mission and Integrated Child Development 
Services. The government also declared its commitment to improve nutrition through the Nutrition 
Mission. As a result, Haddad et al. (2014) found that even small positive changes in nutrition 
determinants can initiate significant changes in stunting rates.  

Second, they noted that stunting rates can decline, although important underlying determinants of 
malnutrition, including safe water and sanitation, agricultural growth and health care, exhibited little to 
no progress. Third, they indicated that nearly a decade passed before the effects of the aforementioned 
policy of social and health intervention could fully transpire throughout Maharashtra. Significantly lower 
stunting rates in 2012 reflected substantial commitments from a wide range of actors and stakeholders 
since the early 2000s. Last, state and individual leadership signalled stunting reduction as a political 
priority. 

The Maharashtra experience indicates that a supportive socio-economic context can facilitate the union 
of government and civil society to lead multi-sectoral interventions, successfully, significantly and 
quickly reducing undernutrition. 

Sources: IIPS (2012); MHFW (2014); Haddad (2014); Haddad et al. (2014).  
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Overweight and obesity 

In 2010, around 3.4 million deaths per year and 3.8 percent of the global burden of disease, 
expressed in disability-adjusted life-years (DALYs),20 were attributed to excess weight (Lim et  
al., 2012; Ng et al., 2014). A study reviewing the health consequences of overweight and obesity in 
195 countries over 25 years (GBD, 2017) found that, in 2015, excess BMI contributed globally to an 
estimated 4 million deaths (7.1 percent of all deaths) and accounted for 120 million DALYs (4.9 
percent of all DALYs among adults).  
Overweight and obesity are major risk factors of NCDs – mainly cancer, cardiovascular disease 
(CVD), chronic respiratory diseases and diabetes (WHO, 2011; Lozano et al., 2012). NCDs are 
currently the most common cause of death and disability worldwide, accounting for over 60 percent of 
global mortality, or two out of every three deaths (Islam et al., 2014).  
NCD-related deaths have escalated significantly in the recent past. Since 2000, all regions of the 
world have suffered an increase in the number of NCD-related deaths (Ezzati and Riboli, 2013). Of 
the 38 million deaths due to NCDs in 2012, 16 million or 42 percent were premature and largely 
avoidable – up from 14.6 million in 2000 (WHO, 2014a). 75 percent of these NCD related deaths and 
82 percent of premature deaths occur in LMICS (WHO, 2014a). Premature death is a major concern, 
especially in LMICs, where higher death tolls are also associated with poorly functioning health 
systems. NCDs are killing people at a younger age in LMICs: where 30 percent of NCD-related 
deaths occur before the age of 60, the productive age bracket, as compared with 13 percent in HICs 
(Harikrishnan et al., 2014; WHO, 2010b).  

CVD alone is a significant cause of premature death and the primary driver of morbidity for all NCDs, 
the largest burden of which occurs in LMICs (Zoghbi et al., 2014). Diabetes’ prevalence tracks the 
transitions that lead to the precursors of CVD – namely obesity and overweight (Atun et al., 2017). 
Globally, the number of adults with diabetes increased from 108 million (a prevalence of 4.7 percent) 
in 1980 to 422 million (8.5 percent) in 2014 – an increase in prevalence of 80.9 percent (NCD-RisC, 
2016). Notably, from 1980 to 2014, diabetes’ prevalence has increased 109.8 percent in South Asia, 
and 129 percent in Africa (NCD-RisC, 2016). The overall prevalence of diabetes in all 15 states of 
India is 7.3 percent with large differences between states, and tends to be higher in urban centres and 
in lower socio-economic groups (Anjana et al., 2017). 
Micronutrient deficiencies 

Even mild to moderate micronutrient deficiencies can affect human health, well-being and development.  

Children under five, women of child-bearing age and pregnant women are particularly at risk. Several 
chronic diseases are frequently associated with iron deficiency anaemia – notably chronic kidney 
disease, chronic heart failure, cancer and inflammatory bowel disease (Lopez et al., 2016). Box 7 
provides a case study from Costa Rica on how the country tackled anaemia through iron fortification 
of major food commodities. 

Box 7 Food fortification (wheat flour, maize flour, milk) with iron in Costa Rica 
Costa Rica has been a pioneer of mass fortification in many foods and condiments. Although wheat 
flour was first fortified with iron in 1958, there has been a stronger push for iron fortification in the 
country since the 1990s. Reduced iron, an ineffective fortifiant, was replaced by ferrous bisglycinate in 
maize flour in 1999, in liquid and powdered milk in 2001, and ferrous fumarate was added in wheat 
flour in 2002. To examine the impact of the fortification programme, the anaemia prevalence in women 
(15 to 45 years) and children (1 to 7 years) was examined before (1996) and after (2008 to 2009) the 
mandatory fortification using national survey data of 910 women and 965 children before and 863 
women and 403 children after the introduction of the programme. During this period, anaemia declined 
from 19.3 percent to 4.0 percent in children and from 18.4 percent to 10.2 percent at the national level. 
Moreover, iron deficiency declined from 26.9 percent to 6.8 percent in children, and iron deficiency 
anaemia declined from 6.2 percent to no longer detectable. 

Source: Martorell et al, (2015). 

                                                      
20  “DALYs for a disease or a health condition are calculated as the sum of the years of life lost (YLL) due to premature 

mortality in the population and of the years lost due to disability (YLD) for people living with the health condition or its 
consequences. One DALY can be thought of as one lost year of "healthy" life. See: 
http://www.who.int/healthinfo/global_burden_disease/metrics_daly/en/ (accessed September 2017). 

 

http://www.who.int/healthinfo/global_burden_disease/metrics_daly/en/
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Vitamin A deficiency is the leading cause of preventable blindness in children. It causes severe visual 
impairment and blindness and compromises the immune system, significantly increasing the risk of 
severe illness and even death from childhood infections such as diarrhoeal diseases and measles 
(UNSCN, 2004). In pregnant women, vitamin A deficiency occurs especially during the last trimester, 
when demand by both the foetus and the mother is at its highest (Ladipo, 2000). Maternal deficiency 
is demonstrated by the high incidence of night blindness during this period. Vitamin A deficiency 
increases the risk of maternal mortality. 

Iodine deficiency disorders, which can start before birth, compromise children’s mental health and 
even their survival. Serious iodine deficiency during pregnancy can result in stillbirth, spontaneous 
abortion and congenital abnormalities such as cretinism (Bailey et al., 2015). Iodine deficiency 
disorder results in pervasive mental impairment that reduces intellectual capacity at home, in school 
and at work (de Benoist, 2008). 

Zinc is an important nutrient for normal pregnancy outcomes and child growth, including resilience 
against diseases and brain development (Brown et al., 2004). Zinc deficiency results in growth 
retardation, lower immunity to diseases and cognitive impairment, among other issues (Bailey et  
al., 2015). Box 8 provides case studies in addressing micronutrient deficiencies through food-based 
strategies to improve dietary diversity. 

Box 8 Tackling micronutrient deficiencies through dietary diversity approaches 
Food-based approaches, through improvements in dietary diversity, are emerging as a potential 
solution to address micronutrient deficiencies in addition to other interventions such as fortification of 
flour, oil and salt, biofortification of key staple crops and micronutrient powders to add to infant foods. 
Helen Keller International’s homestead food production programme paired with behaviour change 
communication targeting women has been steadily cumulating evidence of their impact on 
micronutrient and anthropometric status among women and children. In Bangladesh and the 
Philippines, anaemia prevalence among children decreased concomitantly with increased consumption 
of ASF especially eggs (Talukder et al., 2010). In Burkina Faso, anaemia (along with wasting and 
diarrhoea) decreased in young children with increased production of vitamin A–rich fruits and 
vegetables and other fruits and vegetables and dietary diversity (Olney et al., 2015). In Bangladesh, the 
increased consumption of Mola, a nutrient-rich, small fish found in ponds and rice fields in Bangladesh, 
had an impact on iron status in children with marginal vitamin A status (Andersen et al., 2016). 

2.2.2 Economic and social consequences 
The economic cost of malnutrition is high. The effect of chronic malnutrition in children extends into 
adulthood, resulting in reduced stature, poor school performance, reduced economic productivity and 
diminished earnings (Hoddinott et al., 2012). Victims of stunting are less productive workers, and they 
make a reduced contribution to the economy (Alderman et al., 2006). Diseases associated with 
chronic malnutrition also lead to significant spending on health care (Hoddinott et al., 2013). 

Malnutrition imposes various direct and indirect costs (Global Panel for Agriculture and Food Systems 
for Nutrition, 2016b). At the global level, the costs associated to undernutrition and micronutrient 
deficiencies are estimated at 2 to 3 percent per year (World Bank, 2006; FAO, 2013a). When 
considering diet-related NCDs associated with obesity, the cost of malnutrition can reach 5 percent of 
global GDP (FAO, 2013a). In LICs, the cost of productivity lost due to undernutrition are estimated to 
reach 3 to 16 percent of GDP (Hoddinott, 2016). Cross-country data on sub-Saharan African 
countries suggests that a loss of one percent of potential height in adulthood reduces earnings by 2.4 
percent (Hoddinott, 2016). Another study (Steckel and Horton, 2011) estimates that the loss of 
individual height translates to an annual loss that can reach 12 percent of GDP in LICs.  

Socio-economically disadvantaged children in HICs and children of higher socio-economic status in 
LMICs are at greater risk of becoming overweight (Knai et al., 2012; Lobstein et al., 2004 Wang and 
Lim, 2012). However, this relationship varies when taking into account other factors such as 
demographics (age, gender, ethnicity or race), urbanization and functional health-care systems. 

Micronutrient deficiencies have similar economic consequences. For instance, iron deficiency and 
anaemia, in addition to iodine deficiency disorders, reduce the work capacity of individuals and of 
entire populations (Horton and Ross, 2003; de Benoist, 2008), entailing serious economic 
consequences and hampering national development, particularly in LMICs. 
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Medical costs and overburdened health systems are also associated with malnutrition. Evidence from 
various countries shows that individuals who are obese incur higher health costs than individuals who 
are not, and that they are more frequently absent from work (Dee et al., 2014). Obese individuals 
have medical costs that are about 30 percent higher than their normal-weight counterparts, and 
obesity may account for up to 3 percent of a country's total health-care expenditures (Withrow and 
Alter, 2011). 

Globally, it is estimated that, from 2011 to 2025, the economic burden of NCDs will be USD 7 trillion, 
with CVD accounting for most of that expense (Zoghbi et al., 2014). In 2015, the overall cost of 
diabetes in sub-Saharan Africa alone was USD 19.45 billion or 1.2 percent of cumulative GDP  
(Atun et al., 2017). 

Social, cultural and psychological consequences also result from malnutrition. For instance, in some 
HICs, excess body weight triggers the onset of disorders associated with poor self-esteem, body 
image and social interactions. This also holds true for low body weight (Bliss et al., 2016). Evidence 
also points to discrimination in society and the workplace, social exclusion and even lower earnings. 
Cawley (2004) found that high body weight was associated with lower wages, even in a high-income 
setting. It should be noted that this is not the case in all countries: overweight can also be symbolic of 
status and power. 

2.3 Nutrition outcomes across food system types 
Though it is recognized that multiple food systems can co-exist within a country, associating specific 
food system types with malnutrition burdens can provide a general snapshot of how the multiple 
burdens play out across a system. Figure 7 illustrates health and nutrition outcomes (under five years 
of age mortality, stunting, wasting and overweight; adult overweight and obesity; women of 
reproductive age anaemia; and overall vitamin A deficiency) related to different food system types 
using country-level data and classifying countries according to their dominant food system type. 
However, it should be noted that there are many nuances within the broad range of causes of 
malnutrition in all its forms, thus national policies must be designed or adapted to the local context. 

Figure 7  Prevalence of health and nutrition outcomes across different food system types  

 
Notes: WRA = women of reproductive age. Values that fall within the same confidence interval are indicated with same letters 
(e.g. “a” applied to an indicator for different food systems means that the difference observed between these two food systems 
on that indicator is not statistically significant; see as an example Under-5 overweight). 
Methodology: Countries were categorized into values that were above and below the median, for the following indicators: 
dietary energy in food supply (kcal/capita/day, FAO Food Balance Sheets), urbanization (percent, UNDESA), food affordability 
(index value, Global Food Security Index), and presence of food-based dietary guidelines (yes/no, FAO). Countries that had 
data for these four indicators (n=108) were considered. Countries with all four indicators above the median were categorized as 
mostly modern food system; countries with all four indicators below the median were categorized as mostly traditional food 
system; and countries with indicators both below and above the median were categorized as mostly mixed food system. To 
determine the associations between different food system types and nutrition outcomes, food system types were evaluated 
using the prevalence of the following national-level nutrition data: under-five mortality, under-five stunting, under-five wasting, 
under-five overweight, adult overweight, adult obesity, anaemia in women of reproductive age and overall vitamin A deficiency.  
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Traditional food systems are associated with the highest prevalence of undernutrition, including 
stunting, wasting and under-five mortality, as well as the highest prevalence of micronutrient 
deficiencies. Although they are associated with lower levels of overweight and obesity in adults, the 
prevalence of adult overweight is still around 28 percent in those systems.  

Mixed food systems experience moderate levels of all burdens of malnutrition: undernutrition, 
overweight and obesity, and micronutrient deficiencies. This presents challenges for countries, in 
terms of prioritization of policies and programmes to tackle the multiple burdens.  

Modern food systems are associated with lower levels of undernutrition and micronutrient 
deficiencies, but higher levels of overweight and obesity, particularly among adults. Even with lower 
levels of micronutrient deficiencies, anaemia still affects nearly 20 percent of the population in these 
systems.  

2.4 Conclusion 
Good health and nutrition are only possible if effective food systems cover the dietary needs of 
everyone on the planet, including the world’s marginalized and most disadvantaged groups. 
Malnutrition in all its forms is a challenge for all countries, whether developed or developing. Certain 
groups are particularly vulnerable to malnutrition, including pregnant and lactating women, adolescent 
girls, young children, the elderly, people who are ill or immune-compromised, the rural and urban poor 
and indigenous peoples. 

Although undernutrition has declined in many regions of the world, overweight and obesity, along with 
NCDs, are on the rise everywhere. Typically associated with HICs, overweight and obesity are now 
dramatically increasing in LMICs. Like undernutrition, overweight and obesity represent a significant 
burden for national budgets, in terms both of direct and indirect costs. In the next chapter, the current 
transitions and future trends of diets will be elucidated.   



55 

3 DIETS IN TRANSITION 
One of the major causes of malnutrition and its subsequent health outcomes is diets. Unhealthy 
diets21 are now the number one risk factor globally for deaths and disability-adjusted life-years 
(DALYs) lost (Forouzanfar et al., 2015), surpassing for example tobacco smoking and high blood 
pressure.  

There are many influencing factors that trigger dietary changes from both the supply and demand 
sides of food systems. This chapter provides an overview of current and future dietary patterns, trends 
and transitions within the context of food systems, highlights specific groups that are more fragile to 
these transitions from a diet perspective, and describes the influencing factors that shape dietary 
decisions. 

3.1 Changing diets 
Global dietary patterns have been changing, affecting people in all parts of the world. While some of 
these changes have had a positive effect on diets that promote health, some have been negative, 
across low-, middle- and high-income countries. 

3.1.1 Current food consumption trends and dietary patterns 
FAO food balance sheets are often used to characterize diets (e.g. Keats and Wiggins, 2014). 
However, food balance sheets measure food supply and not food intake. FAO and WHO are 
developing a Global Individual Data Base on Food Intake (GIFT)22 that, once completed, promises to 
represent a global valuable resource on diets. This project will build on existing similar initiatives in 
order to share experiences and avoid duplication. Among those initiatives, is the Global Dietary 
Database (GDD),23 developed by the Global Nutrition and Policy Consortium at the Tufts Friedman 
School of Nutrition Science and Policy (Boston, United States of America). The GDD draws together 
household surveys that measure actual diets. The Global Dietary Database is an emerging database 
that is capturing country level data of dietary intake. Along with FAO’s food balance sheets, this 
database provides more specific information on diets and how they are changing over time.  

Building on the results of the GDD for the year 2013, the Global Panel on Agriculture and Food 
Systems for Nutrition (GloPan) classified different food items in two categories: “healthy foods” or 
foods that one should consume as part of a regular diet (Panel A) and “unhealthy foods” or foods that 
should be consumed in moderation or limited (Panel B) in order to analyse dietary patterns across 
regions.24 This analysis revealed substantial regional variations in consumption (Figure 8).25  

In Panel A, fruit consumption is higher in higher-income regions as compared with low-income 
regions, whereas vegetable consumption is lower. Consumption of seafood is relatively low globally, 
with the highest levels in South East Asia. Dairy consumption is highest in North America and  
EU-15.26 

In Panel B, red meat consumption is similar in East Asia, Latin America, North America and EU-15. 
Trans fat intake is highest in South Asia, whereas the consumption of sugar-sweetened beverages 
(SSBs) is highest in Latin America and North America. 

  

                                                      
21  Typically, unhealthy diets are those low in fruits, vegetables, whole grains, nuts and seeds, milk, fibre, calcium, 

seafood and fish high in omega-3 fatty acids, and polyunsaturated fatty acids, and diets high in red meat, processed 
meat (smoked, cured, salted or chemically preserved), SSBs, trans fats and sodium (Forouzanfar et al., 2015). 
Highly-processed foods are usually characteristically high in salt, trans fats and added sugar (Baker and Friel 2014; 
Monteiro et al., 2013).  

22  http://www.fao.org/fileadmin/user_upload/nutrition/docs/assessment/FAO-WHO_GIFT_project_brief_-
_February_2017.pdf 

23  http://www.globaldietarydatabase.org/  
24  See section 1.3.1 for a discussion on “healthy” and “unhealthy” foods.  
25  The regions and subregions, as defined in the Global Dietary Database and used in this section, may differ from the 

FAO regions.  
26  The term EU-15 refers to the 15 Member States of the European Union as of December 31st, 2003.  

http://www.fao.org/fileadmin/user_upload/nutrition/docs/assessment/FAO-WHO_GIFT_project_brief_-_February_2017.pdf
http://www.fao.org/fileadmin/user_upload/nutrition/docs/assessment/FAO-WHO_GIFT_project_brief_-_February_2017.pdf
http://www.globaldietarydatabase.org/
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Figure 8  Intake of key foods and diet components, by region, 2013 
Panel A 

 
Panel B 

 
 

Source: GloPan (2016a), Masters (2016) based on data and regional classification from the Global Dietary 
Database.  

Changes in the consumption per capita of the food groups as well as dietary components such as 
polyunsaturated fats, sodium, etc, comparing data from 1990 to 2013, are shown in Figure 9.  

In Panel A, consumption of most food groups and dietary components has generally grown in all 
regions over the period from 1990 to 2013. However, there are some important differences across 
food group types. Fruit consumption increased in all regions, while vegetable consumption increased 
in just four out of the seven regions. The intake of whole grains rose substantially only in Southeast 
Asia, while consumption of seafood declined in three out of the seven regions. 

In Panel B, changes over the period are more varied. The intake of trans fats declined in all regions. A 
decade and a half ago, the European Union supported a systematic study in 14 European countries to 
analyse the trans fats content of the food supply (van Poppel, 1998). This has led to voluntary 
reformulation of some products and technology improvements on the part of the food industry. In the 
United States of America, meanwhile, the United States Food and Drug Administration (FDA) is in the 
process of banning trans fats from the country’s food supply. Red meat consumption declined 
everywhere except in East Asia, where it rose by nearly 40 percent.27 Consumption of processed 
meat also increased in all regions, while sugar-sweetened beverage consumption has grown in more 
than half the regions, with the largest increase in North America. Changes in salt/sodium consumption 
have been minimal in all regions. 

                                                      
27 The decline in South and Southeast Asia and sub-Saharan Africa may reflect a substitution of red meat by other 

types of fresh meat, but the current data do not allow this possibility to be assessed. 
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Figure 9  Changes in intake of key foods and diet components by region, 1990–2013 
(percent) 

Panel A 

 
Panel B 

 
 

Source: GloPan (2016a), Masters (2016) based on data and regional classification from the Global Dietary 
Database.  

Imamura et al. (2015) also examined dietary patterns in 1990 and 2010 across 187 countries, by age 
and sex, using a wide range of data sources, including FAO food balance sheets as well as nationally 
representative and large subnational dietary surveys. They scored the quality of three dietary 
patterns: the first one based on the consumption of ten “healthy” food items (fruits, vegetables, beans 
and legumes, nuts and seeds, whole grains, milk, total polyunsaturated fatty acids, fish, plant omega-
3s and dietary fibre); the second based on the consumption of seven “unhealthy” food items 
(unprocessed red meats, processed meats, SSBs, saturated fat, trans fat, dietary cholesterol and 
sodium); and the third one integrating the 17 food items. They highlighted, at the global level, between 
1990 and 2010, an increased consumption of both “healthy” and “unhealthy” food items, the latter 
outpacing the former in most regions.  

Food quality and safety is of growing concern. Interestingly, ASF, fruits and vegetables, while highly 
nutritious, are the foods most responsible for food-borne diseases (FBD) thus recommending these 
foods for nutrition without addressing food safety issues would result in net worsening of health 
(Grace, 2017). In 2010, according to WHO, approximately 600 million people fall ill from consuming 
food contaminated by bacteria, viruses, parasites, toxins or chemicals. Thirty-two global FBD 
accounted for at least 33 million DALYs and provoked 420 000 deaths. Diarrhoeal diseases alone 
affected 550 million people, accounted for 18 million DALYs, and provoked 230 000 deaths. Forty 
percent of the global FBD burden is borne by children under five (WHO, 2015d).  
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3.1.2 Shifts in dietary patterns: the nutrition transition 
The “nutrition transition”, illustrated in Figure 10, refers to changes in dietary patterns as populations 
undergo demographic transition,28 urbanization and economic development. These shifts 
subsequently influence epidemiological patterns among those populations that are undergoing 
lifestyle changes (Popkin, 2006a; Drewnowski and Popkin, 1997).  

In traditional food systems, including hunter–gatherer systems and subsistence rural communities 
(Frassetto et al., 2009), people eat mainly local foods, and little to no processed food. They are 
vulnerable to high rates of infectious diseases, high levels of wasting or stunting, high maternal and 
child mortality rates, and other factors resulting in a shorter life expectancy. Even if famines recede 
with the emergence of agriculture, people still experience “hunger seasons”.  

With urbanization, globalization and trade liberalization, food systems become more interconnected, 
with longer and more complex food supply chains (see Chapter 4). These food systems offer many 
consumers the possibility to access new and more diverse foods all year long, protecting them against 
seasonal shortfalls, expanding their food choices and thus modifying their dietary preferences. 
However, some marginalized and vulnerable groups still have limited food choices, because of their 
gender, ethnic or socio-economic status, or because of the lack of recognition of their rights to land, 
territories and natural resources (including seeds). Some communities, living in remote rural areas, in 
urban slums or in isolated areas (e.g. in mountains, forests, landlocked countries or small islands) 
might have a limited access to a diverse and quality diet due to dysfunctional food supply chains that 
are unable to deliver perishable nutrient-rich foods such as fruits, vegetables and ASF. Rural 
communities and many indigenous peoples produce food for their own consumption, but even 
subsistence farming communities also produce food to sell. Food production can therefore be 
associated with income, among other factors. For some communities, local traditional foods (e.g. local 
leafy green vegetables, agroforestry foods, legumes and pulses, traditional grains and tubers) remain 
important components of the diet but might not be sufficient to fill nutrient gaps. 

In mixed and modern food systems, lifestyles change,29 greatly influenced by urbanization and 
income growth. Urbanization can also causes demographic and technological changes such as more 
women entering the labour force and new infrastructure that opens new opportunities (Seto and 
Ramankutty, 2016). Urbanization, along with the associated changes in income and lifestyle, also 
affects food preferences. An increased demand for food, especially ASF, is expected (Ranganathan 
et al., 2016; HLPE, 2016). Urban food consumers also have increased demand for processed and 
convenient foods, street food and fast food (IPES-Food, 2017) and not only tend to eat more but also 
engage in less physical activity (Kearney, 2010), which has important implications for obesity and 
NCDs. 

When incomes rise, dietary patterns shift to include more ASF as seen in many countries, ranging 
from China to Brazil – the exception being India, where increases in income do not necessarily trigger 
increased demand for meat protein, mainly for cultural reasons (Timmer et al., 1983; Peter, 1981; 
Gaiha and Young, 1989; Tilman and Clark, 2014). In developed countries with already higher incomes 
per capita, demand for ASF is higher compared with the less affluent nations (Tilman and Clark, 
2014).  

These changes in diet and activity patterns coincide with reduced prevalence of undernutrition and 
infectious diseases, but also with increased rates of overweight and obesity and emergence of NCDs. 
The shift towards obesity and NCDs described in the epidemiological transition30 is partly due to 
changes in diets and energy expenditure (Popkin, 2006a). People also start consuming processed 
and highly-processed foods that have a longer shelf-life, that are more affordable, convenient and 
easy to cook, but that can have negative impacts on health (PAHO/WHO, 2015; Moreira et al., 2015; 
Monteiro et al., 2017; Moubarac et al., 2017). 

                                                      
28  Demographic transition refers to the transition from high birth and death rates to lower rates as a country or region 

develops from a pre-industrial to an industrialized economic system. 
29  People migrating to peri-urban and urban centres are becoming less dependent on manual labour and more 

sedentary. 
30  The epidemiological transition is a phase of development witnessed by an increase in population growth rates 

brought about by medical innovation in disease mitigation and a shift from infectious diseases to NCDs, followed by a 
re-levelling of population growth from subsequent declines in fertility rates. 
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Changes in diet have been driven by economic development, the availability of foods and the cost of 
those foods. For instance, as the cost of vegetable oils and fats has decreased and their availability 
has increased, there has been a higher consumption of these fats among low-income countries (LICs) 
(Drewnowski and Popkin, 1997). Diet structure has also changed in terms of the increase in sugar 
levels in the diet (Drewnowski and Popkin, 1997), as well as the addition of other components that 
make foods more palatable and shelf stable. With changes in economic patterns, people are also 
becoming more sedentary and their energy expenditure is changing, which further contributes to the 
epidemiological transition (Popkin, 2006a). 

In the final transition phase, behavioural change begins to reverse the negative tendencies of the 
preceding patterns, although currently this is rare, even in HICs. Here, people are more concerned 
with their health, and consciously reduce their consumption of processed foods and increase their 
levels of physical activity, which facilitates healthy aging. These changes may be due to increased 
education or may occur out of necessity in the case of people who suffer from diet-related NCDs 
themselves or whose close relations are touched by them. A range of factors (including urbanization, 
economic growth, technical change and culture) drives the changes (Popkin et al., 2012). In addition, 
consumption of staple grains, which make up a large part of diets, is changing – with significant 
transitions from rice to wheat in China, millet to rice in West Africa. In Western cultures, there is also 
an emerging demand for exotic grains such as quinoa, and teff (Teuber et al., 2016; Drew et al., 2017; 
Mathew and Singh, 2016). 

The effect of the nutrition transition on the overall quality of the diet is mixed. Countries with a more 
traditional, rural food system are generally associated with higher rates of stunting, underweight and 
micronutrient deficiencies, yet lower rates of overweight and obesity and NCDs (IFPRI, 2015a). More 
industrialized modern food systems, by contrast, are associated with lower rates of undernutrition but 
also higher rates of overweight, obesity and NCDs. 

These patterns do not indicate a certain fate as countries transition. There are ways to bypass the 
unhealthy aspects of these patterns and, for LMICs, it is possible to not go down the same course as 
HICs have gone through. Nevertheless, it will take a concerted effort to avoid the detrimental impacts 
that many HICs have suffered with changing food systems, urbanization and their subsequent health 
outcomes.  

Figure 10  The nutrition transition 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Adapted from Drewnowski and Popkin (1997). 

 

  

   

Receding  
famine 

 Rural, subsistence,  
smallholder farming 

Diets high in grains, tubers, 
low in animal-sourced 

foods, seasonal access to 
local fruits and vegetables 

High labour-intensive 
occupations, such as 
farming, mining, etc. 

Cook food at home with 
less fuel efficiency 

High stunting, micronutrient 
deficiencies and 

communicable diseases, 
shorter life expectancy 

Transitioning 
economies 

Peri-urban, urban, service-
based economy 

More processed and 
packaged foods, street 

food, vegetable oils  
and sugar 

Increased sedentary-type 
work, increase public 

transport and cars 

Eat prepared foods away 
from home, cook less 

Increased obesity, non-
communicable diseases, 
longer life expectancy but 

more disability 

 

Modern  
systems 

Mainly urban or connected, 
small town living 

More dietary diversity and 
variety, access to animal- 
sourced foods, fruits and 

vegetables 

Greenspace, bike pathways, 
purposeful physical  

activity 

Eat away from home,  
food deliveries 

High obesity and non-
communicable disease  

burden, but better health care, 
thus higher life expectancy 



60 

3.1.3 Projected future dietary trends and sustainability 
If current trends in food consumption continue, food systems will be unable to deliver the high-quality 
diets essential for reducing hunger and obesity rates worldwide in the next two decades: 
undernutrition, based on total calorie availability, will see only moderate reductions in Asia, while 
caloric deficiency will remain stagnant in Africa through 2030 (GloPan, 2016a). The increasing 
awareness of global challenges and of the emergence of systemic risks leads more and more 
stakeholders to engage in global analysis of food systems and foresight exercises.31  

At the global level, food systems produce enough food, yet malnutrition exists in almost every country 
(Popkin et al., 2012). Esnouf et al. (2013) call for transformations and breakthroughs in food systems 
to limit their negative impacts on nutrition, on health and on ecosystems and to make them more 
sustainable. Forecasting models produced by FAO and the GloPan indicate that any adoption of 
improved dietary profiles following WHO recommendations will require country-specific policy 
adaptations in order to slow increases in both hunger and obesity rates by 2050 (GloPan, 2016a). 

With incomes and urbanization projected to increase with time, their influence on global diets will 
increase. It is projected that by 2030, some three billion more people will enter the global middle 
class, while more than two-thirds of the global population will live in cities by 2050. These 
developments will generate increased demand for, and consumption of, energy, and also of certain 
foods, including ASF, edible oils and processed foods – with increased demand for take-away foods 
as well, and for eating food outside the home (Ranganathan et al., 2016). 

Fruits, vegetables and pulses are likely to face obstacles to both production and distribution (GloPan, 
2016a). Considerable incentives for farmers, along with other policies, are necessary to alter the 
trajectory of projected low vegetable and pulse production (Brown-Paul, 2014).  

The largest growth in sales of medium- and highly-processed foods has occurred in LMICs, while 
sales are estimated to remain stable in HICs (IFPRI, 2014). Most of the projected increase in sales of 
processed foods will occur in East Asia, including highly populous MICs such as China and Indonesia 
(GloPan, 2016a). 

Defining an optimal level of ASF consumption is a challenge considering the complex impact of ASF 
on health and nutrition status. While all ASF contain unique packages of highly bio-available nutrients, 
certain ASF make significant contributions of key nutrients, such as calcium in dairy, zinc and iron in 
meat and omega-3 fatty acids in oily fish. Diets low in ASF often result in deficiencies in iron, zinc 
vitamin A and vitamin B12 (Allen, 2012). The key micronutrients present in ASF, except vitamin B12, are 
also present in plants but their density and bio-availability is higher in ASF, making them an important 
source of nutrients. The specific needs of vulnerable groups should be considered when making 
recommendations regarding ASF consumption. The nutrients in ASF are especially important for 
young children, pregnant and lactating women, as well as for people suffering from malnutrition. ASF 
consumption is associated with health and developmental benefits in children in both LICs and HICs 
(Gibson, 2011; Allen, 2012). “Milk consumption is especially associated with stunting prevention while 
meat consumption is considered to contribute to cognitive development (Darapheak et al., 2013; 
Rawlins et al., 2014; Hoddinott et al., 2015). 

Although many countries (especially in Asia) are shifting from plant-based diets to more ASF (Keats 
and Wiggins, 2014), access to ASF by the poorest remains limited. This limitation affects health 
because ASF are more concentrated sources of nutrients (Dewey and Adu-Afarwuah, 2008).  

Consumers in LICs often lack access to ASF, while HICs may overconsume ASF such as meat 
(GloPan, 2016a). Significant increases in the consumption of meat, fish and dairy and other ASF are 
projected in developing countries, with mixed results on nutrition: while LICs are likely to struggle to 
increase ASF consumption to the levels necessary for reversing micronutrient deficiencies, MICs and 
HICs risk overconsuming ASF with negative impacts on health and nutrition status (Alexandratos and 
                                                      
31  In a recent foresight exercise called “MOND’alim 2030”, the French Ministry of Agriculture identified six patterns for 

the current globalization of food systems: (i) a globalization and a simultaneous diversification of feeding behaviour; 
(ii) an increasing dependence on international trade but no global market; (iii) the consolidation and transformation of 
the agro-industrial paradigm, together with a globalization of alternative models; (iv) the planetary consciousness of 
global challenges and the emergence of systemic risks; (v) the multiplication of stakeholders, the hybridization of 
their status and the proliferation of their interactions; and (vi) a multi-lateralism in crisis and an increasingly hybrid 
and fragmented governance (see http://agriculture.gouv.fr/mondalim-2030-un-regard-prospectif-sur-la-
mondialisation-des-systemes-alimentaires-analyse-ndeg-100). 

http://agriculture.gouv.fr/mondalim-2030-un-regard-prospectif-sur-la-mondialisation-des-systemes-alimentaires-analyse-ndeg-100
http://agriculture.gouv.fr/mondalim-2030-un-regard-prospectif-sur-la-mondialisation-des-systemes-alimentaires-analyse-ndeg-100


61 

Bruinsma, 2012; HLPE, 2016). Reversing such trends remains a significant concern, including for the 
sustainability of ASF supply (HLPE, 2016).  

A number of recent literature reviews summarized 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 (Aleksandrowicz et 
al., 2016; 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, Aleksandrowicz et al. (2016) found that vegan diets were 
associated with the greatest reductions in GHG emissions and in land use, and vegetarian diets with 
the greatest reductions in water use. Diets that replaced ruminant meat with other alternatives, such 
as fish, poultry and pork, also show reduced environmental impacts, although less than plant-based 
alternatives (Auestad and Fulgoni, 2015; Hallström et al., 2015; Aleksandrowicz et al., 2016).  

However, the environmental benefits of dietary patterns do not consistently correlate with health 
benefits. In general, many studies report reductions in all-cause mortality and in the risks of 
cardiovascular disease, colorectal cancer and diabetes mellitus for more sustainable dietary patterns 
(Aleksandrowicz et al. 2016). However, these findings have been largely heterogeneous and are often 
not statistically significant (Payne et al. 2016). As such, recommendations of sustainable diets can be 
particularly problematic, especially in low- and middle-income countries that already struggle with 
nutrition transitions and micronutrient deficiencies. 

According to Perry and Grace (2015), there must be concerted efforts to reduce ASF consumption in 
HICs, discourage overconsumption in growing economies experiencing new wealth, and increase 
access to high nutrient ASF for the poorest nations and vulnerable groups. In an interconnected, 
globalized food system, balancing the fostering of human health with environmental stewardship 
presents significant policy challenges (Whitmee et al., 2015).  

3.2 Diets of vulnerable groups 
The diets of some specific groups deserve particular attention because, as shown in Chapter 2, those 
groups have higher dietary needs and are more vulnerable to malnutrition in all its forms. However, 
there is a need for more disaggregated dietary data to better understand how and where dietary 
patterns of those vulnerable groups are fluctuating with the view to improve their FSN status.  

Young children 

Diets of young children are particularly important because, as shown in Chapter 2, the quality of 
nutrition in the first 1 000 days impacts adult health, body composition and subsequent productivity 
(Black et al., 2013b).  

Exclusive breastfeeding is the optimal form of infant feeding up to the age of six months. Yet globally, 
less than 40 percent of infants are exclusively breastfed for six months (Victora et al., 2016). Instead, 
many mothers practise mixed feeding (i.e. the provision of foods and liquids together with breast-milk) 
when their infants are in their first six months of life. This is often a result of caregivers’ perceptions 
regarding the supply and quantity of breast-milk, as well as of cultural norms that encourage the early 
introduction of foods (Allen et al., 1986; Balogun et al., 2015). Mixed feeding is associated with 
increased morbidity and mortality of infants, and approximately 11 percent of infant deaths can be 
attributed to suboptimal breastfeeding practices (Black et al., 2013b). 

Interventions by private companies to influence policies for infant and young child feeding (IYCF) can 
represent a direct conflict of interest that sometimes also contravenes established laws. The global 
strategy for IYCF calls on commercial enterprises: (i) to meet the quality and safety standards set by 
CODEX Alimentarius and CODEX Code of Hygiene Practice for Foods for Infants and Children; and 
(ii) to ensure that conduct at every level conforms to the International Code of Marketing of Breast-
milk Substitutes. Nevertheless, the underlying decision-making process may give the infant food 
industry undue influence (Richter, 2005) (Box 9). The 1981 International Code of Marketing of Breast-
milk Substitutes and subsequent World Health Assembly (WHA) resolutions remain underenforced, 
despite the wide recognition that exclusive breastfeeding for the six first months – and continued 
breastfeeding, combined with safe and adequate complementary foods, up to the age of two years old 
or beyond – is the optimal way of feeding infants, and reduces the risk of obesity and NCDs later in 
life (De Schutter, 2011). 
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For infants and young children aged 6–23 months, WHO recommends that breast-milk consumption 
should continue, complemented by the consumption of foods that are sufficiently energy- and nutrient 
dense and diverse to promote optimal growth (WHO, 2002). This is because, after six months, breast-
milk is still protective against common communicable diseases, such as diarrhoea, but is insufficient 
to meet a child’s energy and nutrient needs (UNICEF, 2016b). In many LICs, the diets of young 
children are dominated by cereal-based porridges that lack the necessary micro- and macronutrients 
to support a child’s growth (Dewey, 2013). ASF and fortified plant-based alternatives are often 
recommended as complementary foods for children because they are rich in nutrients, including iron 
and zinc, which are absent from breast-milk (Dewey, 2013). Nutrient density is particularly important 
for children, given the small size of their stomachs (UNICEF, 2016b). It is extremely difficult for 
children to meet their nutritional needs if their families do not have sufficient income to purchase, and 
also the time and skills, to prepare a diverse and safe diet. 

 

Box 9 International Code of Marketing of Breast-milk Substitutes 
In 1979, WHO and UNICEF hosted an international meeting that called for the development of an 
international code of marketing, as well as action on other fronts to improve infant and early child-
feeding practices.  

The WHO and UNICEF International Code of Marketing of Breast-milk Substitutes was adopted in 1981 
by a WHA Resolution.32 The international code bans all promotion of bottle-feeding and sets out 
requirements for labelling and information on infant feeding. Any activity that undermines breastfeeding 
also violates the aim and spirit of the Code. The Code and its subsequent WHA Resolutions33 are 
intended as a minimum requirement in all countries. Baby food companies may not: 

 promote their products in hospitals, shops or to the public; 
 give free samples to mothers or free or subsidized supplies to hospitals or maternity wards; 
 give gifts to health workers or mothers; 
 promote their products to health workers – and any information provided by companies must 

contain only scientific and factual matters; 
 promote foods or drinks for babies; or  
 give misleading information. 

 

Box 10 Complementary feeding indicators 
Minimum dietary diversity (MDD): Proportion of children 6–23 months of age who receive foods from 
four or more food groups.34 Dietary diversity is a proxy for the adequate micronutrient density of foods. 
Dietary data from children 6–23 months of age in ten developing country sites have shown that 
consumption of foods from at least four food groups on the previous day would mean that, in most 
populations, the child had a high likelihood of consuming at least one ASF and at least one fruit or 
vegetable, in addition to a staple food. 

Minimum acceptable diet (MAD): Proportion of children 6–23 months of age who receive a minimum 
acceptable diet (apart from breast milk). Because appropriate feeding of children 6–23 months is multi-
dimensional, it is important to have a composite indicator that tracks the extent to which multiple 
dimensions of adequate child feeding are being met. The MAD indicator combines standards of dietary 
diversity and feeding frequency with breastfeeding status. The indicator thus provides a useful way to 
track progress of simultaneously improving the key quality and quantity dimensions of children’s diets. 

Source: WHO (2010c). 

                                                      
32  (WHA34.22) in 1981: http://www.who.int/nutrition/topics/WHA34.22_iycn_en.pdf See also: 

https://www.unicef.org/nutrition/files/nutrition_code_english.pdf  
33  http://ibfan.org/art/WHA_resolutions-from-code-essentials.pdf  
34  The food groups are: 1. grains, roots and tubers; 2. legumes and nuts; 3. dairy products (milk, yoghurt, cheese);  

4. flesh foods (meat, fish, poultry and liver/organ meats); 5. Eggs; 6. vitamin-A rich fruits and vegetables;  
7. other fruits and vegetables. 

 

http://www.babymilkaction.org/regs/res3422.html
http://www.who.int/nutrition/topics/WHA34.22_iycn_en.pdf
https://www.unicef.org/nutrition/files/nutrition_code_english.pdf
http://ibfan.org/art/WHA_resolutions-from-code-essentials.pdf
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Two indicators (see Box 10) are recommended by WHO for assessing the diet quality of infants and 
young children: the percentage of 6–23-month-olds who attain a minimum dietary diversity (MDD) and 
the percentage who attain a minimum acceptable diet (MAD) (WHO, 2010c). For LMICs where data 
are available, only 28 percent of infants achieve MDD, and only 15 percent consume a MAD (IFPRI, 
2014). However, the variation across countries is wide for both indicators – between 5 and 90 percent 
and between 3 and 72 percent, respectively. Dietary counselling to mothers may be effective in 
reducing the consumption of energy-dense foods among infants, and is helpful in improving early 
dietary habits (Vitolo et al., 2012). 

Adolescent girls 

The nutritional status of adolescent girls is at risk due to rapid growth and the loss of nutrients through 
the onset of menstruation. Adolescent girls have increased nutrient needs, and require balanced diets 
with adequate amounts of iron, folate, calcium and zinc (Salam and Bhutta, 2015). However, there is 
often low energy intake and insufficient micronutrient intake in this age group (Ochola and Masibo, 
2014).  

Adolescents’ diets across different regions are often characterized by limited dietary diversity, and are 
predominantly cereal-based, with limited intake of fruits and vegetables (Ochola and Masibo, 2014; 
Elliot et al., 2015). In many urban areas, they are also characterized by increased consumption of 
high-energy snacks and beverages (Ochola and Masibo, 2014). Elliot et al. (2015) undertook a 
systematic literature review to assess the quality of diets of adolescent girls, aged 10 ̅–20 years, in a 
wide range of LMICs. The study evaluated the adequacy of macro- and micronutrient intakes with 
regard to FAO and WHO estimated average requirements. They found that “prevalence of 
inadequacy tends to be above 50 percent for iron, zinc, calcium, vitamin D, folate, thiamine and 
riboflavin”– micronutrients that are all vital for the good health of girls and young women, and for 
pregnancy outcomes for young mothers and babies. 

A number of social and cultural factors influence the diets of adolescent girls, from issues related to 
body image in some countries, to early marriages and social standing in others. Adolescence is a time 
when independent food habits are formed (Salam and Bhutta, 2015), and unhealthy diets can send 
young girls onto a trajectory that may adversely impact their lives into adulthood. 

Women 

Women have increased dietary needs due to menstruation, pregnancy and lactation. However, 
maternal malnutrition is not closely or systematically tracked, despite its consequences on women 
and their children (Black et al., 2013b), and few countries collect internationally comparable data on 
the quality of women’s diets.  

As seen for adolescents and young children, women of reproductive age often do not consume 
adequate quantities of micronutrients (Arimond et al., 2010) (such as vitamin A and iron), even when 
their diets meet individual energy (kilocalorie) needs. For instance, demographic and health survey 
data for six sub-Saharan countries show that most women report that they consume starchy staples, 
but less than 50 percent report having consumed legumes and nuts, vitamin A-rich fruits and 
vegetables, dairy or eggs the day before being questioned (Kothari et al., 2014).  

This is probably exacerbated by social factors, whereby the allocation of food within households might 
limit women’s access to the foods of higher nutritional quality. Food allocation patterns are often 
disparate, and women’s (and their children’s) intake – and particularly their intake of ASF – is, in some 
settings, often based on their economic contribution and social valuation (Gittelsohn and Vastine, 
2003). Men often have superior access to fats, protein and micronutrient-rich foods than women, while 
both sexes have equal access to staple foods (Messer, 1997). The social standing of women impacts 
nutritional outcomes and leads to micronutrient deficiencies, overweight and obesity in women, 
especially in view of the demands and constraints placed upon them by their domestic and work 
responsibilities. It can also have intergenerational consequences. 

Indigenous peoples, the rural poor and rural migrants 

In many parts of the world, the rural poor and rural migrants are still often susceptible to deep issues 
of undernutrition. They are also increasingly affected by overweight and obesity. For many rural 
populations and indigenous peoples, the revitalization and in situ protection of local traditional foods 
and their associated knowledge systems is essential to fight their malnutrition, preserve their local 
food systems and limit de-investment in rural areas.  
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Migration from rural areas to cities has led to substantial changes in diet, followed by large increases 
in diet-related chronic diseases. Similarly, migration within countries is believed to affect the diets of 
migrants and those of their communities of origin and destination: migrants to urban areas tend to 
adopt urban dietary patterns (Popkin, 1993). 

3.3 Territorial influence of diets 
While national food supply trends do not bode well for diets, there are some examples of territorial, 
regional and local food systems that are culturally based and have been important in influencing diets 
and reflecting and sustaining ways of life. Studies of the nutrient content of biodiverse foods, and of 
traditional food systems and associated knowledge systems of indigenous peoples, have generated 
new insights about indigenous peoples and their landscapes, diets and nutrition status over 
generations. This dietary landscape has changed dramatically in the past century.  

There are other dietary patterns in the modern era whose nutrition and health impacts have been 
documented, such as the Nordic diet (Poulsen et al., 2015) and the Japanese diet (Willcox et al., 
2009). The Mediterranean diet – one of the most widely studied diets – has not only elements of what 
is considered a healthy diet, but also lifestyle and socio-cultural elements that could be considered 
sustainable (Box 11).  

 

Box 11 The Mediterranean diet: a model of a sustainable diet 
Research has consistently shown that certain dietary patterns, such as the Mediterranean diet (MD), 
play a key role in chronic disease prevention. Ever since Keys (1995) initiated his studies on the MD, 
most of the research done focused on cardiovascular disease (CVD) risk factors, and particularly on 
coronary heart disease (Nestlé, 1995). At the end of the last century large observational cohorts were 
conducted to increase the evidence of other diseases’ occurrence. Prospective epidemiological studies 
and some clinical or community trials, such as the PREDIMED study (Prevención con dieta 
Mediterránea: Prevention with Mediterranean diet), have exponentially increased the level and quality 
of the evidence around the MD in recent decades (Serra-Majem et al., 2006; Sofi et al., 2010). 

The PREDIMED study is a multi-centre trial conducted in Spain (Instituto de Salud Carlos III) and 
financed by the Spanish Government. It evaluates a sample of 7 457 individuals at high cardiovascular 
risk, randomized into three groups: two MD groups supplemented with either extra virgin olive oil 
(EVOO) or tree nuts (almonds, hazelnuts, walnuts), and a third group with a low-fat diet following the 
American Heart Association (AHA) guidelines. This study showed a 30 percent relative risk reduction in 
CVD incidence among high-risk people, initially free of CVD, in both MD groups (Estruch et al., 2013). 
The PREDIMED study showed, in the MD-EVOO group, reduced risks of incidence of many CVD and 
other diet-related diseases: arrhythmias being reduced by 38 percent; peripheral artery disease by 70 
percent; diabetes by 40 percent; invasive breast cancer in women by 62 percent; and abdominal 
obesity or abdominal fat being decreased by 10 percent.  

As a plant-centred dietary pattern that admits moderate to low amounts of ASF, the MD seems to be a 
model of a sustainable diet that could address both health and environmental concerns (Sáez-
Almendros et al., 2013; HLPE, 2016). In addition, the MD should be understood not only as a set of 
foods but also as a cultural model that involves the way foods are selected, produced, processed and 
distributed. The MD is a cultural, historical, social, territorial and environmental heritage that has been 
transmitted from generation to generation for centuries, and is intimately linked to the lifestyles of the 
Mediterranean peoples throughout their history. Since 16 November 2010, the MD has been inscribed 
into UNESCO’s Representative List of Intangible Cultural Heritage of Humanity (Dernini and 
Burlingame, 2011).  

The PREDIMED trial provided a sound evidence base to influence FBDGs worldwide: in developed 
countries, the low-fat option has been definitively replaced, and the focus has shifted to the quality 
rather than the quantity of dietary fats (Martínez-González et al., 2015; Salas-Salvadó et al., 2014). 

Sources: Dernini and Burlingame (2011); Estruch et al. (2013); Nestlé (1995); Martínez-González et al. 
(2015); Sáez-Almendros et al. (2013); Salas-Salvadó (2014); Serra-Majem (2006); Sofi et al. (2010);  
HLPE (2016). 
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Globally Important Agriculture Heritage Systems (GIAHS) are defined by FAO as “remarkable land 
use systems and landscapes which are rich in globally significant biological diversity evolving from the 
co-adaptation of a community with its environment and its needs and aspirations for sustainable 
development” (FAO, 2002). They have developed over millennia in every part of the world. They 
reflect the indigenous knowledge systems and cultures of food producers and their place-based 
relationship with nature. These traditional agriculture and food systems succeeded and endured 
because of a fundamental understanding of the ecosystem and a sustainable management of natural 
resources.  

Despite these important benefits, GIAHS are threatened by loss of natural resources, modernization, 
urbanization and globalization. Since 2002, FAO has been working to conserve GIAHS through an 
initiative that aims to identify existing systems and promote awareness of these systems and their 
importance among international organizations, governments and the public. The initiative also aims to 
support policies and incentives that benefit GIAHS and increase farmer incomes by paying farmers for 
ecosystem services, ecolabelling and ecotourism (Koohafkan and Cruz, 2011). 
 
The GIAHS Partnership Initiative was developed by FAO and presented at the World Summit on 
Sustainable Development in Johannesburg, South Africa, in 2002.This UN Partnership Initiative, with 
FAO, UNESCO and UNEP as the most active agencies, aims to identify, support and safeguard these 
food systems, recognizing their importance for livelihoods, biodiversity, landscapes, knowledge 
systems and cultures around the world (FAO, 2016c).  

3.4 The role of income on diets 
Income plays an essential role in reducing malnutrition (Smith and Haddad, 2015). Rising incomes 
may facilitate access to more diverse and nutrient-rich foods and at the same time to more energy-
dense, nutrient-poor foods (Mayén et al., 2014). Figure 11 illustrates this positive correlation existing 
between national income and consumption of both “healthy” and “unhealthy” food items. For example, 
as national income increases, the consumption of fruits, seafood and milk tends to increase, as does 
the share of polyunsaturated fats in the diet. Vegetable consumption declines, accompanied by 
decreases in fibre intake. Consumption of red meat and processed meat, as well as consumption of 
SSBs and sodium also increase. The consumption of trans fats stays constant because this 
component is slowly being removed from processed foods and the food supply overall.  

Evidence from mainly HICs indicates that healthier diets tend to be more expensive; however, in a 
meta-analysis, the price difference for different foods was mixed, with healthier diets costing about 
USD 1.50 more per day (Drewnowski and Specter, 2004; Drewnowski, 2004; Rao et al., 2013). 
Studies have shown that diets of lesser nutritional quality cost less per calorie than healthy diets, and 
that these diets are usually consumed by groups of lower socio-economic status. While some nutrient-
dense foods are available at low cost, they are not always culturally acceptable to consumers, and 
most low-income consumer budgets are insufficient to meet nutritional needs (Darmon and 
Drewnowski, 2015). 

Imamura et al. (2015), in their aforementioned study on 187 countries, also found that not only are 
higher national incomes associated with higher consumption of “healthy” food items but also with a 
substantially increased consumption of “unhealthy” food items, indicating that the links between socio-
economic status and diet quality are far more complex than commonly assumed. They finally argue 
that this complex correlation between income and diet quality might be minimized or hidden in studies 
that examine only overall dietary patterns that aggregate both “healthy” and “unhealthy” food items. 

Increases in food prices affect the poor particularly harshly because they spend a higher proportion of 
their budget on food, with poor households in developing countries spending 50–80 percent of their 
income on food (FAO, 2011a). Poor people in LMICs often have highly cereal-based diets with 
inadequate provision of ASF, fruits and vegetables. With income growth, shifts in diets from these 
traditional staples, coarse grains, roots and tubers to diets that are more diverse and include 
vegetables, fruits and ASF often occur (UNEP, 2016; Alexandratos and Bruinsma 2012; Kearney, 
2010). However, income growth is also concomitantly associated with increased consumption of 
processed and packaged foods (GloPan, 2016a). 
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Figure 11  Consumption of foods and other diet components by national income  
group, 2013 

 

Source: GloPan (2016a). 

A prospective cohort study that used an epidemiological survey of 153 996 adults, aged 35 to 70 
years, from 628 urban and rural communities in three HICs, seven upper-middle-income countries, 
three lower-middle-income countries, and four LICs found that in wealthier countries, red meats and 
fried foods are more commonly consumed, whereas in the poorer countries, fruits and vegetables 
were generally not affordable (Teo et al., 2013). Miller et al. (2016) evaluated fruit and vegetable 
consumption between 2003 and 2013 in 18 countries ranging from high- to low-income. They found 
that consumption of fruits and vegetables, although positively correlated to national and household 
income, remains low worldwide and is associated with low affordability of fruit and vegetables, in 
particular for poor households in LMICs or in rural areas.  

However, the results of a national representative sample of the Brazilian population exemplify how 
people in LMICs still have real possibilities of preserving their health-protective eating habits. The 
study showed that natural or minimally processed foods and culinary preparations made with these 
foods still made up almost two-thirds of the total dietary energy intake in Brazil. Rice and beans alone 
made up almost a quarter of total dietary energy, followed by beef or pork (red meats), chicken, milk, 
roots and tubers (mostly cassava and potatoes), fruits, fish, vegetables and eggs (Brazil, 2014). 

3.5 Conclusion 
Changes in diets have both positive and negative nutrition, health, environmental and socio-economic 
consequences. There are many influencing factors that are driving these changes including 
urbanization and incomes. Studies of food systems adapted to their local context and of the 
associated traditional knowledge built up over millennia can provide new insights and pathways 
towards more sustainable diets and food systems. The next chapter delves into the macro drivers of 
food system changes that are influencing diets and nutrition outcomes. 
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4 DRIVERS OF FOOD SYSTEM CHANGES 
There are many drivers that impact the functionality of food systems and their ability to deliver healthy 
and sustainable diets. This chapter identifies five main categories of drivers of food systems that 
influence diets and nutrition outcomes.  

4.1 Biophysical and environmental drivers 
As shown in previous HLPE reports, food production is heavily dependent on natural resources and 
ecosystem services. Climate change and variability, as well as more severe and frequent natural 
disasters such as floods and droughts, will impact health, productivity and resilience of ecosystems, 
communities and households, particularly of the most vulnerable. Food systems need to adapt to 
climate change and can make a significant contribution to its mitigation.  

4.1.1 Natural resources and ecosystem services 
Food systems, and the influence they exert on diets and nutrition, are dependent on natural resources 
and ecosystems (Pinstrup-Andersen, 2013). Food systems depend on ecosystem services that 
provide benefits not only for the overall nutrient recycling system but also for human health (MA, 
2005; CBD, 2016). Food has always been identified as an ecosystem service; more recently, the 
concepts of nutrients in food and whole diets have also been identified as ecosystem services (FAO, 
2013b). Agriculture, which serves as the bedrock of food systems, can only be sustainable if natural 
resources, including water, land and soil, are well managed (HLPE, 2015, 2016). If soil lacks key 
nutrients, crop yields and livestock production will decrease (UNEP, 2016), which will affect diet 
quality and human health. Heavy metals in soil from synthetic fertilizers can also negatively impact 
human health.  

Biodiversity, or the number of plant and animal species, as well as intra-species variety, is also critical 
for food security, diets and nutrition. Biodiversity is protective of crop loss from weather impacts or 
disease, which is especially important in the face of climate change. Different species and varieties, 
especially indigenous and local varieties, also offer dietary diversity and different nutrient profiles and 
must be protected to maintain these benefits (Swiderska et al., 2011). Richness in biodiversity in a 
given agro-ecological area can result both in improved nutrient intakes and in improved environmental 
health (FAO, 2009; HLPE, 2017). 

Agriculture and food systems are becoming increasingly homogeneous and dependent on a small 
number of “global” crops, including major carbohydrate-based cereals and oil crops (Khoury et  
al., 2014). Agricultural practices are increasingly moving towards intensified monocultures, which may 
improve short-term grain yields but limit the biological diversity necessary for high-quality diets 
(Graham et al., 2007; Negin et al., 2009; Khoury et al., 2014).  

There is still debate on which production systems (large- versus small-scale, local versus global, 
monocropping versus mixed or organic versus inorganic) are the most advantageous for maximizing 
food availability and meeting nutritional needs while preserving the environment. Nutrition-sensitive or 
-driven agriculture “seeks to ensure the production of a diversified range of affordable, nutritious, 
culturally appropriate and safe foods in adequate quantity and quality to meet the dietary 
requirements of populations in a sustainable manner”. This objective supposes an integrated 
approach covering all stages of the food system: from production, post-harvest handling, processing 
and retailing to consumption (FAO, 2016d). 

According to IPES-Food (2016), there are many types of agriculture production systems on a 
continuum between subsistence farming and specialized industrial agriculture. On one side, in 
industrial agricultural systems, producers specialize either in the production of uniform species and 
varieties of monoculture crops or in intensive livestock farming. These systems tend to maximize 
yields and labour productivity through economies of scale, mechanization and external inputs such as 
synthetic fertilizers, pesticides and antibiotics. They can result in long supply chains. While these 
systems can increase yields, in the short term, they can also increase environmental damage  
(Foley et al., 2011; Garnett et al., 2013; Pingali, 2012; Tilman et al., 2002, 2011).  

While industrialized systems have created efficiencies, negative health consequences could stem 
from their dependency on chemical inputs such as fertilizers, pesticides and antibiotics to ensure high 
yields and prevent disease (UNEP, 2013; Gore et al., 2015). Synthetic pesticides and herbicides can 
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provoke endocrine disruptions. In some countries, intensive livestock production systems often use 
antibiotics not only to treat infections but also to promote growth, which can increase antimicrobial 
resistance in organisms that infect humans and cause infections that are more difficult to treat 
(Ranganathan et al., 2016). Antimicrobial resistance, associated with an overuse of antibiotics in 
agriculture, is likely to become one of the main global public health challenges in the coming decades 
(HLPE, 2016). To minimize exposure to or ingestion of these synthetic inputs downstream from 
agriculture, new methods of food production that optimize and reduce the use of such synthetic 
inputs, such as precision agriculture, must be developed and scaled-up.  

Industrialized agricultural systems can also disrupt indigenous peoples’ ways of life and the 
livelihoods of smallholders, who cannot compete with such models of food production based on 
economies of scale. 

On the other side, subsistence farming is still practised by millions of smallholders throughout the 
world and may have a lower impact on the environment but can face many challenges such as low 
productivity and limited connection to markets (HLPE, 2013, 2016; IPES-Food, 2016). 

IPES-Food (2016) promotes, as a new paradigm, the shift from those systems towards more 
diversified agro-ecological farming systems, which involve diversification and integration, at different 
spatial and temporal scales, of a wider range of plant and animal species and varieties for multiple 
purposes. These systems should be better adapted to local conditions, more labour and knowledge 
intensive, less dependent on external inputs and more on nutrient recycling. They could lead to less 
homogenous food products distributed through shorter supply chains (IPES-Food, 2016).  

There are disagreements within the agriculture scientific community on how these different systems 
can be more nutrition-sensitive. Herrero et al. (2017) consider that mixed-landscape systems or 
diversified agro-ecological smallholder farming systems produce more than half the nutrients in the 
global food supply. They produce an array of species and varieties, including: protein-rich pulses; 
traditional leafy greens; underutilized and often neglected crops such as quinoa, fonio, sorghum and 
millet; and integrated livestock and aquaculture systems (Herrero et al., 2017; CBD, 2016).  

ASF are a key component of people’s diets, providing protein, omega-3 fatty acids and micronutrients. 
However, livestock production systems, especially when on an industrialized scale, can be damaging 
to human health and the environment (HLPE, 2016). These impacts arise directly from the animals 
(e.g. wastes), the overuse of antibiotics, and indirectly from deforestation and land use for the 
production of animal feed (e.g. clearing habitat for feed or pasture) (IPCC, 2014; HLPE, 2016, 2017). 
In many agricultural contexts, however, animals are positively valued as investments, assets and 
sources of fertilizer and draught power (Steinfeld et al., 2006; HLPE, 2016). 

Harvesting wild foods from the environment, especially from natural forests, is an important 
component of diets, especially for indigenous peoples. These wild foods are threatened by 
deforestation and other ecosystem losses (HLPE, 2017). Wild plants can provide food security when 
crops fail, and add micronutrients to diets (Swiderska et al., 2011; HLPE, 2017). In addition, more 
than 2 000 species of insects are eaten by over 3 000 groups in 130 countries, and the majority of 
these are foraged (Gahukar, 2011). These insects provide key macro- and micronutrients including 
protein, calcium, iron, zinc and the B vitamin series. For some groups of people, insects provide a 
large proportion of their dietary protein including in the Democratic Republic of the Congo, where 
insects provide up to 64 percent of the dietary protein for some tribes (Raubenheimer and Rothman, 
2013). In Papua New Guinea, they can account for as much as 30 percent of the protein in some 
islanders’ diets (DeFoliart, 1999). They are even more important during hunger seasons when other 
foods are not available. In Zambia during the wet season, caterpillars can account for up to 40 
percent of the caloric intake (DeFoliart, 1999). However, cultural barriers limit insect consumption in 
Western countries. With globalization, “the Western attitude is important because acculturation toward 
Western lifestyles tends to cause a reduction in the use of insects, frequently in groups that are 
economically marginal, without affording the means by which the lost nutrition can be replaced” 
(DeFoliart, 1999). Additionally, if insect protein is replaced with meat, this is detrimental to the 
environment as livestock require more water and land and produce more GHG emissions than insects 
(FAO, 2013c). 

Aquatic ecosystems, fisheries and aquaculture, are also important for diets and nutrition (HLPE, 
2014b). Fish and seafood are important sources of macronutrients including protein and omega-3 
fatty acids as well as micronutrients. Fish and seafood account for 17 percent of animal protein 
consumption worldwide, but can be the main source of animal protein in many coastal or island 
countries (FAO, 2013d). Across the globe, fisheries and aquaculture provide at least 20 percent of 
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their animal protein intake for three billion people and at least 15 percent for an additional 1.3 billion 
people (FAO, 2016e). For the poor, fish and seafood provide the best source of high-quality protein. 
Fish provide omega-3 fatty acids in the form of bio-available DHA and EPA.35 These omega-3 fatty 
acids are especially important for maternal and child nutrition due to the significance of DHA for child 
development. Fish also provide micronutrients, including calcium, iron, zinc, iodine and vitamins A and 
D. This key component of diets for so many is threatened by the destruction of freshwater and marine 
ecosystems from climate change, pollution and overexploitation of the resource (UNEP, 2010; HLPE, 
2014b).  

Aquaculture has increased fish availability and contributed to meet a growing fish demand, easing the 
pressure on decreasing wild fish stocks (HLPE, 2014b). However, aquaculture relies heavily on inputs 
such as antibiotics, and currently uses 81 percent of the global supply of fish oil and 63 percent of 
fishmeal. This is especially true for higher-value, carnivorous species that are farmed, such as salmon 
(WRI, 2013). Furthermore, farmed fish can escape into open waters, and can endanger wild species 
through adverse ecological and genetic damage (Debruyn et al., 2006; Fisher et al., 2014). But 
advances using marine algae as a source of omega-3 fatty acids may be able to replace fish oil and 
meal. Also, other species such as carp, catfish and tilapia can be raised on plant-based feed (Msangi 
and Batka, 2015).  

Interestingly, Clark and Tilman (2017) show that not only changes in production methods but also 
changes in consumption behaviour can have an important impact on the environment. In particular, 
they consider that “dietary shifts towards low-impact foods and increases in agricultural input use 
efficiency” would provide greater environmental benefits than mere changes between production 
systems from conventional to alternative systems (such as organic agriculture or grass-fed beef).  

4.1.2 Climate change 
The world is experiencing climate change and variability, shifting seasons and increased severity and 
frequency of natural disasters such as floods and droughts (Hansen, 2007). These changes are likely 
to have the greatest impact on the agricultural output of low-resource regions, reducing soil fertility, 
crop yields and forest and animal productivity (HLPE, 2012a, 2016, 2017). This may in turn result in 
lower incomes, reduced climate resiliency and, subsequently, decreased access to an adequate 
supply of nutrient-dense foods, thereby impairing the nutritional status of many low-income 
communities (Mason and Shrimpton, 2010). Coping mechanisms that increase resilience in the face 
of climate change will prove to be a grand challenge for many farmers, pastoralists, forest-dependent 
people and fisherfolk around the world (HLPE, 2012a, 2013, 2014b, 2016, 2017).  

Climate change can exacerbate undernutrition through impacts on household food security, on child 
feeding and care practices, and on environmental health and access to health services (Met 
Office/WFP, 2012). Climate change influences what food is available and at what price, impacting 
overall calorie consumption as well as the consumption of vegetables, fruits and ASF. The expected 
increased mortality from climate change-mediated dietary changes is detailed in Box 12. 

 “Hunger seasons” are most severe when there is also unpredictable rainfall or extreme weather 
events (Devereux et al., 2015). With climate change, seasonal droughts and monsoons will become 
less predictable and more severe, which will significantly impact nutritional status and infectious 
disease outcomes (Stanke et al., 2013; Patz et al., 2003). Even when predictions are accurate, 
climate still drives seasonal patterns of food insecurity to generate a complex series of interacting 
effects (Devereux et al., 2013). Seasonal food insecurity can lead to low dietary diversity and 
concomitant micronutrient (such as iron) deficiencies (Savy et al., 2006).  

Increased concentrations of atmospheric carbon dioxide cause increased photosynthesis rates and 
increased growth. Some have argued that this will offset the reduced yields from the other effects of 
climate change (Müller and Robertson, 2014). The nutritional content in some foods may increase, 
because of carbon dioxide fertilization, but will decline in others (Smith and Haddad, 2015). Increased 
carbon dioxide has been shown to reduce nutritional content (in protein, as well as in iron, zinc and 
other micronutrients), mainly in C3 grains (e.g. wheat, barley and oats) and legumes (Myers et  
al., 2014).  

 

                                                      
35  Respectively, docosahexaenoic acid and eicosapentaenoic acid. 
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Box 12 Global and regional health effects of future food production under climate 
change 

A recent study examining the effects of climate change on agriculture and their implications for dietary 
and weight-related risk factors, and associated excess mortality, was conducted in 2010 for 155 
regions. The study linked the International Model for Policy Analysis of Agricultural Commodities and 
Trade (IMPACT) developed at IFPRI36 to a comparative risk assessment of the impacts of changes in 
diets (fruit and vegetable and red meat consumption) and body weight on death due to coronary heart 
disease (CHD), stroke, cancer and all other causes combined. The model indicated that, by 2050, 
climate change would lead to a 3.2 percent per person reduction in global food availability, a 4 percent 
reduction in fruits and vegetables and a 0.7 percent reduction in red meat consumption. The changes 
would be associated with 529 000 climate-related deaths worldwide, which represents a 28 percent 
reduction in the number of deaths that could be avoided due to changes in dietary and weight-related 
risk factors from 2010 to 2050. Twice as many climate-related deaths were associated with reductions 
in fruit and vegetable intakes compared with those related to the prevalence of underweight. 
 
Source: Springmann et al. (2016). 

 
Climate change heightens stress for livestock (HLPE, 2016). Increasing temperatures cause direct 
stress, while changes in precipitation make it difficult to find water, which leads to dehydration. There 
may also be reduced feed availability, particularly in grass-fed systems. Minor pressures can cause 
animals to produce less milk or to grow more slowly, producing less meat. This reduces the calories 
and nutrition available for human consumption. Climate change could cause a 10 to 25 percent 
decrease in the production of milk (IPCC, 2014), which is an important source of nutrition for children 
(Marquis et al., 1997). Increasing stress can also lead to the loss of animals, leading to greater 
decreases in food and incomes. Past droughts have resulted in as high as 20 to 60 percent losses of 
cattle populations in sub-Saharan Africa (FAO, 2016e). In Somaliland, Somalia, many people are 
dependent on livestock and recent drought has already caused ten million goats, sheep, and camels 
to die (Mohamed, 2017) and future droughts could be similar or worse. 

Climate change also impacts fisheries through changes in ocean temperatures (along with their 
salinity, oxygen and acidification levels) and freshwater temperatures (along with their water levels) 
(Cheung et al., 2010). The degradation of ocean habitat negatively impacts fisheries, reducing the 
availability of this nutritious food source (FAO, 2013d). 

4.2 Innovation, technology and infrastructure drivers 
Innovation has been a major engine for food system transformation in the past decades, and will be 
critical to address the needs of a rapidly growing population in a context of climate change and natural 
resource scarcity. Building more sustainable food systems to enhance FSN will require not only new 
research and new technologies, but also better access to and use of existing technologies, and 
developing context-specific solutions that are adapted to local ecosystems and to local socio-
economic and socio-cultural conditions. The limitations and potential risks of innovation and 
technologies to FSN, human health, cultures, livelihoods and the environment must also be 
considered. 

4.2.1 Innovation and technology 
Innovation is a major driver of food systems and access to new technology has had large impacts on 
diets and nutrition (Pingali, 2012; Hueston and McLeod, 2012). The Industrial Revolution modernized 
agricultural production through mechanization and new breeding methods. Technologies such as food 
processing and preservation changed the way food could be stored and distributed, with many 
positive outcomes. Technological applications can also be used to grow more nutritious foods, often 
in ways that are more sustainable (Floros et al., 2010).  

New technologies are being used to very positive effect to ensure that nutrition does not “exit” the 
food supply chain (Fanzo and Downs, 2017). High-tech solutions are being developed regarding 
plant-based proteins, which are marketed as meat alternatives or imitation meat. While imitation meat, 
such as vegetable-based burgers (“veggie burgers”) is not new: there have been large improvements 

                                                      
36  https://www.ifpri.org/program/impact-model  

https://www.ifpri.org/program/impact-model


71 

in taste, texture and smell, although some of these products, such as laboratory-grown meat, remain 
prohibitively expensive (Heffernan, 2017). There have also been technological advances in 
nanotechnology, 3-D printing and robotics that will impact food systems. 

The need to produce increased quantities of healthier food will require innovative and responsible 
efforts by the actors in the world’s food supply chains. While innovative technology has the potential 
to sustainably produce enough nutritious food to feed the planet, it also has the potential to damage 
human and environmental health. Public health should take a central role in determining which 
technologies should be deployed in pursuit of increased food production. Smaller-scale production 
models that use organic and agro-ecological production techniques are often based on innovation and 
knowledge – tapping into both scientific and traditional knowledge. The articulation of these two types 
of knowledge can generate both ecosystem services and natural and social capital for the 
communities that serve as stewards of these landscapes. 

One example of such a technology that has polarized the food security world is genetic modification 
(GM). Is GM necessary if there is enough existing genetic diversity within a genome to find genes for 
needed desired traits? If there is a need for transgenic modifications, what are the most appropriate 
modifications (e.g. resistance to drought, flood tolerance, saline tolerance, pest resistance, improved 
nutrient content or higher yield)?  

There is much uncertainty and a significant lack of consensus on the risks and benefits of GM with 
regard to its potential impacts on human health and on sustainability in its three dimensions 
(environmental, economic and social). At the centre of dispute is the idea that GM foods can increase 
crop yields and are thus necessary or at least part of the solution to feeding the world’s population 
and staving off hunger (Klümper and Qaim, 2014). Others argue that investing in conservation and 
use of agricultural biodiversity is a better approach (Jacobsen et al., 2013). However, beyond yields, 
central to the GM debate are issues such as knowledge, trust and personal values and these views 
are often regionally driven (Whitty et al., 2013; Frewer et al., 2013). Some argue that GM perpetuates 
“agrarian dispossession”, farmers losing the control over seeds and other inputs necessary for food 
production that are owned by companies (Kloppenburg, 2014). Labelling of GM food is also currently 
being debated in many countries.  

If GM is to be used, policy-makers, seed companies and plant breeders should take into consideration 
the context in which the crop is introduced, and should evaluate the best communication strategies to 
aid in fair and transparent implementation. Researchers and industry must convey both the potential 
benefits and the potential risks of GM themselves, with full disclosure of interests and thorough 
communication measures to the public (Glass and Fanzo, 2017). 

More generally, the challenge is to make the best possible use of innovation and technologies to meet 
the needs of a growing population while also preserving natural resources, biodiversity and 
ecosystem health. Not only the potential but also the associated risks of innovation and technologies 
must be assessed and taken into consideration.  

4.2.2 Infrastructure 
All food, besides what people grow for their own consumption, has to be transported, across short or 
long distances, from where it is grown to where it is processed, distributed, sold and, ultimately, 
consumed. With globalization and trade liberalization, food moves longer distances. The share of 
agricultural production traded internationally has increased considerably, from about one-ninth in the 
1960s to about one-sixth in the 2000s (Anderson, 2010). In the United States of America, food travels 
an average of 2 400 km (1 500 miles) before it is consumed (Pimentel et al., 2008).  

Food can be transported by animal, motor vehicle, rail, ship or air, but this requires infrastructure such 
as roads, railroads and shipping canals. These have all been improving since the industrial age 
(Hueston and McLeod, 2012) but quality and access to this infrastructure vary and are often limited 
for the rural poor. In South Sudan and Somalia, poor road infrastructure is a major barrier to food 
access (ACAPS, 2017). Transportation access affects food security and safety, as it is required for 
food to move long distances to areas of shortages to increase food security and stabilize food prices 
and for this to be done quickly, minimizing food-borne disease and food waste.  
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4.3 Political and economic drivers 
Leadership as well as inclusive governance mechanisms, from global to local levels, are crucial: to 
invest in sustainable food systems; to design and implement guidelines, policies and programmes that 
strengthen food systems, improve diets and enhance FSN; and to overcome power imbalances in 
current food systems. Accountability and sustained commitment require significant political will. 
Political and economic drivers of food systems and dietary changes also include: trade and 
globalization; specific food policies such as food-based dietary guidelines and subsidies, food prices 
and price volatility; policies on land tenure and use; water and fisheries policies (see HLPE, 2014b, 
2015); and geopolitical issues of conflicts and humanitarian crises. 

4.3.1 Leadership 
Appropriate leadership and governance mechanisms at different scales are crucial for the design, 
enforcement and implementation of FSN-related laws, regulations, policies and programmes (Morris 
et al., 2008). When there is weak governance, several bottlenecks for strengthening food systems 
and improving nutrition emerge (Bryce et al., 2008). Several studies have highlighted the role of 
leadership at national, regional and global levels in placing nutrition on the global development 
agenda and ensuring that it receives adequate investment (Shiffman, 2010; Shiffman and Smith, 
2007; Nisbett et al., 2015). Going one step further is accountability and sustained commitment (Nisbett 
et al., 2014). 

For those in leadership positions, many factors have to be weighed in the decisions being made about 
food systems, and not all of them may be visible to policy-makers. Beyond short-term responses to 
food prices, imports and trade may have longer-term consequences for nutrition, and too many 
decisions by governments as to how to structure their food systems and environments are swayed by 
the more prominent and powerful voices – coming from international development policy-makers, 
donors, agribusiness and food and beverage industries. Consumers, especially the poorest, are too 
often excluded from,or marginalized in the decision-making process. How to wrestle with these power 
struggles in food systems and what they mean for the health of consumers is still controversial. New 
decision-making and accountability mechanisms are needed to address these uneven power 
dynamics. 

4.3.2 Globalization and trade 
Globalization and trade have significant impacts on diets and nutrition (Montalbano et al., 2015; Friel 
et al., 2013). Every country in the world is impacted by globalization, although many people have not 
seen its benefits.  

Globalization stimulates the nutrition transition described in Chapter 3 by changing lifestyles and living 
standards, and the associated dietary demands (Hawkes and Popkin, 2015). Globalization also 
shapes the food environment, notably through the expansion of supermarkets and hypermarkets 
(Qaim, 2016). The distribution and retail models created by globalization tend to provide larger 
population centres with more choice and higher-quality food while marginalizing more remote areas. 
They have also tended to exclude small-scale producers from the supply chain, although the process 
is highly dynamic, and there is some evidence that over time this exclusion can be addressed, as the 
process extends out to smaller urban centres (Reardon and Hopkins, 2006). Nonetheless, even 
industrialized countries struggle to serve all regions equally through private retail systems, as for 
instance in Canada’s Northern and remote regions (De Schutter, 2012). 

Globalization, by enhancing the interconnectedness of places and people, fosters the convergence of 
consumer preferences towards the so-called “Western” lifestyles and diets (Brunelle et al., 2014). This 
dietary shift is associated with the increasing prevalence of overweight and obesity worldwide 
(Goryakin et al., 2015). This may in part be because the model of food distribution and retail 
(sometimes called the “supermarket revolution”) first extends to processed and semi-processed foods, 
only more slowly extending to include fresh produce.  

There are multiple pathways by which trade and nutrition are linked (Hawkes, 2015). First and 
foremost, trade can diversify sources of food supply. It also increases competition, favouring lower-
cost producers. Both these changes tend to reduce food prices for consumers. As exemplified for fish 
and seafood (HLPE, 2014b), international trade can put relatively richer consumers in different parts 
of the world in competition with relatively poorer consumers; the latter may find their local foods to be 
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suddenly in demand – or that their resources are in demand for export food products instead of 
traditional food products. This can lead to increased prices for specific foods, even if international 
trade is overall reducing the cost of living. 

Second, trade can enhance the diversity of national diets by increasing the availability of different 
types of foods, and extending the number of days a year that products are available (for example, the 
Southern and Northern hemispheres have complementary growing seasons). Trade influences the 
range of foods that is available and affordable within any given country, although sometimes at the 
expense of local producers and traditional – often more nutritious – foods (for example, cheap rice 
has displaced traditional grains in many parts of urban West Africa) (Huang, 2010; Asche et al., 
2015). Trade may increase the choices available to households, supporting shifting preferences 
associated with women’s increasing role in productive labour outside the household (Kennedy and 
Reardon, 1994). By contrast, when products such as soft drinks and highly processed snacks become 
cheaper, the consequences are harmful (Hawkes, 2006; Stuckler et al., 2012; Schram et al., 2015).  

Third, increased trade has been associated with rising incomes, although also with rising levels of 
inequality (Stiglitz and Charlton, 2005). Rising incomes are important for food security; however 
income disparities can pose a problem if they skew the distribution system to cater to the demands of 
higher-income consumers at the expense of the availability of more affordable food. Any economic 
change, such as increased trade openness, creates winners and losers; experience suggests that 
governments need to be attentive to the food security outcomes for poorer consumers (and resource-
scarce producers) if they choose a policy of market opening and integration into global trade. The 
market on its own will not protect vulnerable groups if they do not have adequate purchasing power. 

4.3.3 Food, agriculture and nutrition policies 
FBDGs can act as policy levers to influence agricultural production and industry food formulation as 
well as the food distributed in public procurement programmes, such as school meal programmes and 
food assistance (Mozaffarian and Ludwig, 2015). In some countries (e.g. Brazil and Sweden), robust 
dietary guidelines have been created in support of public health along with sustainability goals (FAO, 
2017b). It should be noted, that only 83 countries have a FBDG and, of those, many are HICs 
(Gonzalez Fischer and Garnett, 2016) (Figure 12). 

Figure 12  Map showing (in dark) countries with a food based dietary guideline (FBDG) 

 
Source: Gonzalez Fischer and Garnett (2016). 
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Historically, the United States of America has formulated dietary guidelines that lead to increased 
carbohydrate intake, increased addition of refined sugars such as high fructose corn syrup, and 
reformulation of products from high- to low-fat. Some argue that those dietary guidelines were 
correlated with an increased incidence of obesity and diabetes; however there are probably several 
factors that contributed to these increases (Mozaffarian and Ludwig, 2015; DiNicolantonio, 2014). 
This example from the United States of America has called into question the evidence base of dietary 
guidelines, and it has been recommended that guidelines consider the “totality of evidence”, including 
all trials and epidemiological studies that examine foods and nutrients (Mann et al., 2016). 

Beyond FBDGs, many nutrition policies, including in LMICs, have been focused on multi-sectoral 
approaches that include not only the public health sector but also agriculture and food systems. While 
these policies are important in engaging the multiple sectors and potential political commitments that 
nutrition requires, there are issues in implementing these strategies including human resource 
capacity, nutrition monitoring, and governance and management of those policies (Lamstein et al., 
2016). 

The question of whether agriculture and food subsidies impact diets and nutrition outcomes remains 
uncertain. First, the evidence is not straightforward in establishing causality and “the nature of the 
experiments needed to provide definitive evidence supporting certain policy directions is likely to be 
complex and potentially unfeasible” (Faulkner et al., 2011). Furthermore, many agriculture subsidy 
programmes do not explicitly consider nutrition outcomes, as they are meant to have wider economic 
and political goals (Kennedy and Alderman, 1987). To better understand why answering this question 
remains difficult, two cases in the United States of America and Egypt are presented in Box 13. 

Subsidies and taxes on food have the potential to influence consumption considerably and improve 
health, particularly when they are large (Thow et al., 2010a). Currently, financial incentives favour the 
consumption of highly-processed, energy-rich, nutrient-poor foods since they are generally cheaper 
than less-energy-dense and often more nutrient-rich foods (Drewnowski and Specter, 2004). Taxing 
more nutrient-poor foods could create a financial incentive for consumers to avoid them. Studies on 
the effect of manipulating food prices show that consumers do respond as predicted, whether at 
individual or collective levels (Beydoun et al., 2008).  

 

Box 13 Impact of food subsidies on nutrition outcomes: the cases of the United States 
of America and Egypt 

The impact of food subsidies on nutrition in the United States of America (USA) is still in debate. While 
studies have indicated that overproduction of corn and soy, spurred on by the country’s agriculture 
subsidy policies, is one of the primary causes of the increased consumption and therefore, obesity 
among its population (Putnam et al., 2002; Silventoinen et al., 2004), others argue that current subsidy 
policies in the United States of America have a mild or negligible impact on dietary patterns and obesity 
(Alston et al., 2013; Franck et al., 2013). However, when examining subsidies impacts on dietary 
consumption, different effects need to be examined depending on the commodity. For example, 
Rickard et al. (2013), using a detailed multimarket model, found that, all other policies remaining 
constant, removing subsidies on grains and oil seeds in the USA would have minimal impact on caloric 
consumption whereas removing all the USA agricultural policies, including barriers against imports of 
sugar and dairy products, would increase caloric consumption in the USA. 

Energy-dense, nutrient-poor foods have become an inexpensive source of daily caloric needs 
throughout Egypt due to its food subsidy programme (Asfaw, 2007). Recent research indicates the 
programme has been a major contributor to increasing obesity rates, cardiovascular diseases and 
micronutrient deficiencies across all income groups (Powell and Chaloupka, 2009; Asfaw, 2006). Baladi 
bread (a traditional Egyptian staple), wheat flour, sugar and oil are estimated to encompass only 4 
percent of average food expenditures, though they comprise 31 percent of the total calorie availability 
in Egyptian households (Asfaw, 2006). The programme does not restrict subsidies for baladi or wheat 
flour based on income, but reduced prices for sugar and cooking oil are available only for ration holders 
– providing low-cost, nutrient-poor cooking materials only for low-income households (Asfaw, 2007). 
Empirical models suggest that altering the subsidy profiles will significantly reduce welfare for the 
majority of the Egyptian population across both low- and middle-income groups and that a cash 
transfer programme or other nutrition-sensitive interventions might be more effective (Ramadan and 
Thomas, 2011). 
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4.3.4 Food prices and volatility 
Changes in the relative prices of foods alter consumption behaviour (Griffith et al., 2015; Dubois et  
al., 2014; Wiggins et al., 2015). When the prices of non-staple foods increase, diet quality declines 
(Herforth and Ahmed, 2015). Sharper reductions in the prices of unhealthy foods than of healthy 
foods (Wiggins et al., 2015) are expected to increase the consumption of unhealthy foods.  

A study in ten LMICs across 23 communities following the global food crises found that one of the 
ways in which people were coping was to switch to cheaper foods, often moving towards more 
processed and packaged foods. Further, people sought to earn more cash, and thus experienced 
great changes in their working lives and started making food purchases in new locations as they 
moved around in connection with their work. Women were doing more paid work than in the past and, 
with less time available to feed the family, were resorting to more convenience foods, ready-made 
meals and quick-cooking staples (Scott-Villiers et al., 2016).  

Increased food prices tend to reduce the quantity and quality of food consumed among poor 
households that spend a large proportion of their incomes on food (Sanogo, 2009; Swan et al., 2010). 
Increased food prices lead to higher levels of stunting among children (Martin-Prevel et al., 2000) as 
well as impaired growth of infants and decreased maternal micronutrient status (Gitau et al., 2005). In 
Bangladesh, rice prices are associated positively with prevalence of undernutrition and negatively with 
household non-grain food expenditures (Campbell et al., 2010, Thorne-Lyman et al., 2010). 
Additionally, the impact of food prices on consumption varies according to national income: in general, 
in LICs the price of a fruit determines its consumption to a greater extent than it does in MICs and 
HICs (Miller et al., 2016). Price promotions – especially “buy one, get one free” deals – are often 
heavily biased towards less healthy options, and clearly stimulate increased energy intake (Powell et 
al., 2016). 

HLPE (2011a) analysed how price volatility interacts with price levels to impact livelihoods and food 
security. However, several countries escaped the negative impact of the 2007-2008 food prices peak 
on nutrition because of high economic growth during the same period, often linked to these countries’ 
dependence on primary commodity exports and the increased revenues they received while prices 
were higher. While it is difficult to obtain a global picture, evidence from different contexts shows that 
there are real negative impacts due to food inflation for people who live in or just above the poverty 
line (HLPE, 2011a). At the same time, these short-term effects must be set against the long-term 
benefits of higher returns to agriculture, which have important virtuous effects for the wider economy. 
This is in particular true for rural areas, where hunger and malnutrition are often concentrated: rural-
urban migration is often driven by desperation rather than pulled by better economic prospects in the 
city. For example, higher crop prices have been shown to be associated with higher wages for 
landless workers that will spend most if not all their income in the local economy (Wiggins and Keats, 
2014; Headey and Martin, 2016).  

The HLPE has shown in previous reports the importance to consider together a mix of different 
policies to address the short- and long-term effects of food prices on FSN: social protection 
programmes that protect consumption in the short term from unexpected price spikes; price 
stabilization measures that prevent extreme price volatility that could disrupt investments in long-term 
elements of FSN (HLPE, 2011a, 2012b). 

4.3.5 Land tenure 
As shown in previous HLPE reports (2011b, 2013, 2016, 2017), improving access to land, through 
appropriate and secured land ownership and use rights, is critically important for the empowerment, 
material well-being, diets and nutrition of indigenous peoples, smallholders and the rural poor. For 
instance, a study of two villages in northern India showed that the households that owned land, being 
more easily able to grow feed and breed cows, consumed around twice as much milk as those that 
did not. As an important source of proteins, calcium, vitamins A, D and B, milk is critical for health and 
nutrition. Landowners were also shown to be less dependent on food aid from the government 
(Pritchard et al., 2017). During the 2002 food crisis in Southern Africa, land and natural resource use 
rights in the Kafue Flats in Zambia were given to the more powerful and those with less access had 
lower incomes and decreased food security and food intake and this negatively impacted child growth 
(Merten and Haller, 2008). Access to other natural resources such as lakes and rivers for fishing and 
forests for hunting and foraging is also important for FSN (Merten and Haller, 2008; HLPE, 2014b, 
2017). 
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Land ownership and use rights also provide farmers with more stability and increased access to 
capital, credit and loans since they can use their land as collateral, allowing them to invest more in 
food production. Feder and Onchan (1987) found that land ownership was associated with increased 
access to capital and increased land improvements in two provinces in Thailand; however, they found 
that land ownership was less important in a third province that had greater access to informal credit. 
In indigenous communities in sub-Saharan Africa, Place and Hazell (1993) found that individual land 
ownership was not a factor in farmer decisions about investments but that the right to use the land, 
especially long term, was more important. It is unclear, however, if this increased access to capital 
and credit translates into improvements in diets and nutrition outcomes. 

It should be noted that men and women often do not enjoy the same land and tenure rights,37 and that 
land ownership is not always sufficient. In India, ownership of small or fragmented land parcels that 
cannot support household consumption is increasing, leading most farmers to be net food buyers and 
decreasing the benefit of owning land for FSN (Pritchard et al., 2017).  

4.3.6 Conflicts and humanitarian crises 
A growing number of countries are currently struggling with destabilized governments, social unrest, 
conflicts and humanitarian crises. Within the humanitarian community, there is an increasing 
acknowledgment of the impact of conflicts and protracted crises on FSN and, therefore, of the 
importance of integrating nutrition into any emergency response and longer-term strategies towards 
sustainable development.  

Harmer and Macrae (2004) consider that regions and countries in protracted crises are “environments 
in which a significant proportion of the population is acutely vulnerable to death, disease and 
disruption of livelihoods over a prolonged period of time”. According to CFS (2015), “protracted crises 
include situations of prolonged or recurrent crises” entailing in particular: “disruption of livelihoods and 
food systems; increasing rates in morbidity and mortality; and increased displacements". Most of the 
countries currently experiencing conflict are classified by FAO as "low-income, food-deficit” and have 
a high incidence of undernourishment and child stunting. Complex crises have both immediate and 
long-term consequences for nutritional status (Egal, 2006). 

The trigger for crisis may be natural, such as a prolonged drought, or human-made. It may be 
economic, such as a fluctuation in the price of a country’s major staple or cash crop. As well as being 
a consequence of conflict, food insecurity can also in itself lead to conflict (Brinkman and Hendrix, 
2011; OECD, 2009; Quinn et al., 2014), as is the case with rising food prices. Asia and Africa have 
become increasingly dependent on food imports. The 20 most populated countries in Africa are net 
grain importers (Hendrix, 2016). As discussed in Section 4.3.4 above, countries that are vulnerable to 
imported food price volatility may suffer social unrest and conflict when prices rise and governments 
are unable to intervene (Hendrix, 2016). According to the World Bank, over 30 countries experienced 
riots during the food price crisis of 2007–2008 (World Bank, 2014). 

There is growing concern regarding the number of children who are displaced due to conflicts. 
UNICEF (2016c) estimates that there are 50 million children who have been “uprooted.” In 2015, 
around 45 percent of all child refugees under United Nations High Commissioner for Refugees’ 
(UNHCR) protection came from the Syrian Arab Republic and Afghanistan. This instability puts these 
children at increased risk of malnutrition due to lack of access to healthy diets and social services. “All 
aspects of health care, nutrition, water and sanitation, and social protection are routinely disrupted or 
halted altogether as children and families move or spend extended periods in displacement. Each of 
these can have devastating effects on individual families as well as the larger communities in which 
they live” (UNICEF, 2016c).  

Food systems that are repeatedly put under stress by conflict tend to move from predictable food 
supply chains to unstable and volatile ones. Violent, armed conflict can lead to the destruction of 
crops, livestock, and land and water systems, as well as to disruptions in the infrastructure and human 
resources required for food production, processing, distribution and safe consumption (Pingali et al., 
2005). In South Sudan, almost 50 percent of harvests were destroyed in areas of violence (ACAPS, 
2017). During conflicts, food prices often increase and people’s livelihoods are also disrupted, leading 
to lower incomes, and they may not be able to physically access markets.  

                                                      
37  See, for example, the FAO Gender and Land Rights Database: http://www.fao.org/gender-landrights-database/en/  

http://www.fao.org/gender-landrights-database/en/
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Conflicts are often a cause of acute hunger or famine (de Waal, 2015). Currently, more than 1.4 
million children are at imminent risk of death from severe acute malnutrition (SAM), and over 40 
million people are in need of humanitarian assistance, due to famine in South Sudan and the risk of 
famine in Nigeria, Somalia and Yemen. In Nigeria, the violence from Boko Haram has forced millions 
people to flee and to live in camps with little food or clean water (Roberts, 2017), and 4.4 million 
children are in need of humanitarian assistance. In South Sudan, fighting between the government 
and opposition forces, as well as between communities, has led to the displacement of millions of 
people (ACAPS, 2016; World Vision, 2017), and 6.2 million people need humanitarian assistance. In 
Somalia, 1.2 million children under five are acutely malnourished and 6.2 million people need 
humanitarian assistance because of long standing conflict and political instability, as well as 
significant drought, particularly in the pastoralist expanses (Mohamed, 2017). Humanitarian needs in 
Yemen are at their highest with over 20 million people, including around 11 million children, needing 
assistance (ACAPS, 2017). The crisis is not limited to these four countries as a severe drought is 
impacting the Horn of Africa, particularly Djibouti, Ethiopia and Kenya.38 

There are other countries that are also at high risk of significant food insecurity and acute malnutrition 
including Afghanistan, the Democratic Republic of the Congo, the Syrian Arab Republic and 
Venezuela (Bolivarian Republic of). Some cities also experience growing racial, ethnic and poverty 
inequalities, including cities in the United States of America reeling from racial tensions (Baltimore, 
Detroit, South Chicago), as well as favelas and slums of Brazil, Honduras and South Africa. Food 
deserts, food swamps and poor nutritional status impact these communities to various degrees. 

Those instigating or participating in war and conflict often use hunger as a weapon: “they use siege to 
cut off food supplies and productive capacities, starve opposing populations into submission, and 
hijack food aid intended for civilians” (Messer et al., 2001). In Nigeria, Boko Haram has targeted food 
markets and food aid. In South Sudan, both sides of the conflict believe that food aid helps the other 
so they try to limit it. Aid workers are also being directly targeted in South Sudan, Somalia and Yemen 
(ACAPS, 2017).  

Because food insecurity and malnutrition can be both a cause and a consequence of conflict, global 
chronic undernutrition has become increasingly concentrated in conflict-affected countries (Kramer, 
2015). Conflicts cause persistent hunger (de Waal, 2015) and countries that experience longstanding 
conflicts have difficulty making progress on improving nutrition as shown in Figure 13.  

Figure 13  The impact of conflict on reductions in undernutrition 

 
Note: A country is classified as affected by major civil conflict if it experienced an average of more than 100 battle-
related deaths or fatalities in nonstate conflicts or other clashes over a period of three years. N is the number of 
countries. Country averages are calculated based on population weights. The child-stunting rates used are the first 
and the last estimates taken over the period.  
Source: Adapted from IFPRI (2015b).  

                                                      
38  UNICEF provides on his website regular updates on famine response progress, as well as regular situation reports in 

affected countries. All the figures given in this paragraph are taken from the latest situations report available for each 
country at: https://www.unicef.org/appeals/famine.html (accessed on 19 September 2017) 
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While taking steps to account for nutrition in humanitarian responses is a key component, many of the 
larger obstacles are bound up in the politics of the conflict, and not easily untangled. There is a critical 
need to enhance FSN through specific policies and programmes that link emergency hunger relief 
interventions with a long-term strategy for sustainable development. This means breaking down the 
barriers between humanitarian and development work with the view to work towards a humanitarian-
development continuum. There is a need to think about integrated short- and long-term approaches 
with the view to increase food systems’ resilience using a rights-based approach. This would include: 
rebuilding local institutions and support networks; strengthening farmers’ ability to adapt and 
reorganize; providing recovery measures for rural livelihoods; building on existing social protection 
systems or helping to create them; and supporting marginalized and vulnerable groups.  

4.4 Socio-cultural drivers 
Individual food choices, although deeply personal, also reflect cultures, religions and social norms, as 
evidenced for instance by Rozin et al. (2006). Culture is inherent in agriculture. Food is the product of 
agriculture so it goes without saying that food plays a powerful role in how we tie ourselves to the land 
and preserve our historic social traditions and culture. Food systems are consistently shaping our 
culture and traditions and vice versa. 

Gender relationships and norms are among the most significant drivers of food environments and 
diets. In many countries, women decide the household’s diet and, as primary caregivers, they have a 
strong influence on children’s nutritional status. Yet they are often disempowered and neglected, and 
their knowledge ignored. Moreover, considering that due to social norms, care work is unequally 
distributed, women are negatively impacted. Therefore, women’s and girl’s empowerment through 
education, information and access to resources and services is key for FSN. Similarly the recognition, 
redistribution and reduction of unpaid care work would not only benefit gender equality but also FSN 
(ADB, 2013). 

4.4.1 Cultures, rituals and social traditions 
Dietary patterns not only provide nourishment but also give pleasure, and are heavily influenced by 
social traditions and cultures, which hinge on our ideals and sense of identity (Sobal et al., 1998b; 
Pelto and Backstrand, 2003).  

Food is “central to individual identity, in that any given human individual is constructed, biologically, 
psychologically and socially by the foods he/she choses to incorporate” and attempts to change diets 
need to take this into account (Fischler, 1988; Fischer, 2017). Fischler (1988) notes that food is about 
much more than macro- and micronutrients; it is intimately linked to identity and social relationships 
and the subjective and emotional components of food and eating should not be ignored.  

The cultural perspective is useful when seeking to understand the multiple factors that affect eating, 
such as food production and availability, food purchases, meal preparation or meal selection, and the 
food environment (FAO, 2016a) because the cultures of the world bring their values, beliefs and 
practices to food decisions and choices. While consumption is deeply ingrained in its particular 
cultures and behaviour, and the demand it creates can shape supply, certain government policies, 
trade and corporate interests can also shape demand and consumer choices (O’Rourke and Lollo, 
2015).  

The types of foods people consume and the ways in which these foods are prepared, presented and 
consumed are repositories of tradition that embody the values of their respective cultures and 
sometimes in certain contexts, religion (Counihan and Van Esterik, 2013; Denning and Fanzo, 2016). 
Because of the strong cultural dimensions of indigenous peoples’ food systems, these place-based 
food systems are central to the collective identity and well-being of indigenous peoples (FAO, 2009). 
Most human societies have food customs and “taboos” (FAO, 1997), that are influenced by religions 
and beliefs, traditions, cultures and social norms and that might have positive or negative impacts on 
FSN. For example, many religions pronounce certain food items, and specific ways of cooking or 
preparing foods, appropriate and others unfit for human consumption during certain times of the year 
or during ceremonies (Denning and Fanzo, 2016).  

Dietary restrictions and rules may govern particular phases across people’s lifespan (Meyer-Rochow, 
2009). Many of these rules are applied specifically to pregnant and lactating women, including rules 
on appropriate food intake, energy expenditure and food restrictions, which can have significant 
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impacts, either positive or negative, on women’s lives, health and FSN. For instance, in some 
cultures, pregnant women are encouraged to eat less during pregnancy, supposedly to avoid 
difficulties during labour (Ugwa, 2016; Zerfu et al., 2016; Garner et al., 1992).  

Social events and gatherings, holiday traditions, special occasions and religious or ritual observances 
that call for special foods or create food experiences also influence consumption (Monterrosa, 2017). 
In Timor Leste, for example, deaths and marriages are significant events that call for communities to 
dedicate significant resources and time, despite rural poverty. When possible, these ceremonies are 
usually held when people have enough resources to afford higher-quality foods, like ASF. While many 
in the community indicate that rituals should be less elaborate, continuance of the traditions is 
essential in that they reinforce social traditions that are important to FSN (Browne et al., 2017). 

4.4.2 Women’s empowerment 
The status of women around the world influences food systems and diets through their biological role 
in giving birth and breastfeeding, their social role as the primary caregivers for children, as well as 
their increasingly important role in agriculture. In most societies, women decide what the household 
eats. Women’s status within the household influences child nutrition through their control of their time 
and their household income, as well as their mental health, confidence and self-esteem (Smith and 
Haddad, 2015; Bhagowalia et al., 2012a; Smith et al., 2003). At the same time, due to gender norms, 
women are mainly responsible for food production in many countries.  

There are several other ways in which women’s empowerment impacts the diets and nutrition of 
women and children. First, women bear an unequal burden of unpaid care work within the household. 
This affects the time available for other kinds of work, including paid work, and thereby has an impact 
on incomes and the kind of food a household can afford. Health and nutritional outcomes depend as 
much on childcare as on food intake. Consequently, the provision of time, attention and support to 
meet the needs of growing children and other family members is key to the provision of adequate 
nutrition (Mason and Gillespie, 1990; Longhurst and Tomkins, 1995; Haddad and Oshaug, 1999; 
ADB, 2013).  

Second, while women constitute a large part of the agricultural workforce, their labour is often 
invisible. With the feminization of agriculture, women are taking on even more tasks, which can have 
negative impacts on nutrition outcomes (Johnston et al., 2015). However access to resources is 
limited. In many countries, women still have limited access to and control over land. Women’s 
responsibilities in the productive sphere and care work are often linked, and this needs to be 
understood. The time, poverty and physical work burden can be detrimental to their own health 
(Gillespie et al., 2012).  

Third, education for women matters. A cross-country study of developing countries covering the 
period 1970 to 1995 found that 43 percent of the reduction of hunger that occurred was attributable to 
advances in women’s education (World Bank, 2013). An additional 12 percent of this reduction was 
attributable to increased life expectancy of women. Fully 55 percent of the gains against hunger in 
these countries during those 25 years were due to improvements in the situation of women within 
society (Smith and Haddad, 2000; ADB, 2013). Evidence has also shown that increasing the share of 
household income controlled by women, either through their own earnings or in the form of cash 
transfers, changes spending in ways that benefit the health status of children (IBRD/World Bank, 
2007b). In South Asia, ensuring that women earn and control their income was one of several 
“success factors’’ encompassed in the most effective nutrition programmes (Blumberg et al., 2013). 

The set of policies to promote the right to adequate food for women is far beyond measures of access 
to health care and food. Although these measures are fundamental, the situation of vulnerability and 
discrimination calls for actions to promote progress in removing all discriminatory provisions in the law 
(Patel, 2012; Esterik, 1999). For instance, some studies have highlighted that improving women’s 
access to land, technical assistance and credit, as well as recognizing, reducing and redistributing the 
unequal share of unpaid care work through better infrastructure (i.e. access to modern stoves and 
electricity) and more care facilities (i.e. kindergartens and elderly care) would improve health and 
nutrition conditions, minimize time and the work burden, as well as social inequalities (Girard et  
al., 2012; Allen and Sachs, 2012). 

Ensuring women’s rights would also have a positive effect on nutritional outcomes through overall 
improvements in women’s empowerment as well as their spending capacity (Sraboni et al., 2015). 
Thus, improving nutritional outcomes would require: (i) increasing household income under women’s 
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control to improve overall household well-being (health, nutrition, literacy and happiness); (ii) ensuring 
women’s access to markets and economic and financial resources; and (iii) increasing women’s 
status by changing gender roles through developing agency (women’s skills and self-worth), 
challenging power relationships and modifying laws and norms that limit women’s choices. These 
interactions facilitate women’s rights, improve economic growth and reduce poverty both for women 
and their households. 

4.5 Demographic drivers 
Population growth and changing demographics will put pressure not only on the planet, but also on 
the sustainability of livelihoods and development. The world’s population is not only increasing, but 
also changing and urbanizing and people’s demand and dietary needs are evolving.  

4.5.1 Population growth and changing age distribution  
The world’s population is projected to increase from nearly 7.6 billion in 2017 to 9.8 billion people by 
2050. Most of this anticipated demographic growth is expected to occur in Africa (+1.3 billion people) 
where the fertility rates are the highest, and in Asia (+750 million people). Europe is the only region 
where the population is expected to decrease from 742 million in 2017 to 716 million in 2050 
(UNDESA, 2017). Just three countries – India, China and Nigeria – together are expected to account 
for 37 percent of the projected growth of the world’s urban population between 2014 and 2050 (Crisp 
et al., 2012). 

Between 2017 and 2100, the populations of 33 countries, most of which are least developed countries 
(LDCs), are expected to triple. Angola, Burundi, Niger, Somalia, the United Republic of Tanzania and 
Zambia are projected to be at least five times more populated in 2100 than in 2017 (UNDESA, 2017). 
“The concentration of population growth in the poorest countries will make it harder for those 
governments to eradicate poverty, reduce inequality, combat hunger and malnutrition, expand and 
update education and health systems, improve the provision of basic services and ensure that no-one 
is left behind” (UNDESA, 2017).  

Further declines in fertility rates and further improvements in life expectancy worldwide will result 
globally in an aging population. The number of people over 60 years is expected to double between 
2017 and 2050 and the number of people over 80 to triple. While in 2017 the world counts more than 
twice as many children under 15 as people over 60, those two groups are expected to be roughly 
equal in 2050 (UNDESA, 2017). Africa will experience an increase in the number of young people, 
whereas other continents like Europe and Asia will be dealing with an aging population. This will put 
great tension on health and food systems (WHO/NIA, 2015). Recent evidence indicates that the 
elderly are susceptible to malnutrition and that their needs should be prioritized as they grow older 
(ICENHA, 2005; Schröder-Butterfill and Marianti, 2013).  

4.5.2 Urbanization 
The number of people living in cities will also increase by 75 percent between 2010 and 2050 
(UNDESA, 2013; UNEP, 2016). In 1950, 30 percent of the world’s population was urban and, by 
2050, an estimated 66 percent will be living in urban centres. Africa and Asia currently remain 
predominantly rural, with 40 percent and 48 percent of their respective populations living in urban 
areas in 2014, but those regions are urbanizing faster than the rest of the world. By 2050, 56 percent 
and 64 percent of the populations of Africa and Asia, respectively, will be urban (UNDESA, 2014).  

Urbanization is expected to put additional stress on food systems through increased consumption and 
demand for a greater diversity of foods. Urban demand will increasingly dictate what foods are grown 
by rural producers and how these foods are traded, processed, distributed and marketed. On the 
supply side, economic growth, deregulation and global trade will change the way food is produced, 
processed and sold, creating new markets for rural producers (Satterthwaite et al., 2010). These shifts 
will require careful planning. Governments will need to consider their role, and the role of other actors, 
in anticipating how much food will be needed, what types of food, and how it should be produced if 
FSN is to be achieved with sustainable food systems. The “built” urban environment in which food 
systems operate is evolving, and can have a significant influence on nutrition (Oppert and Charreire, 
2012). 
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While there may be many food options in cities for some, these are not equitably accessible and many 
people, especially those with low incomes, do not have physical or economic access to these foods. 
The urban poor face grave challenges related to FSN and food safety (Ruel et al., 2017).  

Nutritious food is not accessible in many low-income neighbourhoods, even in HICs. These food 
deserts or swamps offer few options for affordable, nutritious food (IPES-Food, 2017). Urban slums 
present additional challenges for nutrition and health. Limited access to clean water and social 
services as well as poor public health infrastructure leave shantytown populations at risk of both 
communicable and non-communicable diseases (Ghosh and Shah, 2004; Popkin, 2006b; HLPE, 
2015). Nutrition outcomes in many LMICs will be affected by lack of proper planning, infrastructure 
and social and health services.  

4.5.3 Migration and forced displacement 
The food system can serve as a lens through which to view the most important problems of society. 
Many people around the world are moving from place to place as migrants, internally displaced 
people or refugees (UN, 2013; UNDESA, 2016). While some choose to move, many are forced to 
leave due to conflicts (see section 4.3.6) or other crises including land-grabbing or socio-economic 
transformation, climate change and other natural disasters (e.g. earthquakes). Food systems are 
often unable to respond or consistently provide healthy diets to changing fluxes of populations. 

In 2015, there were 244 million international migrants, representing an increase of 40 percent since 
2000 (UNDESA, 2016). These included 150 million migrant workers. About a third of international 
migrants are aged 15 to 34. Women account for almost half of all international migrants, many of them 
originating from rural areas (FAO, 2015a).  

The number of people forcibly displaced, including those who are internally displaced and refugees, 
was 33.9 million in 1997 but increased to 65.6 million in 2016, including 40.3 million internally 
displaced, 22.5 million refugees and 2.8 million asylum seekers. Additionally, 10.3 million were forcibly 
displaced during 2016 alone. Most of these, 55 percent of refugees, were displaced by conflict in the 
Syrian Arab Republic, Afghanistan and South Sudan (UNHCR, 2017).  

There is also considerable concern about the influence of human-induced climate change on forced 
displacements. McMichael (2014) indicates that climate change will adversely affect FSN in many 
regions, which may stimulate migration. One of the triggers will be the search for food sources that 
are more secure. Migration due to climate change in the coming decades may also lead to more food 
insecurity and malnutrition in locations where migrants resettle. 

4.6 Conclusion 
This chapter examined the biophysical and environmental drivers, innovation and research drivers, 
political and economic drivers, socio-cultural drivers and demographic drivers affecting food systems 
and finally impacting diets and nutrition. Analysis of these drivers shows that moving towards healthy 
diets and improved nutrition requires context specific changes not just in agriculture and food policy 
but also in political leadership, economic policy and social norms. The next chapter provides 
examples of policy options and pathways towards more sustainable food systems for healthier diets 
and improved FSN.  
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5 POSITIVE DIRECTIONS FOR FOOD SYSTEMS, DIETS 
AND NUTRITION 

There has been growing recognition that nutrition and food systems need to be better considered in 
different sectoral policies and programmes in order to address the multiple burdens of malnutrition 
(Jones and Ejeta, 2016). This chapter focuses not only on nutrition-specific39 policies and 
programmes (Bhutta et al., 2013), but also aims to cover nutrition-sensitive40 interventions that 
integrate nutrition concerns into a wider perspective and tackle broader dimensions of food systems 
(Ruel et al., 2013; Pinstrup-Andersen, 2013). 

There are many ways of acquiring evidence – from randomized control trials, to experiential evidence 
and traditional knowledge. While better practices to improve diets and nutritional status are emerging 
and continue to be collected, there is no single solution to address the multiple burdens of 
malnutrition: interventions and actions need to be adapted to the local context, and monitored for 
benefits and potential harm, as well as unexpected consequences. 

Although many current policies and programmes might have unfavourable or net zero effects on 
nutrition and diets, this chapter focuses on successful examples to illustrate possible pathways and 
positive directions towards more sustainable food systems that enhance diets and nutrition. It 
provides an overview of some of the most promising areas where governments and other food system 
actors can intervene at different scales, across sectors, and across the different elements of food 
systems (food supply chains, food environments and consumer behaviour) with the view to improve 
diets and nutrition outcomes.  

5.1 Priorities for action in food supply chains 
Interventions across food supply chains can improve the availability, affordability and acceptability of 
nutritious foods. Supply chain analysis offers insights into how food systems can be improved (Ruel et 
al., 2013; Allen et al., 2016; Biénabe et al., 2017 and this section will focus on how food production 
systems, storage and distribution, processing and packaging, retail and markets can improve diets 
and nutrition outcomes. 

5.1.1 Production systems 
Agriculture-led growth and agriculture-based solutions can make important contributions to reduce 
undernutrition (Webb and Block, 2011), as well as to dietary diversity, micronutrient sufficiency and 
nutritional status (Masset et al., 2012). According to the World Bank, agricultural productivity is 
fundamental for reducing poverty, sustaining the nutritional and health status of billions of people, 
ensuring food security, and generating the resources to access adequate care, health, water and 
sanitation services (World Bank, 2007). The interactions among health, nutrition and agriculture are 
mutual: agriculture affects health and health affects agriculture – both positively and negatively 
(Hawkes and Ruel, 2006). 

Improve landscape and dietary diversity 

Because many poor and undernourished people are smallholder farmers (IFAD, 2016), it is often 
assumed that diversifying production would improve dietary diversity within the household. However, 
impact pathways can be long and circuitous, as shown in India by Headey et al. (2012). Rural areas 
are often particularly difficult to reach. Land parcels are small, access to appropriate technologies is 
limited and markets are often geographically scattered. In this context, there is no simple (nor single) 
answer to the question of whether it makes sense for these farmers to diversify their production and 
attempt to gain more of their nutrient needs from their own farms, or instead if they should invest in 

                                                      
39  Nutrition-specific interventions are interventions with the primary objective of addressing nutrition and that target the 

immediate causes of undernutrition such as targeted supplementary feeding, vitamin A supplementation for children 
of 6 to 59 months of age or iron and folic acid supplementation for pregnant women.  

40  Nutrition-sensitive interventions are those in which the primary objective is not nutrition, but that have the potential to 
improve the food and nutrition security of beneficiaries through agriculture and food security, healthcare, education, 
water and sanitation, etc.  
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cash crops, and use the income they generate to purchase more nutritious foods (Fanzo, 2017). The 
appropriate answer heavily depends on the specific context and on individual choices.  

Several studies have attempted to better understand the linkages between smallholder farmer 
production and dietary diversity in traditional food systems. Evidence gathered to date does not 
indicate conclusive links, but both on-farm production and the diversity of that production as well as 
access to markets matter for the diets of smallholder farmer families. Studies in Ethiopia, India, 
Indonesia, Kenya and Malawi demonstrate the importance of both homestead production and its 
diversity, and market transactions (Headey et al., 2012; Sibhatu et al., 2015; Carletto et al., 2015; 
Koppmair et al., 2016; Jones, 2017).  

Solutions to increase diversity include home gardens and other homestead food production models 
(Olney et al., 2015), intercropping and mixed landscapes (Kerr et al., 2007), irrigation (Burney et al., 
2010), aquaculture (Murshed-E-Jahan et al., 2011), and animal production systems including poultry, 
goats and cattle (Carletto et al., 2015).  

Home gardens are important sources of foods in many countries, including in the Russian Federation, 
where the dacha or private garden plot in which Russians grow their own fruits and vegetables is of 
critical importance. In the Moscow region, there are over one million dachas and some date back to 
the Soviet-era land distribution programmes that made it possible for Russians to survive post-war 
food insecurity/shortages (Burggraf et al., 2015). Forest landscapes and other bio-diverse landscapes 
as well as integrated crop–livestock farming systems can foster dietary diversity (Cuc, 2015; Remans 
et al., 2014; HLPE, 2016, 2017). In a semi-arid area of Central Tanzania, an interdisciplinary and 
multi-sectoral team is working with local communities to enhance traditional integrated livestock–crop 
systems of nutrient-rich vegetables and small grains and the keeping of indigenous chickens raised 
under extensive production systems. Over a two-year period with poor wet season rains, significant 
reductions in stunting were noted among children under 24 months of age coming from households 
owning chickens when compared with those from households without chickens (Alders et al., 2015; 
De Bruyn et al., 2016).  

Studies also indicate that animals and fish are critically important for livelihoods, as well as for diets 
and nutrition (HLPE, 2016). For example, in Zambia, livestock ownership is associated with improved 
dietary diversity both through direct consumption of ASF and through income generated by selling 
these. Children living in livestock-owning households are often less likely to be stunted, regardless of 
household poverty levels (Carletto et al., 2015). Further results indicate that expanded livestock 
ownership can improve livelihoods (Banerjee et al., 2015) and can shift the entire local food economy 
in that it influences food consumption by households that lack farm animals (Jodlowski et al., 2016). A 
project in Ecuador that provided one egg per day to children aged six to nine months found significant 
reductions in stunting, indicating that early introduction of eggs can improve growth in young children 
(Iannotti et al., 2017). 

In Thailand and the Lao People’s Democratic Republic, crickets were previously harvested from the 
wild, leading to a variable supply of this nutritious food and raising food safety issues. Recently, 
several small- and medium-scale enterprises have developed methods of farming crickets to stabilize 
and increase cricket production and provide additional income for farmers (Durst and Hanboonsong, 
2015).  

Bio-fortification is an important way of breeding more micronutrients into specific crops (e.g. orange 
fleshed sweet potato in Uganda and Mozambique, rice bio-fortified with zinc in Bangladesh and India, 
maize bio-fortified with pro vitamin A in Nigeria and Zambia) to deliver specific micronutrients to 
people at risk of micronutrient deficiency particularly in Asia and sub-Saharan Africa (Tomlins et  
al., 2007). 
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Safeguard Globally Important Agriculture Heritage Systems (GIAHS) in traditional and mixed 
food systems 

GIAHS consist of important, ongoing agricultural practices and knowledge systems, and sustain high 
levels of biodiversity that contribute to FSN in the long term. Diversified agricultural systems are 
estimated to have yields between 20 and 60 percent higher than monocultures (Koohafkan and Altieri, 
2010). Swiderska et al. (2011) found that traditional varieties grown by indigenous farmers in Bolivia 
(Plurinational State of), China and Kenya had higher yields and provided farmers with larger incomes. 
The traditional crop varieties themselves are also often better suited to harsh landscapes and 
climates, and GIAHS often minimize water use, improve soil and protect other natural resources, 
making GIAHS especially important in the face of climate change. They also support traditional 
cultures and rural livelihoods (Koohafkan and Altieri, 2010). The Chinese traditional rice–fish 
integrated farming system is described in Box 14. 

Box 14  Globally Important Agricultural Heritage Systems in China  
Rice–fish farming, an age-old practice in China, can be traced back more than 1 700 years. Fish 
culture in rice fields provides the simultaneous production of rice, necessary for food security, and fish, 
so important for providing high-quality protein, essential fatty acids and ample quantities of 
micronutrients. Rice yield is typically lower compared with intensive systems, but the nutrition that is 
harvested from the fish and other aquatic organisms provides high-quality nutrient intakes for the local 
population. Environmental sustainability is also enhanced, with pest management in the rice crop 
benefiting from fish and other aquatic organisms, and with the natural fertilization, which reinforces 
environmentally and economically sound farming practices.  

Sources: FAO/IIRR/WorldFish Center (2001); Burlingame et al. (2006); Halwart and Gupta (2004). 

 
Provide incentives to protect wild foods, local agrobiodiversity in traditional food systems 

As stated earlier, studies have shed light on the positive associations between farm diversity and 
dietary diversity (Jones et al., 2014; Remans et al., 2011; Figueroa et al., 2009; Masset et al., 2012; 
Jaenicke and Virchow, 2013). Traditional food systems are often supported by indigenous knowledge 
systems. They rely on local and indigenous, sometimes underutilized, agrobiodiversity,41 often 
complemented by the sustainable use of wild resources from forests and aquatic ecosystems (HLPE, 
2014b, 2017). Agrobiodiversity is expected to influence dietary diversity in traditional food systems by 
giving people access to a wider variety of foods. However, that assumption does not always hold true. 
A study in rural areas of the Democratic Republic of the Congo showed that many of the households 
did not utilize the huge diversity of wild edible plants with interesting nutritional characteristics 
(e.g.,Gnetum africanum and Treculia Africana) freely available in the forest, the fallow lands or around 
the homesteads (Termote et al., 2012). Similar results were found in Southern Benin (Boedecker et 
al., 2014) and in Kenya, where in areas with higher agrobiodiverse landscapes, this diversity did not 
translate into differences in diet diversity for mothers, caregivers or children (Mituki et al., 2017).  

Among the most frequently cited reasons for the decline in use of indigenous food species are: 
declining availability of wild foods and forest foods due to overharvesting and land clearing for 
agriculture; difficulties in regaining or securing access to land and land tenure; local populations’ 
perceptions about wild foods as being “food for the poor”; loss of traditional knowledge; high work 
load to collect, process and prepare traditional foods; and weak integration in market economies and 
globalization (FAO, 2009; Bharucha and Pretty, 2010).  

  

                                                      
41  Agricultural biodiversity is a broad term that includes all components of biological diversity of relevance to food and 

agriculture, and all components of biological diversity that constitute the agricultural ecosystems, also named agro-
ecosystems: the variety and variability of animals, plants and micro-organisms, at the genetic, species and 
ecosystem levels, which are necessary to sustain key functions of the agro-ecosystem, its structure and processes 
(Convention on Biological Diversity; see https://www.cbd.int/agro/whatis.shtml) 

https://www.cbd.int/agro/whatis.shtml
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In this context, two areas of innovation should be considered to help preserve and improve 
agrobiodiversity for diets in these systems: first, by combining nutritional traits with environmental 
traits, such as tolerance to drought and salinity, as well as seasonal availability, farmers can begin to 
see multiple benefits of their conservation and use (Fanzo et al., 2016); second, improvements in 
dietary diversity and quality will only be possible if agrobiodiversity is given attention by agricultural 
extension services (Mituki et al., 2017). 

Improve the links of local farms to school meals 

Several countries have implemented farm-to-school programmes to improve the provisioning of 
nutritious foods in schools while simultaneously improving linkages between farmers and schools and 
creating a guaranteed market for local farmers. Although the findings related to the impact of farm-to-
school programmes are preliminary, they indicate some potential trends in behaviour changes that 
could lead to healthier diets for children at the same time as providing more diversified income 
streams for local producers (Joshi et al., 2008). In 2003, home-grown school feeding was included as 
a key intervention for improving food security in Africa’s Comprehensive Africa Agriculture 
Development Programme (ACAADP).42 As of 2014, 47 out of 54 African countries had implemented 
school feeding programmes, 20 or more of which included home-grown school feeding (Fernandes et 
al., 2016). Box 15 provides an overview of farm-to-school programmes in the Caribbean.  

A systematic review concluded that garden-based nutrition intervention programmes (i.e. programmes 
that include the opportunity for youth to plant, harvest and prepare a vast array of vegetables and 
some fruits through a hands-on-experience that may influence intake of those foods) in certain states 
of the United States of America (Idaho, California, South Carolina, Kansas, Oklahoma, Minnesota and 
Texas) promote increased fruit and vegetable intake among youth and increased willingness to try 
fruits and vegetables among younger children (Robinson-O’Brien et al., 2009). 

Box 15 Farm-to-school programmes in the Caribbean 
In St Kitts-Nevis and Trinidad and Tobago, the agriculture, education and health sectors worked 
together to promote a farm-to-fork initiative to tackle childhood obesity. The programme has three main 
pillars: (i) improving children’s diets by increasing fruits, vegetables and ASF consumption; (ii) sourcing 
produce from local farmers; and (iii) equipping smallholder farmers so as to enhance year-round 
production of local fruits and vegetables. Catering staff also received training in food safety.  

Yields have increased and post-harvest losses decreased since the commencement of the programme. 
Children in farm-to-fork schools also consumed more fruits and vegetables compared with children in 
schools that were not participating in the programme. Moreover, up to 90 percent of the fruits and 
vegetables supplied to farm-to-fork schools were sourced from local producers compared with almost 
no local fresh products prior to the launch of the programme.  

Sources: Lowitt et al. (2015); Phillip et al. (2016). 

 
Promote urban agriculture in mixed and modern food systems 

With increasing urbanization, there is more thought being put towards urban agriculture systems and 
their role in feeding cities. Urban agriculture consists of ‘‘small areas within cities, such as vacant lots, 
verges, shipping containers and balconies, that are used for growing crops and raising small livestock 
or milk cows for own consumption or sale in neighbourhood markets” (FAO, 1999).  

There is a major potential with urban agriculture in growing food in greenspaces, rooftops and 
vertically on buildings (de Bon et al., 2010). A recent analysis covering 15 LMICs found that urban 
populations engaged in urban agriculture ranged from 11 to 69 percent (Zezza and Tasciotti, 2010). 
Beyond the mere production of food, urban agriculture also contributes to the recovery of urban 
spaces and reconnects people with their own food, thus contributing to what is called “food 
citizenship” (Baker, 2004).  

  

                                                      
42  http://www.un.org/en/africa/osaa/peace/caadp.shtml  

http://www.un.org/en/africa/osaa/peace/caadp.shtml
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In different cities, policies and programmes support (through provision of land, inputs or training) the 
development of urban gardens that enable people to produce and consume healthy food, especially 
vegetables. These gardens are especially important in food deserts where access to vegetables is 
limited. In Rosario, Argentina, 22 hectares of land were turned into gardens and 400 people were 
trained in gardening in 2013. In Quito, Ecuador, 2 700 gardens were created on 2 924 hectares of 
land and 19 200 people were trained between 2002 and 2015. In Cape Town, South Africa, 50 to 60 
gardens are supported with technical and business training every year (IPES-Food, 2017).  

Further investments in research and data collection are needed to better understand the current and 
potential contribution of urban agriculture to FSN (Orsini et al., 2013) and to break current constraints 
to urban agriculture development, including insecure land tenure, polluted land and water, limited 
access to resources and support services and lack of recognition by city authorities (Zezza and 
Tasciotti, 2010). 

Improve women producers’ livelihoods 

Policy interventions designed to empower women working in the agriculture sector and improve 
nutritional status need to be based on understanding which specific domains of women’s 
empowerment matter for outcomes in a specific context (Malapit and Quisumbing, 2015). Although 
the collection of gender-disaggregated data could be more systematic, and despite regional 
variations, the available data (see for instance FAO, 2011b, 2014) suggest that women tend to play a 
lower role in commercial agriculture and in the formal forest sector, and that they are often more 
involved in informal activities in food production or food collection for subsistence use. Verhart et al. 
(2012) argue that these subsistence activities are often seen as an extension of their domestic 
responsibilities and that, in this context, women can lose the control over a production when it 
becomes a commercial or cash production. 

Leadership in the community and control of biophysical resources related to production are the most 
promising areas for policy intervention to empower women and improve household food security in 
Bangladesh (Sraboni et al., 2014). In Gambia, women control rice cultivation but when several new 
projects to increase rice production were implemented, they targeted men and thus were 
unsuccessful (Dey, 1981). These programmes should also be monitored, as it is possible that more 
paid work might mean women substitute convenience foods for cooking meals, particularly as these 
are becoming more widely available. This may explain why the relationship between women’s 
empowerment and nutritional improvements is neither simple nor linear (van den Bold et al., 2013; 
Bhagowalia et al., 2012b; Malapit and Quisumbing, 2015; Sraboni et al., 2014). Access to time-saving 
assets in technology and capital can also reduce women’s work and time burdens in agriculture 
(Komatsu et al., 2015).  

Increasing women’s land ownership has mixed effects. In Nepal, women who own land are more likely 
to have increased decision-making power and their children are less likely to be underweight 
(Allendorf, 2007). However, in Uganda, a study found that women’s land ownership was not 
associated with decreased stunting in their children while women’s education was (Wamani et al., 
2004). Further efforts are needed to better understand the role women play in food and other 
agricultural production along with the access they have to resources and the recognition of their 
double burden of paid and unpaid work in order to design effective interventions for improving 
nutrition. 

Redirect agricultural research and development for diets 

Investing in agricultural R&D may help governments to identify potential policies and programmes that 
could be scaled up to improve production practices (Perez and Rosegrant, 2015) and the way food 
moves through the supply chain, subsequently leading to improvements in diets. For example, 
investment in R&D in the United States of America was shown to be a major driver of productivity 
gains for staple crops (Fuglie and Heisey, 2007). If the implications of these increases in staple crops 
productivity may have had the unintended consequence of making highly-processed nutrient-poor 
foods cheaper, similar investments in R&D for nutrient-rich crops such as fruits and vegetables, ASF 
and neglected underutilized species could lead to improvements in productivity, which has the 
potential to lead to improvements in access to better nutrition. Box 16 shows the importance of R&D 
in highlighting neglected, underutilized species as part of the local diet in the Federated States of 
Micronesia. 
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Box 16 Let’s Go Local: promoting nutritious biodiversity in the Federated States of 
Micronesia  

In the past few decades, the Federated States of Micronesia (FSM) witnessed significant shifts away 
from their traditional diets to an increasing dependence on imported, unhealthy foods. Nutritious local 
species and varieties of roots and tubers, fruits and vegetables had been replaced by highly-processed 
cereal products and fatty meat off-cuts – a diet high in sugar, salt and saturated fats. Obesity and 
diabetes as well as vitamin A deficiency diseases (VAD) were public health concerns in FSM.  

To address these health and food system problems, efforts were made from 1998 onwards to identify 
local plant foods, such as Karat banana, an orange-fleshed banana from Pohnpei (in FSM) very rich in 
beta-carotene, and other yellow-fleshed bananas, that could alleviate the nutrition problems, and 
especially VAD. Most of this work was led by the Island Food Community of Pohnpei (IFCP), a national 
non-governmental organization working to promote the production, consumption and marketing of local 
nutritious plant diversity through its “Let’s Go Local” national campaign.  

A large-scale interagency, ethnographic, participatory and community-based approach was undertaken 
to promote local biodiversity. Two slogans were all-important: the first, “Go Yellow”, focused on the 
yellow-fleshed varieties, including Karat, and the second, “Let’s Go Local”, was broader, promoting 
production and consumption of all local food. Many methods were used to mobilize agricultural 
biodiversity including: workshops; container garden demonstration plots; school visits; planting material 
distribution; planting, cooking and weight loss competitions; posters; youth clubs; breastfeeding clubs; 
billboards; mass media (newspaper, radio, television, video); leaflets, newsletters and booklets; songs; 
recipes; national postal stamps of Karat, other yellow-fleshed bananas and other foods; postcards, 
telephone cards, t-shirts, pens and pencils; gene bank; and charcoal ovens. 

There is substantial evidence of the intervention’s impact. Karat and many of the yellow-fleshed 
varieties of bananas were not sold at local markets prior to the discovery in 1998 of their rich nutrient 
content. Since 1999, Karat and other bananas are being sold and are available in all the local food 
markets and other food marts that also carry imported food. 

This successful community-based approach has been developed into a set of guidelines that others 
can use to ensure that local biodiversity is mainstreamed in order to promote better nutritional 
outcomes. 

Sources: Engelberger (2011); Engelberger and Johnson (2013). 
 
Scale up climate-smart, nutrition-sensitive approaches 

Climate-smart and nutrition-sensitive approaches that can maintain necessary levels of nutritious food 
production while minimizing the environmental effects of agriculture must be scaled up. Interventions 
in the inputs of food production, the earliest stage of the supply chain, are key (Fanzo et al., 2017a). 
Crop and livestock diversity, soil quality and water access increase crop production and nutrition. 
Crop and livestock diversity also have the potential to increase dietary diversity. Such interventions 
include, for example, increasing irrigation to provide more reliable water for crops,43 improving soil 
quality, and increasing diversity of crop varieties and livestock breeds to increase resilience to heat, 
drought, pests and disease. 

5.1.2 Storage and distribution 
The way foods are stored post-harvest and distributed can be important in ensuring consumers get 
access to safe and nutritious food, while minimizing waste and loss. Technologies can be important, 
but so can low-resource innovations.  

Reduce food losses and waste  

With almost one-third of food produced for human consumption – approximately 1.3 billion tonnes per 
year – either lost or wasted globally, the reduction of food losses and waste (FLW) is a major 
challenge for FSN (HLPE, 2014a). HLPE (2014a) identified inadequate storage and transport 
conditions and infrastructure as major causes of FLW. Strategies to improve storage and distribution 
infrastructure and develop and adopt novel technologies may profoundly impact food systems by 

                                                      
43  Reliable irrigation is key to improve livelihood resilience of many smallholders around the world. But bad irrigation 

practices can also have adverse impacts on farmers and local communities, particularly for smallholder farmers and 
indigenous peoples, through, for instance, soil salinization or overexploitation of water resources (HLPE, 2015). 
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preserving perishable foods, increasing shelf life and improving food safety (FAO, 2015b). Some 
cities, such as Hong Kong and San Francisco, implement policies to reduce FLW and address the 
problem of food filling up landfills, creating GHG emissions and contaminating water (IPES-Food, 
2017). 

In traditional and mixed food systems, policies should focus on the development of adequate 
storage and transport infrastructure, including cold chains, which refers to an uninterrupted series of 
activities that maintain a given temperature range from the production point to the consumer (HLPE, 
2014a). Cold chains are primarily used for perishable foods such as vegetables, fruits and ASF 
including meats, fish, dairy and eggs, which have high nutritional content. Studies in India, Ethiopia 
and Zambia found that refrigerated transport of fruits and vegetables as well as milk are key to 
reducing spoilage, increasing food safety, improving dietary diversity and creating viable export 
markets for producers (Maheshwar and Chanakwa, 2006; Wiersinga et al., 2008; Hawkes and Ruel, 
2011; Swanson, 2009). 

In modern food systems, some improved technologies for storage and distribution are in 
development. While some of these are being piloted only in HICs because of their costs, such costs 
will probably come down in the future, allowing a wider use of those technologies for FLW reduction. 
An example is satellite technologies, including GPS, which “enables shippers and carriers to monitor 
quality, reduce risk (and costs) of liability claims and shorten cargo delivery time. Profitability in 
perishable product trade will likely increase further as technologies continue to adapt” (Coyle et  
al., 2001).  

Preserve food safety during storage and distribution in traditional and mixed food systems 

Mycotoxins (including aflatoxin) can contaminate agricultural products, both in the field and during 
storage. Emerging research has demonstrated the utility of utilizing biological control strategies to 
prevent the pre-harvest aflatoxin contamination of crops (Milićević et al., 2010) such as technologies 
that use the ability of native atoxigenic strains of the aflatoxin fungus that compete with the toxic 
strains. Box 17 provides an example of improved storage techniques to reduce aflatoxin in Guinea.  

Box 17 Post-harvest interventions to reduce aflatoxins in Guinea 
Aflatoxin, which frequently contaminates staple foods such as maize and groundnut throughout sub-
Saharan Africa, is a carcinogen and can lead to impaired growth in children. A community-based 
intervention to improve post-harvest practices including sorting, drying and storage by providing one-
time training and materials was conducted in ten villages in the Kindia region of Guinea. Local 
government agricultural advisers provided guidance to subsistence farmers on a package of 
interventions to improve the drying and storage of groundnut. Compliance was monitored at three and 
five months after the intervention. Another ten villages in the region served as controls.  

The concentrations of blood aflatoxin-albumin adducts from 600 people were measured immediately 
after harvest when the intervention took place and at three and five months post-harvest to assess the 
impact of the intervention. In the control villages, mean aflatoxin-albumin concentrations increased over 
time from 5.5 pg/mg immediately after harvest to 18.7 pg/mg five months later. In the farmers who 
participated in the intervention, concentrations were 7.2 pg/mg, which increased only slightly to 8.0 
pg/mg at five months post-harvest. Moreover, two percent of people in the control villages had non-
detectable adduct concentrations as compared with 20 percent in the intervention group. 

Source: Turner et al. (2005). 

5.1.3 Processing and packaging 
Interventions aimed at improving food processing and packaging can enhance the nutrient content of 
foods. In traditional food systems, staple grains are often milled into flours at local levels. Fruits can 
be dried and packaged and transported to local markets. In mixed and modern food systems, foods 
can be more heavily processed into canned, frozen or processed packaged foods for consumption. 
Overall, most people in the world are net-buyers of foods that have been altered from the farm at 
some level. 
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Develop and promote policies, practices and technologies that protect or add nutritional value 
along food chains 

Policies and programmes can be put in place to preserve or add micronutrients into foods during 
processing (i.e. fortification) or to remove less healthy ingredients (e.g. product reformulation to 
reduce sodium and trans fats). Examples of processing include milling, dehulling, germinating and 
fermenting to remove anti-nutrients such as phytates, polyphenols and trypsin inhibitors that impact 
the absorption of key nutrients (De Pee and Bloem, 2009). More evidence and more solutions related 
to primary processing are needed (Hotz and Gibson, 2007; FAO, 2015c). The impacts of processing 
technologies on nutrient content and bio-availability (such as germination, malting and parboiling) still 
need to be better understood and accounted for by all actors. 

Processing and packaging methods such as canning, freezing and Tetra Pak technology can extend 
shelf life and ensure that perishable foods can reach those vulnerable groups who cannot access or 
afford fresh products.  

Facilitate, as appropriate, the use of food fortification in traditional and mixed food systems 

As shown in Chapter 2, food fortification can improve micronutrient intakes and, in some cases, health 
outcomes (Das et al., 2013) because it “has the dual advantage of being able to deliver nutrients to 
large segments of the population without requiring radical changes in food consumption patterns” 
(WHO, 2015e).  

For example, salt iodization programmes have reduced the risk of goitre, cretinism, low cognitive 
function and iodine deficiency in countries worldwide (WHO, 2014b). An innovative partnership in 
Ethiopia on salt iodization is shown in Box 18. Iron fortification has been very successful in improving 
haemoglobin and iron status of women and children (Das et al., 2013; Gera et al., 2012) through a 
variety of fortified foods including rice in the Philippines, soy sauce in China (Chen et al., 2005), fish 
sauce in Viet Nam (Thuy et al., 2003) and cornflour in Venezuela (Bolivarian Republic of) (Mannar 
and Gallego, 2002). Fish powder is promoted in Cambodia in an effort to improve nutrient intakes 
during the first 1 000 days of a child’s life (Bogard et al., 2015). 

Box 18 A partnership among government, non-governmental organizations and 
producer cooperatives to improve iodized salt coverage in Ethiopia 

In 2005, the Ethiopian Health and Nutrition Research Institute (now called the Ethiopian Public Health 
Institute) estimated that over 83 percent of school children had mild to severe iodine deficiency, as 
measured by urinary iodine concentration. Goitre rates of 40 percent in children and 36 percent in 
mothers were also found, which are also indicative of severe iodine deficiency. Moreover, surveys 
indicated household coverage of iodized salt in Ethiopia to be as low as 4.7 percent in 2008. To 
address this gap in coverage, the Global Alliance for Improved Nutrition (GAIN) has been supporting 
the National Universal Salt Iodization (USI) Program in Ethiopia since 2009 through technical and 
financial assistance working with government, the salt industry, civil society and consumers to increase 
the availability and access to adequately iodized salt as part of improving the national food system. 
GAIN has provided input and built capacity across the entire fortification impact model, from foundation 
building, set-up and launch stages through to scale-up and delivery and demonstrating impact. One 
critical activity of GAIN’s support has been the successful establishment of a viable national revolving 
fund with distribution for potassium iodate. Preliminary results from the 2014 National Micronutrient 
Survey indicated that coverage of iodized salt has increased significantly during the time of GAIN’s 
engagement: 95.2 percent of households now have access to salt with some iodine and 42.7 percent of 
households have access to salt that is adequately iodized to national standards. Preliminary data from 
a cluster randomized control trial examining the impact of fortification in children under 36 months in 60 
villages in Amhara have suggested improvements in children’s iodine status, mental development and 
growth. 

Source: Garrett et al. (2016). 
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Regulate food processing in mixed and modern food systems 

In some countries, food processing policies and programmes have targeted trans fats and sodium to 
reduce the burden of NCDs (WHO/WEF, 2011).  

Partially hydrogenated oils (PHOs) are the main dietary source of trans fats. They entered the food 
supply in the early 1900s and quickly became a key ingredient in processed foods given their low cost 
and long shelf life. Denmark was the first country to ban industrially produced trans fats in 2003, 
paving the way for other countries, states and cities to implement similar policies. The ban in Denmark 
virtually eliminated trans fats from the food supply. In the United States of America, a more local 
approach to trans fat bans has been adopted. New York City was the first city in the United States of 
America to ban trans fats in restaurants and fast-food outlets, which led other jurisdictions to adopt 
similar policy measures, reducing the quantity of trans fats in the food supply. More recently, the Food 
and Drug Administration (FDA) of the United States of America proposed to remove the “generally 
recognized as safe” (GRAS) status from PHOs in that country, which would essentially act as a 
countrywide trans fat ban. 

Mandatory labelling of trans fats has been another approach to reducing trans fat availability in the 
food supply. Canada and the United States of America were the first countries to adopt trans fat 
labelling, which led the food industry to reformulate many of their products leading to significant 
reductions in trans fats in the food supply (Mozaffarian et al., 2010; Ratnayake et al., 2009), which 
coincided with reductions in trans fat levels in blood serum (United States of America) and breast milk 
(Canada) (Ratnayake et al., 2014; Downs et al., 2013).  

Prepared and processed foods can contain high amounts of “hidden” salt given that consumers are 
not aware of and may be desensitized to those amounts (He et al., 2012). Setting recommended or 
mandatory targets or standards for salt levels in different categories of foods might be one of the most 
effective ways to reduce this “hidden” salt consumption. As of 2015, 75 countries had developed 
national salt reduction policies (Trieu et al., 2015). There is some evidence to indicate that sodium 
consumption has declined due to improvements in knowledge, attitudes and behaviour in some 
countries; however, more rigorous evaluations of salt reduction programmes are needed (Trieu et al., 
2015).  

In the United Kingdom, a salt reduction programme was established in 2003 and continued until 2010, 
consisting of three key elements: (i) setting targets and working with industry to reformulate foods to 
reduce salt levels; (ii) encouraging the use of improved nutrition labelling to make it easier for 
consumers to make healthier choices; and (iii) undertaking campaigns and working with non-
governmental organizations (NGOs) to raise consumer awareness about salt consumption. 
Throughout the seven years of the salt reduction programme, there were substantial reductions in the 
salt content of foods (up to 70 percent) as well as a 15 percent reduction in sodium levels in humans, 
as measured through 24-hour urinary sodium excretion (He et al., 2014; Wyness et al., 2012). 

5.1.4 Retail and markets 
Once food is produced and moved through the food supply chain, it hits the retail space through 
various types of markets. Markets are highly variable in what they provide but also in how they are 
accessed and by whom.  

Improve connectivity of smallholders to markets in traditional and mixed food systems 

While some smallholders only grow food for their own consumption, most of them also sell some of 
the food they produce and need access not only to local markets but also to national ones. Globally, 
80 percent of smallholders operate in local and domestic food markets (CFS, 2016). There are many 
barriers that prevent smallholders from accessing and benefiting from markets and that need to be 
addressed through policies and investment (HLPE, 2013). A lack of storage, including cold storage, 
means smallholders often need to sell their products soon after harvest when prices are low. Lack of 
transportation and road infrastructure makes it difficult for smallholders to reach markets and leads 
consumers, especially in cities, to rely more heavily on imported food. As shown by Tacoli (2003), this 
disconnect between rural smallholders and urban markets exacerbates rural poverty. In some cases, 
new markets need to be created and adapted standards need to be implemented. Smallholders also 
need bargaining power at markets that can be accomplished through farmer cooperatives or other 
organizations and governments and NGOs can support these. The HLPE also recommended that 
governments should prioritize smallholders when sourcing food for school and institutional feeding 
programmes (HLPE, 2013). In 2016, CFS made a list of recommendations on connecting 
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smallholders to markets. These include making the product demand more consistent and reliable, 
increasing smallholder access to market price information as well as taking actions to stabilize these 
prices, increasing smallholder participation in decision-making and supporting smallholder 
organizations, and improving processing and storage as well as roads (CFS, 2016). 

Encourage supermarkets to procure “healthier” foods in mixed and modern food systems 

The “supermarket revolution” in developing countries is impacting dietary patterns and nutritional 
outcomes. Policies and programmes should be developed to encourage supermarkets to supply more 
nutritious food items such as fresh fruits and vegetables at affordable prices, and to procure local 
products, particularly from or smallholders, as has been done in China. In this country, several policy 
changes increased the number of supermarkets, such as liberalization of retail and government 
investment in supermarket chains. In Shanghai, the top three chains are managed by the municipal 
government and are provided with easy access to capital. A government programme, nonggaichao, 
explicitly converted wetmarkets to supermarkets through an auction system from 2003 to 2007 in 
several large cities throughout the country. Supermarkets have then aimed to increase sales of fresh 
products by optimizing procurement to reduce prices to be more competitive with wetmarkets 
(Reardon and Gulati, 2008; Hu et al., 2004).  

In South Africa, private health insurance company partnerships with supermarkets led to 
improvements in nutritious food purchases and lower consumption of foods high in salt and/or sugar, 
fried foods, processed meats and fast food (Sturm et al., 2013; An et al., 2013). In East Africa, African 
leafy vegetables (such as kale, nightshades, cowpea greens and pumpkin greens) have become a 
niche crop, and women farmers are supplying them to larger supermarket chains (Cernansky, 2015). 
Nutritious crops such as quinoa, millet and teff, meanwhile, are progressively becoming more 
common in Western supermarkets, with potential benefits for smallholder farmers (Bellmare et al., 
2016). The dynamics of the supermarket could change rapidly over the next decade with online 
shopping. Some of the downsides of these changes and technologies are that they could reduce 
employment opportunities, discourage cooking, increase the consumption of packaged foods that are 
not necessarily healthy, and generate more waste. 

Support farmer connectivity through information technology 

Linked to markets, information technology has played an increasingly important role in today’s 
business activities associated with delivering nutritious foods to markets, which has led to the 
emergence of e-commerce. In developing countries, business-to-consumer (B2C) e-commerce is 
rapidly expanding, particularly in Asia and Africa. China has already emerged as the largest global 
market for B2C e-commerce (UNCTAD, 2015). The development of e-commerce has been affecting 
the food system, and the relationship has changed across the actors in the food supply chain. 
Agricultural firms have been changing the way they think about their business structure and functions 
by adopting e-commerce practices (Manouselis et al., 2009). The development of e-commerce 
provides new opportunities for farmers, including smallholders, to develop their own businesses and 
implement their innovative ideas. They could also be involved in the food supply chain and build 
closer market linkages with customers who are demanding certain types of foods through e-
commerce platforms. Due to the existence of several barriers to further development, governments 
need to take actions to establish a good e-commerce environment for related actors, including making 
national strategies for medium- or long-term development, building legal and regulatory frameworks 
for trust transactions between traders, improving awareness and knowledge related to e-commerce 
among different actors and providing ICT infrastructure. 

5.1.5 Evidence gaps in the food supply chain 
There is still a gap in the evidence regarding what are the best production systems for improving 
nutrition, while also ensuring sustainability and economic viability in low- and middle-income settings. 
First, more studies are needed that have rigorous designs, methods and metrics to assess the 
impacts of household food production strategies on biological and dietary indicators of nutrition 
(Girard et al., 2012). Second, smallholder farms do not exist in isolation. The relationship between 
production and consumption diversity needs to be considered at spatial scales beyond households, 
including subnational scales capturing the landscape level (Remans et al., 2015). Third, there are 
significant trade-offs for farmers in their farming decisions. Many farmers are seeing themselves 
obliged to diversify their employment portfolio. This makes research into production-to-diet pathways 
more complex, yet all the more important to focus on (Fanzo, 2017). Fourth, research on biodiversity 
will continue to be important in the future, especially in terms of neglected and underutilized species 
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and orphan crops. Greater understanding of the nutritional and toxicological properties of 
underutilized species is needed (Bharucha and Pretty, 2010), and there is a need for whole value 
chain research to promote the production, marketing and consumption of orphan crops (Gómez et al., 
2013). Last, in all food systems, many small- and medium-sized enterprises (SMEs) provide a critical 
link between smallholder producers, markets and consumers in both rural and urban areas. However, 
SMEs still face many challenges that limit their contribution to FSN, including a limited access to 
technologies, credit and infrastructure, limited capacities to influence and implement standards, as 
well as a lack of knowledge of the determinants of consumer behaviour. 

5.1.6 Key points of interventions across food supply chains 
Food supply chains can be improved to ensure nutrition enters the chain by increasing access to 
nutrient-rich foods while, at the same time, maintaining or increasing the nutritional value of products 
as they move along the supply chain. This may occur in various ways – by the creation of crop-
diverse production landscapes for instance, the utilization and promotion of local, underutilized 
species in sustainable ways, or the cultivation of bio-fortified crops such as orange-fleshed sweet 
potato (Tomlins et al., 2007; HarvestPlus, 2014), among other means. Food supply chains can also 
reduce levels of nutrients associated with diet-related NCDs (e.g. trans fat, sodium and sugar).Food 
supply chains can thus either maintain or increase nutritional value or cause nutrition to exit the chain 
when nutrients are removed from a given food as it moves along the chain. Figure 14 depicts the 
ways in which nutrition can enter and exit the supply chain. As shown in the previous sections, 
interventions are possible at each stage of the food supply chain.  

Figure 14  Exit and entry points along the nutrition value chain 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Source: Fanzo et al. (2017b). 
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5.2 Priorities for action in food environments 
Healthy food environments facilitate healthier food choices. Although there has been substantial 
research describing food environments in HICs, less attention has been given to LMICs. 
Nevertheless, policies and programmes aimed at improving the quality of the food environment have 
been implemented worldwide, some of which are described in the section below.  

5.2.1 Availability and physical access (proximity) 
The physical access to diverse types of food in a given food environment influences what consumers 
can purchase and subsequently consume. Policies are needed that encourage healthy outlets and 
combat the spread of food deserts. These may be different than the policies required to rectify “food 
swamps” (e.g. zoning powers to restrict “unhealthy” food retail outlets (such as fast-food restaurants) 
near schools). Food deserts and swamps are an increasing problem in LMICs, particularly in mixed 
food systems, as these countries urbanize. 

Address food deserts and food swamps in mixed and modern food systems 

Mobile markets and food carts can improve access to healthy foods, such as fruits, vegetables and 
ASF in food deserts and swamps. Studies in the United States of America, Philippines, Thailand, 
Indonesia, Bangladesh, Egypt, Nigeria and Senegal have shown that these had nutritional benefits in 
each of these countries (Tinker, 1997). Food carts have also been shown to be a good solution in 
Kumba and other cities in Cameroon (Acho-Chi, 2002; Zepeda and Reznickova, 2013).  

Several cities in the United States of America have begun initiating policies to improve the availability 
of healthier foods in low-income neighbourhoods, including in Philadelphia, Baltimore and New York 
City, among others. Box 19 provides an overview of the policies that have been put in place in New 
York to address the issue of food availability.  

Bridle-Fitzpatrick (2015) found that, in Mexico, food swamps are a bigger problem than food deserts. 
One potential solution is for fast-food and other food retailers to offer more nutritious options. Fast-
food outlets are now offering healthier options, including fruits, salads and rotisserie chickens and not 
just fried foods. This trend needs to be reinforced by public policies in order to enhance the 
accessibility and affordability of these foos. 

 

Box 19 Increasing the availability of fruits and vegetables in low-income 
neighbourhoods of New York 

In an effort to increase fruit and vegetable consumption among lower socio-economic groups in New 
York City, the city has implemented several initiatives aimed at improving both the supply of and the 
demand for fruits and vegetables. These include Green Carts, the Healthy Bodega Initiative and the 
Food Retail Expansion to Support Health (FRESH) programme.44  

New York City provided vendor licences for Green Carts that sell fresh fruits and vegetables in low-
income neighbourhoods. An evaluation of this programme found that the Green Cart programme was 
reaching low-income populations, some of which reported increasing their fruit and vegetable 
consumption since shopping at the Green Cart.  

There is some evidence to indicate that the Healthy Bodega Initiative,45 which works with bodegas to 
increase the sale of low fat milk, vegetables and fruit, and with community organizations to increase 
consumer demand for these foods, led to increased sales of healthier items and some improvements  
in consumer purchases (Dannefer et al., 2012).  

Finally, the FRESH programme provides zoning and financial incentives to promote the establishment 
and retention of grocery stores in underserved neighbourhoods. Nineteen FRESH projects have been 
approved and nine stores have opened since the programme was launched in 2008. A survey of 
shoppers conducted by the New York Economic Development Corporation (2015) found that  
80.4 percent reported purchasing more fruits and vegetables since the stores opened. 

Sources: Dannefer et al. (2012); Downs and Fanzo (2016); NYCEDC (2015). 

                                                      
44  See: https://www.nycedc.com/program/food-retail-expansion-support-health-fresh  
45  See: http://www1.nyc.gov/assets/doh/downloads/pdf/cdp/healthy-bodegas-rpt2010.pdf  

https://www.nycedc.com/program/food-retail-expansion-support-health-fresh
http://www1.nyc.gov/assets/doh/downloads/pdf/cdp/healthy-bodegas-rpt2010.pdf
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Encourage healthier diets through public procurement of foods  

The provision of food in schools, hospitals, workplaces and government buildings has the potential to 
improve diets and to influence production, including through sourcing food from local producers, e.g. 
in Brazil (Hawkes et al. 2016). In Japan, the “Table for Two” programme tackles obesity and 
malnutrition at the same time by "transferring" excess energy to those who need it. This is achieved 
by partnering with corporations to provide healthy, lean meals in cafeterias, restaurants, vending 
machines and now food trucks at an extra USD 0.25 or 20 yen, which is donated to local 
organizations in Africa that provide meals to children (Table for Two, 2017). 

School meals provide the opportunity to ensure that children in school get at least one healthy meal 
per day. They also provide opportunities for supporting local farmers. Home-grown school feeding 
programmes exist throughout sub-Saharan Africa. In the case of the Ghana School Feeding 
Programme, the creation of local markets also increased food security as measured by household 
food access and months of the year with food security for people living around the schools (Sumberg 
and Sabates-Wheeler, 2011). A randomized trial in Burkina Faso compared school lunches to take 
home rations for girls enrolled in school and found that both attendance and mathematics scores 
improved but also that the take home rations improved sibling nutritional status (Kazianga et al., 
2009). A study in the United States of America found that school meals can have positive impacts on 
the dietary quality of those children who are nutritionally disadvantaged more so than on those 
children who are less in need (Smith, 2017). 

5.2.2 Economic access (affordability) 
For consumers to be able to purchase and consume the foods that are available within the food 
environment, these also need to be affordable.  

Promote healthier diets through discriminatory trade policies 

Trade policies impact the food that is available and affordable within a given country. They can shift 
production patterns and lead to improvements in the way food is produced and traded. Open trade is 
generally associated with lower food prices (see section 4.3.2 above). However, open trade can make 
it more difficult to limit access to unhealthy food. Box 20 provides an example of how open trade was 
curtailed to reduce the availability of fatty meats in Pacific Island countries.  

Box 20 The use of trade-related policy to reduce fatty meat availability in Samoa and Fiji 
Trade-related policy has been used as a tool to try to address the “dumping” of fatty meats in the 
Pacific Island countries of Fiji and Samoa. In Fiji, the sale of mutton flaps was banned in February 
2000. In August 2007, the Government of Samoa banned turkey tail imports given concerns related to 
their high fat content (32 percent). Both these policies led to a sharp decline in the availability of these 
fatty meats.  
In Fiji, prior to the ban, 221 tonnes of mutton flaps were exported from New Zealand and by 2001 no 
flaps were exported from New Zealand. Then, imports increased again to reach around 115 tonnes in 
2005, likely because the ban focused on sales rather than imports. Thus mutton flaps could still be 
imported for processing if not for direct sale.  
In Samoa, turkey tail imports ceased after the ban. A survey conducted by the Samoan Nutrition Centre 
found that just under half of respondents shifted consumption from turkey tails to other cheap meats 
including sausage or mutton; however, approximately a quarter reported eating lower-fat meat or 
seafood, and a few respondents reported eating less meat overall due to the ban. Nevertheless, as part 
of Samoa’s accession to the World Trade Organization in 2011, the ban on turkey tails was removed, 
given that it was considered a barrier to trade. It has now been replaced by a 300 percent import duty. 
Sources: Thow et al. (2010b, 2014a). 

Encourage healthier diets through taxes and subsidies 
Making nutritious foods cheaper and unhealthy foods more expensive, for instance through taxes and 
subsidies, may be one way to influence consumers’ behaviour and subsequent food intakes (Eyles et 
al., 2012; Thow et al., 2014b; Thow and Downs, 2014). There is strong evidence to suggest that taxes 
and subsidies are an effective tool for changing dietary intakes. Some studies (Thow and Downs, 
2014; Thow et al., 2014b) showed that the consumption of taxed sugar-sweetened beverages (SSBs) 
can be reduced in the range of 20 to 50 percent while the consumption of subsidized fruits and 
vegetables can be increased in the range of 10 to 30 percent. Box 21 presents the taxation of SSBs 
and foods of high caloric density implemented in Mexico. 
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Box 21 Taxation of sugar-sweetened beverages and non-essential energy-dense foods 
in Mexico 

In January 2014, an excise duty of one peso (i.e. around 10 percent) per litre was applied to sugar-
sweetened beverages (SSBs) and an ad valorem excise duty of 8 percent was applied to non-essential 
energy-dense foods.  

A recent survey carried out on consumer purchases from January 2012 to December 2014 was used to 
examine purchases of over 6 000 households. The volume of food purchases that was taxed and 
untaxed in these households was examined from January 2012 to 2014, controlling for household 
characteristics and contextual factors.  

In December 2014, purchases of taxed SSBs had declined by 12 percent, and by 17 percent among 
lower socio-economic households, compared with pre-tax trends. Moreover, purchases of untaxed 
beverages were 4 percent higher than the counterfactual, mainly attributed to increased bottled water 
purchases.  

A similar pattern was found for non-essential energy-dense foods, where there was a 5.1 percent 
reduction in purchases beyond what would have been expected based on pre-tax trends. There were 
no corresponding changes in purchases of untaxed foods. Among low socio-economic households, 
there was a 10.2 percent reduction in the purchases of taxed foods compared with what would have 
been expected – high socio-economic households did not change their purchasing habits. 

Sources: Batis et al. (2016); Colchero et al. (2016). 

There are also several studies with mixed results related to the Public Distribution System (PDS) in 
India. One study found that access to subsidized grain through the PDS has had a positive impact on 
calorie consumption as well as on selected nutrients (Parappurathu et al., 2015). On the other hand, 
Kaushal and Muchomba (2015) found that, while the increase in income resulting from the subsidy led 
to a reduction in the consumption of coarse grains and increased expenditure on non-food items, it 
had no effect on nutrition in poor households.  

One argument against food taxes is their potential regressivity: they impose a larger burden on the 
poor than on the rich. Thow et al. (2010a) found that combining food subsidies with taxes could help 
alleviate this potential regressivity and enable consumers to switch to more healthy products without 
incurring additional costs. The review indicates that food subsidies and taxes can influence 
consumption in HICs and that imposing substantial taxes on fattening foods may improve health 
outcomes such as overweight, obesity and chronic diseases. Further research is needed on 
consumer responses to food taxes in developing countries (Thow et al., 2010a). A summary of the 
evidence on taxes and subsidies is presented in Table 5. 

Table 5 Summary of evidence on taxes and subsidies 

 Food / beverage taxes Nutrient-focused taxes Subsidies 

Effect on 
consumption 

Strongest evidence for 
SSB taxes – reduce 

consumption by same 
percentage as tax rate. 

Reduce consumption of target 
but may increase consumption 

of non-target nutrients; may 
apply to core foods; better if 

paired with subsidy. 

Increase healthy food 
intake. Strongest evidence 

for fruit and vegetable 
subsidies. 

Effects on 
body 

weight/diseas
e outcomes 

Substitution will affect total 
calorie intake. Most 

effective to target sugar 
sweetened beverages. 

Limited evidence for 
disease outcomes. 

Disease outcome affected by 
substitution – nutrient profile 

taxes less likely to have 
unintended effects than single 

nutrient-based taxes. 

May also increase total 
calorie intake and body 

weight. Very likely to reduce 
dietary NCD risk factors. 

Differential 
effects 

May be most effective for 
low-income populations; 

may have greater effect on 
those who consume most. 

May be more likely to have 
regressive effects as more 

likely to apply to core foods. 

Mixed socioeconomic status 
effects for population 

subsidies, may benefit 
wealthy. Targeted low-

income subsidies effective. 

Source: Thow et al. (2014b).  
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Promote healthier diets through price promotions in mixed and modern food systems 

Price promotions are an effective tool to encourage consumers to purchase nutritious and healthier 
foods. Price decreases have been associated with increased purchases of some nutrient-dense foods 
(Chandon and Wansink, 2012).  

Understand the effect of remittances on nutrition status in traditional food systems 

Remittances can increase access to (purchased) food and may have a consumption smoothing effect, 
reducing households’ vulnerability and leading to improved food security and reductions in 
underweight. However, remittances appear to have little effect on markers of chronic 
undernourishment. Evidence also indicates that the extra income from remittances may compound 
trends towards purchasing less healthy foods that are associated with the nutrition transition. There is 
an urgent need for further research on the effect of remittances on nutrition and diets, with remittance 
income forecast to rise rapidly into the future due to globalization and migration (Thow et al., 2016). 
Programmes to ensure that those households receiving remittances move beyond just meeting 
energy sufficiency needs to improve their dietary quality could create nutritional benefits (Thow et al., 
2016). 

5.2.3 Promotion, advertising and information 
Promotions, marketing and advertising influence consumer decisions on what types of foods to 
purchase and consume. Promotions can be done through foods on sale at a reduced price (e.g. two 
for one), premiums, sampling, coupons, contests, sweepstakes and event marketing. There are many 
techniques to market and advertise foods to influence food purchase behaviour, including television 
advertising, packaging, in-school marketing, product placements, the Internet, toys and products with 
brand logos, and youth-targeted promotions, such as cross-selling and tie-ins (Story and French, 
2004). 

Promote healthier food options 

Promotion of foods, such as placement in markets or on store shelves, and branding, influence food 
preferences in ways that consumers may not be consciously aware of (Chandon and Wansink, 2012). 
Placement strategies may involve positioning products at eye-level or using product grouping to 
influence purchasing, though further studies are needed to evaluate such strategies. The physical 
location of products in a store can also create comparisons between attributes, such as when the 
placement of a low-fat, nutrient-poor food in the health food aisle leads the consumer to perceive the 
product as being better tasting and more healthy than when the product is displayed in a section 
where there are other nutrient-poor foods (Glanz et al., 2012). Children are especially influenced by 
package design, colour and character branding, using these cues to determine whether a product is 
“fun” or “healthy and boring” (Glanz et al., 2012). However, this can also be utilized to improve 
children’s diets by using familiar cartoon and media characters to increase fruit or vegetable 
consumption among children (Kraak and Story, 2015).  

Strengthen regulations for advertising and marketing 

Advertising and marketing influence consumer preferences and increase consumer demand for 
certain food products. Marketing to children is especially problematic. Children require special 
protection, and are particularly susceptible to influences such as food marketing and advertising.  

Although there have been steps taken to reduce marketing to children over the past decade, most 
notably with the WHO recommendations on marketing of foods and non-alcoholic beverages to 
children, endorsed by the World Health Assembly in 2010 (WHO, 2010d), insufficient progress has 
been made (Kraak et al., 2016). Stronger regulatory approaches are needed, particularly advertising 
bans to children. Barennes et al. (2016) suggest measures such as: large-scale education 
campaigns; exclusion of the infant formula industry from nutrition education and policy roles; and 
strong penalties for violations of the International Code of Marketing of Breast-milk Substitutes. 

Countries committed to scaling up nutrition should begin by regulating the marketing of commercial 
infant formula and other breast-milk substitutes and by implementing the full set of WHO 
recommendations on the marketing of breast-milk substitutes and of foods and non-alcoholic 
beverages to children (De Schutter, 2011). The International Code of Marketing of Breast-milk 
Substitutes needs to be strictly enforced through accountability mechanisms and international 
legislative enforcement.  
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The obesity crisis cannot be solved without dramatic changes to the obesogenic marketing 
environment that surrounds children (Harris et al., 2009). Public officials have a responsibility to 
intervene through policies such as banning the promotion of unhealthy food advertisements or other 
methods targeted at children, subsidizing healthier alternatives and restricting or banning certain 
ingredients (Harris and Graff, 2015). Governments also are justified in intervening in schools to 
promote healthier approaches to eating and physical activity. With regard to advertising junk food to 
children, various types of legislation should be considered by states to put strict measures in place to 
protect children and assist parents in promoting healthy eating at the household level. Education of 
parents and childcare providers on good childhood feeding practices can also impact food-purchasing 
behaviour. 

Increase transparency of information on labels 

Nutrition labelling has been commonplace in many countries for several decades. It aims to provide 
consumers with information about the nutrient content of a given food. The Codex Alimentarius 
Commission, established by FAO and WHO has developed standards for nutrition guidelines on food 
products (FAO, 2012b). Although many countries have adopted back-of-the-pack (BOP) and front-of-
the pack (FOP) information on energy and specific nutrients since the development of the CODEX 
guidelines, there is limited evidence to indicate that these labels have influenced consumer 
comprehension and food-purchasing decisions (Mandle et al., 2015; UNICEF, 2016d).  

Mandle et al. (2015) noted that labelling research and reviews focus mainly on Western countries with 
limited peer-reviewed analysis on labelling in countries in the global South calling for more research 
evidence in these regions. In Latin America, despite the prevalence of FOP labelling components, 
there is a lack of studies evaluating impact or effect on diets and nutrition in the region (UNICEF, 
2016d). 

These labels require some degree of nutritional literacy, and are difficult to interpret for many people. 
For this reason, there have been recent moves to adopt easy-to-interpret labels (e.g. traffic light, star 
ratings, etc.) on FOP or on store shelves. It is thought that labels of this type are easier for consumers 
to interpret and may help them make better food choices. However, the evidence related to 
purchasing behaviour and intake associated with labels is both limited and mixed (Hersey et al., 
2013). Studies indicate that consumers can more easily interpret and select healthier products with 
nutrient-specific FOP nutrition labels that incorporate text and symbolic colour to indicate nutrient 
levels rather than nutrient-specific labels that only emphasize numeric information, such as guideline 
daily amounts expressed as percentages and/or grams. Summary systems may influence consumers 
to purchase healthier products (Hersey et al., 2013). 

FOP labels can provide an incentive to industry to reformulate their products. There is preliminary 
evidence to indicate that Ecuador’s front-of-pack traffic light labels have led to product reformulation 
by large and medium food industries with over 20 percent of them reporting a reformulation of at least 
one product that contains the red traffic light for sugar, fat or salt (ANDES, 2016). France, in its law of 
modernization of the health system (Law n°2016-41, article 14-II), plans to establish a voluntary 
graphic nutritional label in order to illustrate the mandatory nutritional information required by the 
European regulations and to facilitate consumer choices (WHO, 2017c). An innovative front of the 
pack labelling system has also been implemented in Chile as shown in Box 22. 
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Box 22 Regulation of marketing, labelling and the school environment in Chile: a 
comprehensive policy to tackle obesity and improve the food system 

By 2014, Chile had the second highest obesity prevalence in Latin America, after Mexico. Approximately 
two-thirds of Chilean adults were overweight, and 27.8 percent were obese (PAHO, 2016a). Such figures 
have been fuelled by the increasing consumption of highly-processed products in the country: sales had 
grown from 125.5 kg/capita/year in 2000 to 200.6 kg/capita/year in 2013, ranking Chile as the country with 
the second highest per capita sales of highly-processed products in Latin America (PAHO, 2015). 

The Chilean Government led a thorough process of debate and investigations in the country that resulted 
in the publication of Law 20.606 in 2012 (Chile, 2012), which stipulates that food and drink products shall 
be labelled with front-of-pack nutritional warnings if high in energy, fats, sugars and/or salt. These front-of-
pack labels46 came into effect in June 2016. They consist of a black stop sign for items with high 
quantities of energy, saturated fat, sugar and sodium.  

This law has contributed to build a healthier food system by:  

 warning citizens about products that should not be the basis of people’s diet (application of 
abovementioned front-of-pack warning system); 

 restricting the demand for such products (ban on the advertising of such products to children); 
and  

 protecting the school food environment (prohibition on the sale, provision, promotion or 
marketing of such products in schools). 

The regulation restricts advertising of products that require a stop sign to children under the age of 14. If 
foods have the black stop sign, they are also not allowed to be advertised on TV or distributed in schools. 
This takes labelling one step further in that it promotes programmatic action. 

Since the law’s introduction, 93 percent of the population of the Metropolitan region of Santiago de Chile 
recognizes the front-of-pack nutritional warnings, and 92 percent has declared that the warnings have 
been influencing their purchasing decisions, of which 68 percent indicate that when deciding between 
products, they choose those with fewer or no warnings (Valdebenito et al., 2017). 

5.2.4 Food quality and safety 
Consumers are increasingly concerned about food quality and safety (Euromonitor International 
Passport, 2015; Alexander-Kasriel, 2016), while at the same time there is growing interest in 
“functional” foods47 that may be health-promoting, although the effects of this trend are controversial 
and require further research.  

Certify food safety across all food systems 

There are many technologies, including removal and inactivation that reduce microbial activities, or 
emerging and innovative technologies, such as filtration, centrifugation and separation (Koutchma and 
Keener, 2015) relevant to food safety at all levels of the food supply chain. However, because most 
food-borne illnesses occur in developing countries, emphasis is placed on making existing 
technologies more affordable and accessible. For instance, drinking water disinfection is a vital part of 
protecting the public from outbreaks of infectious and parasitic diseases found in water (Amy et al., 
2000). Adding chlorine, chloramines, ozone, iodine, chlorine dioxide and ultraviolet light are common 
ways to improve water’s microbial, chemical and aesthetic qualities (AwwaRF, 2007). 

Many cities implement policies and programmes to improve food safety in urban environments. In 
Abidjan, Côte d’Ivoire, and Oakland, United States of America, street food vendors were licensed in 
order to increase hygiene standards and decrease food-borne diseases (IPES-Food 2017). In Dhaka, 
Bangladesh, a safe food cart initiative aimed to decrease bacterial contamination of street food by 
providing training and selling street carts to those who complete the training. The street food vendors 
have to charge higher prices to cover the cost of the cart but vendors report customers being willing to 
pay for safer food. Viet Nam and Thailand have also enacted laws and programmes to improve food 
safety in urban street food (Germain, 2017). In Shanghai, China, all food businesses are required to 
be part of the Shanghai Food Safety Information Tracing Management Regulation Program to 
                                                      
46  See: http://web.minsal.cl/wp-content/uploads/2015/08/decreto_etiquetado_alimentos_2015.pdf  
47  Processed foods containing ingredients that aid specific bodily functions in addition to being nutritious. 
 

http://web.minsal.cl/wp-content/uploads/2015/08/decreto_etiquetado_alimentos_2015.pdf
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increase traceability and accountability and improve food safety. Zoonotic diseases, such as avian flu, 
Ebola and Zika, can also be transmitted into the food supply and need to be combated by 
governments through improved surveillance mechanisms (Ordaz-Németh et al., 2017; Barr and 
Wong, 2016; Plourde and Bloch, 2016). 

There is a need for education, training on, and monitoring of the prevention of food-borne illnesses 
among all food supply chain actors and the public. There is also a need for strengthened institutions 
and policies through an integrated effort piloted by public authorities, not just individual investments. 
For example, to improve cold chain transport, public investment must also include stabilization of the 
energy supply, capacity building and control. The HLPE report on FLW further articulates this 
approach with Tunisia as a case study (HLPE, 2014a). 

Traceability (i.e. the ability to trace and follow food, feed or food-producing animals or ingredients, 
through all stages of production and distribution) helps provide safer foods and better connect 
producers to consumers. The direct benefits of traceability are supply chain optimization, product 
safety and market advantages (Regattieri et al., 2007). Consumers can track the full path of food from 
the origin to the table, know the quality of the food and buy safer food to meet their needs. 

Improve food quality across all food systems 

There may be voluntary guidelines or policy options for improving the quality and composition of foods 
in the food environment, e.g. the nutrient profile proposed by the Pan American Health Organization 
(PAHO, 2016b). Food and beverage industries are working on reformulations, for example, in 
reducing sugar and sugar replacements. In Singapore, the Healthy Hawkers Programme led to an 
increase in the availability and affordability of healthier oils for use by street vendors after the Health 
Promotion Board worked with oil manufacturers to produce a blended oil with 25 percent less 
saturated fat than the one typically used by vendors (palm oil). To bring down the cost of the blended 
oil, the Health Promotion Board worked with manufacturers to share logistic services, including 
storage and delivery resources, which led to the oil being comparable in price to palm oil and, thus, a 
realistic and feasible alternative (Hawkes et al., 2013).  

5.2.5 Evidence gaps for the food environment 
Food environments are constantly changing, with consequences for diets, nutrition and health. They 
need to be monitored in a systematic way (Swinburn et al., 2013). Food environment research is 
evolving and there are gaps in its theory and empirical evidence, as well as in the metrics and 
methods to assess food environments and their dynamics, (Turner et al., 2017). Most research on 
food environments has taken place in HICs and within modern food system types, and much less so 
in LMICs particularly in traditional or mixed and more complex food system types, where some of the 
nutrition burden is different (i.e. obesity and diet-related NCDs versus food insecurity and stunting). 
There is a need for a “data revolution” and more metrics to be able to understand how food 
environments are changing (UNSCN, 2016a). 

Future research on food environments can be envisaged as having three aspects. First, there is a 
need to document the extent of changes in food environments in different contexts and the specific 
role of certain drivers (Kimenju and Qaim, 2016). The second stream of future research relates to the 
effect of food environments on nutrition and health. Effects of different aspects and drivers of the 
nutrition transition on diets and nutrition may differ by context and age group, and may involve several 
trade-offs (Gómez et al., 2013; Kimenju et al., 2015). There is also a need to understand the effect of 
complex and dynamic drivers, such as trade and globalization, on diets (Thow, 2009; Kearney, 2010). 
The third stream of research could investigate how to influence the food environment to supply 
healthier food products (GloPan, 2016a). 

5.2.6 Key points of interventions across food environments 
Policy interventions have to be adapted to each food system type and to the local context. Table 6 
provides an overview of some key points of intervention within the three different food system types to 
improve the quality of the food environments, based on the specific markets associated with those 
food systems. A single intervention will be insufficient to address the multitude of connected factors 
that affect the food environment; instead, multiple interventions will be necessary to realize lasting 
change.   
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Table 6 Summary of key points for intervening in different food systems to improve food environments 

 Availability and physical 
access (proximity) 

Economic access 
(affordability) 

Promotion, advertising  
and information Food quality and safety 

TRADITIONAL FOOD 
SYSTEMS 
Daily village kiosks 
Daily, local side of the road 
traditional markets 
Weekly, regional traditional 
markets 

Promote and invest in small, 
local food processing 
Invest in roads, ICT and 
marketplace infrastructure 
Improve public transportation 
to and from markets 

Provide incentives and support 
for stocking  
nutritious foods 
 

 

Provide food safety training and 
certification to merchants 
Provide incentives for 
investment in cold storage 
Ensure that markets have 
access to water and sanitation 

MIXED FOOD SYSTEMS 
Supermarkets 
Wet markets 
Bodegas and corner stores 
Fast-food restaurants 
Street food vendors 

Pass zoning laws to 
incentivize retailers to 
establish supermarkets in low-
income areas 
Pass zoning laws to reduce 
the density of fast-food 
restaurants and food swamps 

Provide incentives and support 
for stocking nutritious foods in 
supermarkets and bodegas and 
corner stores 
Provide incentives for street food 
vendors to sell nutritious foods 
and use healthier ingredients 
 

Restrict in-store promotions of energy-
dense foods of little nutritional value in 
supermarkets and bodegas and corner 
stores 
Adopt easy-to-interpret front-of-pack 
labels on packaged foods 
Set default options at fast-food 
restaurants to include nutritious foods 
Add labelling to menus and boards in 
fast-food restaurants (kcal, sodium, etc.) 
Restrict marketing of energy-dense foods 
of little nutritional value to children 

Tax energy-dense foods of little 
nutritional value 
Provide food safety training and 
certification to merchants in wet 
markets and for street food 
vendors 
Improve access to water and 
sanitation in wetmarkets and for 
street food vendors 
Provide incentives for 
investments in cold storage 

MODERN FOOD SYSTEMS 
Upscale specialty markets 
Supermarkets 
Farmers markets 
Bodegas and corner stores 
Fine dining 
Fast healthy casual take-away 
Fast food restaurants 
Food trucks 
Street food vendors 

Pass zoning laws to 
incentivize retailers to 
establish supermarkets in low-
income areas 
Provide incentives for 
establishing farmers markets 
in low-income areas 
Pass zoning laws to reduce 
the density of fast-food 
restaurants and food swamps 
Provide incentives for food 
trucks to sell nutritious foods in 
low-income areas  

Provide price incentives for 
nutritious foods at all outlets 
Provide incentives and support 
for stocking nutritious foods in 
supermarkets and bodegas and 
corner stores 
Provide incentives for low-
income families to purchase 
fruits and vegetables at 
supermarkets and farmers 
markets 
Provide incentives for food trucks 
and street food vendors to sell 
nutritious foods and use 
healthier ingredients 

Restrict in-store promotions of energy-
dense foods of little nutritional value in 
specialty markets, supermarkets and 
bodegas and corner stores 
Adopt easy-to-interpret front-of-pack 
labels on packaged foods 
Ensure accuracy and transparency of 
statements and labelling related to 
nutritional value and sustainability 
Set default options at all restaurants to 
include nutritious foods 
Add labelling to menus and boards in all 
restaurants (kcal, sodium, etc.) 
Restrict marketing of energy-dense 
foods of little nutritional value to children 
Promote healthy diets in schools 

Tax energy-dense foods of little 
nutritional value 
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5.3 Priorities for orienting consumer behaviour towards healthier 
diets 

Consumers can shape the food supply through their behaviour and demand for specific foods. 
Demand-side interventions focus on awareness, behavioural change, willingness to pay, knowledge 
transfer and empowerment to increase demand for nutritious foods and thereby improve dietary 
patterns. Governments and NGOs can influence consumers’ perceptions of the nutrition value (as  
well as aspects of sustainability, heritage and culture, etc.) of foods by implementing regulation, mass 
media campaigns, adopting nutrition guidelines and nutrition education (Wilkins, 2005). This section 
reviews some of the channels through which consumer behaviour can be oriented towards healthier 
diets. 

5.3.1 Nutrition education 
Nutrition education has mixed results in improving diets, although it can have greater effect if 
coordinated with positive changes in food environments or complementary programmes such as 
home gardens or conditional cash transfers (McGill et al., 2015; Lachat et al., 2013; Bhutta et  
al., 2008; Ruel et al., 2013). Behaviour change communication programmes and social protection 
programmes that provide insights into how to change consumer behaviour may also play their part.  

Strengthen nutrition education 

Many countries have recognized the importance of nutrition education, often making it mandatory 
within school curricula, as well as encouraging nutrition education programmes that target cities, 
schools, workplaces and food providers. Nutrition education not only elucidates the biochemistry of 
nutrition but also stimulates critical analysis of food choices and helps develop practical skills for a 
wide range of contexts (e.g. schools, hospitals, care homes and places of work) (Brazil, 2012). The 
challenge is to adopt a new paradigm for nutrition education. Education should generate autonomy, 
capacity for reflection and empowerment. In this perspective, nutrition education should promote 
these same capacities in relation to eating practices, and it needs to address food system and food 
environment issues. 

In LMICs, when agentic interventions (in which individuals rely on information and education to 
increase their knowledge and skills so as to be able to make healthier choices) are targeted to 
disadvantaged groups, they can promote healthy eating and reduce social inequalities in diets (Mayén 
et al., 2016). The difficulty in finding high-quality, evidence-base on nutrition education interventions, 
including on community-based nutrition education, underscores the need for additional research to 
measure outcomes and impacts of nutrition education in various groups and contexts (Dollahite et  
al., 2016). Nutrition education is especially critical for women and has positive impacts on their own 
and their children’s nutrition status (Ruel et al., 2013; Smith, 2003). 

Nutrition education is often more efficient when coupled with other interventions. Several studies 
carried out in South Asia and one meta-analysis have shown that there was a greater impact on 
maternal and child nutrition outcomes when nutrition education and counselling were coupled with 
nutrition support in the form of a food supplement, micronutrient supplements or conditional cash 
transfer (Girard and Olude, 2012; Bhandari et al., 2001; Roy et al., 2005; Christian et al., 2015; 
Dewey, 2016). 

Technology has empowered consumers to take charge of their own education and hence of their own 
health. The ability to take the best available science and co-create it with consumers to produce real-
time data on health outcomes may be transformational for the nutrition research community. HICs and 
MICs are witnessing increasing use of solutions such as wearable devices, trackers for food and 
nutrition intake and tech-powered water bottles that monitor water intake. Moreover, the expansion in 
the use of mobile telephony, and especially of smartphones, has provided new means of increasing 
exposure to education and behaviour change strategies, from text messages or online diaries to video 
games (Baranowski et al., 2016). 

Encourage consumer behaviour changes through mass media campaigns 

Mass media includes newspapers and other printed material, radio, television, billboards, etc. Mass 
media has an important role in information delivery to a vast majority of the population. Multi-
component, community-based media campaigns can be beneficial in promoting nutrition education. 
For example, the North Karelia Project, in Finland, has provided compelling evidence of the need for 
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multiple interventions to influence demand and stimulate behaviour change (Box 23). An Alive and 
Thrive study in Viet Nam (Nguyen et al., 2016) found that a combined exposure to mass media and 
interpersonal counselling together resulted in the highest prevalence of exclusive breastfeeding at 
31.8 percent, higher than groups that received only either interpersonal counselling (26.1 percent) or 
mass media (3.9 percent).  

Alive and Thrive has also been involved in similar media campaigns in Bangladesh aimed at reaching 
mothers, fathers and key community opinion leaders (Sanghvi et al., 2016). It should be noted that 
with Alive and Thrive, in both Bangladesh and Viet Nam, two groups were compared: an intensive 
(intensified interpersonal counselling plus mass media plus community mobilization) versus a non-
intensive (standard nutrition counselling plus less intensive mass media and community mobilization). 
There was no statistically significant impact of the intensive Alive and Thrive interventions on child 
linear growth. Instead, both intensive and non-intensive groups in each country showed rapid and 
statistically significant reductions in stunting. The research found that other socio-economic 
characteristics made the largest impact on linear growth such as maternal education, socio-economic 
status, hygiene and food security (Nguyen et al., 2017). More research is needed on other factors 
such as maternal age and nutrition, birth spaces and women’s empowerment and autonomy to make 
decisions as key determinants. 

Box 23 The North Karelia Project: a media- and education-based community 
intervention to reduce the risk of coronary heart disease 

The North Karelia Project in Finland was implemented between 1972 and 1977 and aimed to address 
risk factors for coronary heart disease (CHD), given that the region had among the highest CHD rates 
in the world. The project was aimed at reducing the consumption of butter, whole-fat dairy products, 
non-lean meats and salt, while simultaneously increasing the consumption of vegetable oils, vegetable-
oil-based margarines, low-fat dairy products, lean meats, vegetables, berries and fruits.  

A variety of activities were implemented, in collaboration with the Martha Organization,48 including 
dietary education via posters and leaflets, newspaper and radio coverage, and the involvement of 
primary care doctors and nurses, in schools and other community groups, as well as supermarkets and 
the food industry. This involved development and distribution of healthier, easy-to-prepare recipes. 
Collaboration with the food industry in reducing and modifying the fat and salt content of commonly 
eaten foods involved dairies, meat processors and bakeries. Diets improved substantially, and there 
were declines in blood cholesterol and blood pressure. These changes later coincided with reductions 
in CHD rates: 73 percent in North Karelia and 65 percent in the whole country from 1971 to 1995. 
Given the programme’s success, it was later expanded nationally, and additional complementary policy 
approaches were implemented. 

Sources: Pekka et al. (2002); Puska and Ståhl (2010). 

 
Encourage consumer behaviour changes through social and behaviour change 
communication  

In many LICs, there is a concerted effort to change behaviour and demand through social and 
behaviour change communication (SBCC) and social support interventions. SBCC is the use of 
communication to change behaviour including service utilization, by positively influencing knowledge, 
attitudes and social norms. More than just an advertisement or mass media, SBCC coordinates 
messaging across a variety of communication channels to reach multiple levels of society (HC3, 
2017). 

According to Pelto et al. (2016), SBCC interventions are often delivered through public health 
messaging and programmes, with a minor role of mass media. SBCC is considered to be of crucial 
importance in stimulating community engagement and buy-in, ultimately influencing individuals’ 
behaviour and demand (Bhutta et al., 2013).  

In Burkina Faso, for instance, Helen Keller International paired a nutrition and health behaviour 
change communication programme with a homestead food production intervention, and found that it 
improved caregivers’ knowledge of infant and young child feeding practices. It also improved several 
child health outcomes including diarrhoea, anaemia and haemoglobin levels (Olney et al., 2015). In 
                                                      
48  The Martha Organization was founded in Finland in 1899 to promote well-being and quality of life in the home. It 

focuses on: food and nutrition; home gardening and environmental protection; household economics and consumer 
issues. https://www.martat.fi/in-english/  

https://www.martat.fi/in-english/
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Kenya and Ethiopia, in order to increase adherence to calcium and iron-folic acid supplementation 
among pregnant women, a local support system was developed using an "adherence partner" (i.e. 
someone helping the pregnant woman to adhere to the regular supplement regimen at home). (Martin 
et al., 2016). In Haiti, “positive deviants” or caregivers in the community that had well-nourished 
children despite limited household economic resources, were paired with mothers with poorly-
nourished children, and served as a liaison between the nutrition clinic and community (Bolles et al., 
2002).  

Two systematic reviews showed that multi-component behaviour-changing interventions that 
incorporate diet, physical activity and behaviour change may be beneficial in achieving small, short-
term reductions in BMI in children aged six to eleven years (Mead et al., 2017) but less so in 
overweight and obese adolescents (Al-Khudairy et al., 2017) largely because the quality of evidence 
was very low, limiting confidence with inconsistent study results.  

To enhance the positive effects of SBCC, more precision is needed in identifying effective delivery 
mechanisms that are context-specific, along with agreed-upon strategies for communicating key 
messages. 

Develop food-based dietary guidelines (FBDGs) for healthy and sustainable diets  

Eighty-three countries worldwide have developed FBDGs that can be used by health and nutrition 
professionals to provide dietary advice, adapted to local cultures and contexts. These guidelines can 
also inform food provisioning. For instance, in the United States of America, national guidelines form 
the basis of Federal food and nutrition assistance programmes such as school meals programmes. In 
fiscal year 2012, more than 31.6 million children each day received their lunch through the National 
School Lunch Program (USDA, 2013). In Brazil, in 2014, 42.2 million students received daily meals 
planned according to the national dietary guidelines and prepared with products provided mainly by 
small farms.49 

Ensure that social protection programmes lead to improved nutritional outcomes 

Governments and NGOs can influence consumer perceptions of the nutritional value of foods by 
providing social protection programmes that adopt nutrition guidelines, and by introducing nutrition 
education (Wilkins, 2005). Social protection programmes such as cash transfers and school feeding 
programmes can substantially contribute to the realization of the right to adequate food when 
implemented from a rights-based approach (Sepúlveda Carmona et al., 2012), including respecting 
the principle of equality and non-discrimination, transparency, participation and accountability. 

Cash transfers (CTs) have been effective in terms of improving nutrition outcomes (Rasella et al., 
2013; Lagarde et al., 2007; Bastagli et al., 2016). Many studies examining the impact of CTs on diet 
and nutrition outcomes have found improvements in dietary diversity, while a smaller number have 
shown improvements in anthropometric indicators (Bastagli et al., 2016). However, given the shifts in 
the burden of disease from undernutrition to overweight and obesity, CT programmes will need to be 
continuously monitored to ensure that there are no unintended consequences regarding excessive 
weight gain.  

Conditional cash transfer (CCT) programmes are also important, and Mexico’s Oportunidades 
Program, which combined stipends conditional on ensuring school attendance and seeking 
preventative medical care, was associated with a lower prevalence of stunting, lower BMI for age 
percentile and a lower prevalence of overweight. Although there were significant improvements in 
children, there were unintended consequences among adults – a doubling of cash transfers was also 
associated with an increased BMI, higher diastolic blood pressure and higher prevalence of 
overweight and obesity in participants (Fernald et al., 2008a, 2008b). 

5.3.2 Food acceptability 
In addition to food availability, access and affordability, the acceptability of food can also influence 
consumer diets. Acceptability can be influenced by the promotion of specific foods and diets as well 
as by consumer preferences. These preferences can also be influenced through advertising and 

                                                      
49  For more details on Brazilian national school meals programmes, see: 

http://www.fnde.gov.br/programas/alimentacao-escolar  
 

http://www.fnde.gov.br/programas/alimentacao-escolar
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marketing activities as well as by product branding (Boyland and Halford, 2013). Food preferences 
are associated with dietary intakes (Drewnowski and Hann, 1999): consumers are more likely to 
consume the foods they consider more acceptable.  

The private sector has a strong role to play in increasing 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, some companies sell bagged, cut up or shredded vegetables that can 
easily be added to salads or cooked: bagged salad mixes and cut up fruit such as apple slices and 
berries. Frozen vegetables and fruits are also a way for people to have more convenient healthy 
options that are less perishable but require cold storage.  

Currently, large amounts of produce are wasted simply because they do not meet an aesthetic 
standard that retailers require. While this is a more significant problem in HICs, it also occurs in 
LMICs. These “ugly” fruits and vegetables are safe and, in some cases, may even be more nutritious 
than their more “attractive” counterparts. Large retailers have started selling more ugly produce – 
including Intermarché in France, for example, which introduced the practice in 2014. The produce did 
not sell well at first, but sales improved after the retailer launched an advertising campaign (Cliff, 
2014). In France, mass media campaigns are used to fight food waste by providing imperfect fruits 
and vegetables at a discount (Di Muro et al., 2016).  

5.3.3 Social norms and traditions 
Consumer preferences are shaped by a variety of factors including social norms, taste, culture and 
convenience. Social norms and cultural traditions shape the food that is produced and prepared and 
also influence our eating preferences.  

More research is needed on measuring affordability, convenience and desirability from the 
consumer’s perspective. These are influenced not only by the quality of food and the marketing 
around those foods, but also by the social norms associated with food (UNSCN, 2016a). Not enough 
is known about how consumers’ attitudes and food practices evolve in response to better information 
about nutrition and healthy diets, especially in reaction to the plethora of opinions, advice and 
information now available on the Internet, so this will also continue to be a research area of interest in 
the future. 

This section highlights the evidence that is available around social norms, including traditional food 
cultures, food preparation and the importance of women as the nutritional providers of families. 

Promote traditional food cultures as a way to improve health and nutrition status 

Some countries and regions are actively promoting the retention of traditional food culture. In South 
Korea, for example, concern from the government, scholars and citizens about the growing obesity 
epidemic triggered a campaign to protect and conserve the traditional Korean diet. The government 
publicized and conserved native local foods and developed dishes using local agricultural products to 
stimulate local economic growth and protect local farming. A vegetable- and fruit-based diet was 
promoted by means of a public relations and events campaign. The result was an increase in 
vegetable and fruit consumption and a decline in obesity rates (Lee et al., 2002). 

Promote traditional food preparation practices and cooking skills 

Indigenous peoples’ knowledge systems regarding food and methods of preparing food often impart 
nutritional benefits,50 are inherently valuable in their local context, and should be protected and 
promoted through a rights-based approach. Soaking and sprouting seeds increase the nutritional 
content by increasing the bioavailability of vitamins and minerals. Fermenting foods also increases 
bioavailability, adds healthy probiotics and makes nutritious foods more shelf-stable. Drying increases 
shelf stability and, while some vitamins are lost, many remain. It is important to preserve these 
methods and ensure that they are not lost due to modernization (FAO, 2013e). 

Cooking skills are also an important determinant of how often people cook and how healthy their diets 
are. Several studies have found that learning cooking skills either among school age children or in 
adults results in consumption of healthier diets, preparing foods and socializing around food with 

                                                      
50  For instance, the Maasai bolster their nutrition by directly consuming or adding to their mainly animal-sourced diet 

certain herbs with medicinal properties. Their indigenous knowledge system includes optimal ways and times for 
them to prepare and consume these herbs (FAO, 2009).   
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families (Lautenschlager and Smith, 2007; Hartmann et al., 2013; Yuasa et al., 2008; Gillman et al., 
2000). Women can play a critical role as decision-makers in improving the nutritional outcomes of 
their families due to their social role in childcare and household food preparation in many societies. 
They can serve as the nutrition champions of households.  

5.3.4 Evidence gaps in consumer behaviour 
In the context of shifting food systems and globalization, further research is needed to better 
understand consumer behaviour and demand, as well as the determinants of that demand now and in 
the future (Cirera and Masset, 2010; Godfray et al., 2010). A second stream of research is needed on 
measuring affordability, convenience and desirability from the consumer’s perspective. The third 
stream of research will be on understanding how policies can influence consumer choice and diets in 
this era of changing food environments, particularly in LMIC settings. In order to better understand the 
opportunities and constraints that influence food decisions and choices, it is necessary to elucidate 
the way people’s behaviour and daily activities interact with food environments (Turner et al., 2017). 
Lastly, research is needed to inform policy-makers about how to support behaviour changes towards 
healthier food choices (Godfray et al., 2010; Haggblade et al., 2016). Coordinated, multi-sectoral 
actions, including research, policies and interventions, directed towards developing healthier and 
sustainable diets, are recommended.  

5.3.5 Key points of interventions to orient consumer behaviour 
Figure 15 depicts the way in which food supply chains interface with food environments and the 
potential impact pathways that orient consumers towards improved diets and nutrition. There are 
three main pathways via which supply chains can improve diets and nutrition outcomes, mediated 
through the food environment: (i) by increasing consumption of nutritious foods; (ii) by decreasing 
consumption of less nutritious foods; and (iii) by generating income, which can enable consumers to 
purchase more nutritious foods. Entry points to raise awareness among the different actors in the 
value chain also stimulate demand for nutritious foods. Economic constraints, lack of knowledge and 
information, and related lack of demand for nutritious foods are also critical factors that limit access to 
nutritious foods.  
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Figure 15 Improved food systems for better diets and nutrition 
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5.4 Investment and intervention priorities across food system types 
Each food system type faces its own challenges and limitations, but all of them have the potential to 
open specific pathways towards sustainability and to deliver healthier diets that enhance FSN in their 
local contexts, and/or for all, now and in the future. “Modern” food systems are not the end goal for 
every food system. Traditional food systems, and their associated knowledge systems, are valuable 
by themselves and can be a source of inspiration for policy-makers. Figure 16 summarizes where 
investments and interventions could be prioritized across the three food system types identified in 
Chapter 1.  

Figure 16 Prioritized investment across food system types 

  

 
 

Notes: The right side of the wheel (blue) illustrates the elements of the food supply chain while the left side of the 
wheel (green) the elements of the food environment as described in Chapter 1.  

(1) Darker slices indicate elements of the food supply or environment that need significant investment and 
interventions to improve or change. 

(2) Shaded slices indicate elements of the food supply or environment that need some investment to 
improve or change but not critical. 

(3) Slices left white indicate elements of the food supply or environment which are important investments 
but if choices need to be made, they are less of a priority.  
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5.4.1 Traditional food systems 
In traditional food systems, policies should focus on availability, and on physical and economic 
accessibility of high-quality (i.e. containing essential nutrients) diets. On the production side, this might 
involve strategies that increase the resilience of farmers, especially smallholder farmers who are often 
net food-buyers, to external shocks, whether natural or human-induced. This might include, for 
example, strengthening rights to land and other productive resources, improving access to services 
and resources such as credit, technology, inputs, markets and extension (HLPE, 2013, 2016). 
Investments in infrastructure and storage facilities that allow for easier transport and safe storage of 
food commodities, and integration of technologies such as food fortification and food processing, can 
alleviate the burden that consumers experience in trying to meet their dietary needs.  

On the consumption side, though nutrition and health education is essential, it is not sufficient: 
policies should also focus on affordability of those foods that constitute a healthy diet. Because poor 
households often spend a large portion of their household budget on food, stabilizing food prices and 
providing social protection programmes for vulnerable groups (particularly in the light of climate 
change and increasingly irregular weather patterns) is essential for FSN (HLPE, 2011a, 2012b). 

5.4.2 Mixed food systems 
In mixed food systems, interventions aimed at improving infrastructure and strengthening food safety 
will still be important, particularly for the informal food sector. However, mixed food systems could 
also be improved by a range of interventions, such as the introduction of price incentives (e.g. taxes 
and subsidies), marketing restrictions, improved labelling, promotions and incentives for the sale of 
nutritious foods and using zoning incentives to increase access to retailers selling nutritious foods in 
low-income areas. 

5.4.3 Modern food systems 
Finally, in modern food systems, physical and economic access to food is not a significant challenge 
except for the poorest. Interventions for these food systems overlap substantially with the mixed food 
system and might be easier to implement given the lower importance of the informal sector in those 
systems. 

Within these food systems, policies and programmes should focus on dietary quality and diversity, 
targeting especially the most vulnerable groups within their respective communities. They should also 
aim at limiting the consumption of highly-processed and nutrient-poor foods by targeting the industries 
that produce them (e.g. through marketing restrictions, content restrictions and labelling requirements 
on ingredients such as trans fats and added sugars) as well as by targeting consumers (e.g. subsidies 
for, or taxation of, certain foods; nutrition education). Such policies might mitigate some of the 
negative health consequences generally associated with modern food systems. 

5.5 Conclusion 
There are many places to intervene within food systems – across food supply chains, within food 
environments and by influencing consumer behaviour. There is no one-size-fits-all approach, and 
solutions must be adapted to the different food systems described in Chapter 1 and to each local 
context. While we need more research across both programmes and policies to address the multiple 
burdens of malnutrition, evidence is emerging on where to act to shift food supply chains and food 
environments towards those that facilitate healthier food choices. There is also a need for better 
understanding of the exogenous drivers that influence not only how food systems operate but also 
who controls them, and how much power consumers have in making decisions within food 
environments, bearing in mind that some of the world’s poorest and most marginalized groups have 
effectively very little choice regarding what foods they purchase and consume. The final chapter will 
discuss how we turn this evidence into action. 
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6 TRANSLATING EVIDENCE INTO ACTION 
Despite the abundance of evidence that nutrition is a critical issue (see Chapter 2) and that positive 
change is possible (see Chapter 5), and despite the evident positive political will to progress towards 
more sustainable food systems that deliver healthier diets and enhance FSN, many countries are still 
struggling to move from intention to action. This requires not only leadership, but also addressing the 
complexity of food systems through coherent and coordinated policies integrating multiple sectors, 
including health, agriculture and the environment. Furthermore, better results can be achieved if the 
determinants of the problems and the consequences of the decisions are properly analysed, and if the 
principles of human rights inform the decisions made.  

This chapter aims at helping policy-makers translate evidence into action, by reviewing: the 
motivations for action; the main obstacles that prevent effective action; and, the enabling conditions to 
progress towards more sustainable food systems. 

6.1 Motivations for action 
What are the motivations to take the evidence and best practices and put them into tangible action 
that will enable food systems to deliver healthier diets and improve FSN? 

The scale of the burden raises alarms  

As shown in Chapter 2, the multiple burdens of malnutrition are enormous and impact every country. 
Chapter 2 also shows that, while hunger and undernutrition remain critical issues in many countries, 
other forms of malnutrition present an increasing challenge that affects all the countries. To achieve 
SDG2, governments will thus have to address simultaneously all forms of malnutrition. 

 Letting the multiple burdens of malnutrition continue to grow would have massive consequences on 
society and would make it incredibly difficult to achieve not only SDG2 but most of the SDGs. Civil 
society has been an important advocate in highlighting malnutrition issues, but the involvement of all 
stakeholders is needed to end hunger and achieve FSN for everyone. 

The societal costs are considerable 

The social and economic costs described in Chapters 1 and 2 should, alone, elicit action as. These 
costs are greatest for the most vulnerable but it is the most powerful who must act. As World Bank 
President Kim (2017) said: “Make neglect hurt for the powerful.” Addressing malnutrition does not 
have to be expensive but will require societal changes. Better legislation and nutrition-sensitive 
policies take political will, commitment and accountability. 

Diets need to be improved 

As shown in Chapter 3, poor diet is the number one risk factor driving the world’s disease burden 
(Forouzanfar et al., 2015). According to the GloPan, three billion people from 193 countries now have 
low-quality diets and “enhancing the ability of food systems to deliver high quality diets is a choice that 
is well within the grasp of policymakers” (GloPan, 2016a). This will require concerted actions across 
food supply chains and food environments, as well as across the drivers of food system changes 
described in Chapter 4.  

Solutions and evidence to act are available 

As shown in Chapter 5, although there are gaps in understanding the effects of diets on nutritional 
and health outcomes, and consumer behaviour towards food choices, some solutions already exist to 
improve these outcomes. Policy-makers, with the support of researchers, advocates and practitioners, 
should invest in these solutions and adapt them to their own national and local context and needs.  

There is a dedicated decade for nutrition 

In April 2016, the United Nations General Assembly proclaimed a UN Decade of Action on Nutrition 
from 2016 to 2025 (UN, 2016). The main objective of the Decade is for governments, international 
government organizations (IGOs), civil society, the private sector, academia and other actors to define 
commitments to advance the global nutrition agenda, within the 2030 Global Agenda for Sustainable 
Development and framed by the Rome Declaration on Nutrition. The Decade is an opportunity for 
consolidating and aligning nutrition actions and facilitating policy processes across the areas identified 
in the Second International Conference on Nutrition (ICN2) Framework for Action for the commitments 
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of the Rome Declaration on Nutrition (FAO/WHO, 2016). The CFS can be an active partner in the 
realization of the objectives of the Decade.  

The integrated nature of nutrition calls for better policy coherence across sectors 

The United Nations Standing Committee on Nutrition (UNSCN) argues that for better coherence, a 
shift is needed from global nutrition governance to intersectoral governance for nutrition (UNSCN, 
2017). The traditional focus of the agriculture sector on dietary energy supply has limited the potential 
for agriculture to address the problems of micronutrient deficiencies and obesity. The health sector 
has always considered nutrition a minor issue as compared to fighting infectious diseases. Going 
forward, at minimum, the agriculture and health sectors need to take the lead, and be equal partners 
in improving diets and nutrition.  

6.2 Barriers and obstacles that prevent action 
What are the barriers and obstacles to take the evidence already available and translate it into 
tangible action that will enable food systems to deliver healthier diets and improve FSN? 

6.2.1 Failure to recognize the right to adequate food 
The human right to adequate food establishes the seven ‘PANTHER’ principles that should govern 
decision-making and implementation processes: Participation, Accountability, Non-discrimination, 
Transparency, Human dignity, Empowerment and the Rule of law (FAO, 2011c).  

The 2030 Agenda highlights the need to approach nutrition and food systems from a rights-based 
perspective, but this is not always prioritized in practice. Countries have committed to “end hunger, 
achieve food security and improved nutrition and promote sustainable agriculture” (SDG2).51 
Achieving these clearly articulated objectives requires an integrated approach that: 

 focuses on the right to adequate food of poor and vulnerable groups and helps secure their 
incomes and FSN;  

 recognizes food collection or production as the primary source of income and jobs for many 
poor rural households;  

 engages all stakeholders in active, transparent and thoughtful dialogue and attempts to seek 
consensus through participatory processes ensuring no one is left behind; 

 anchors entitlements to food within a framework of laws and institutions, institutionalizes 
democratic processes and strengthens the capacities of responsible individuals and institutions 
to carry out their duties as expressed in local, national and international rules, policies and 
programmes (FAO, 2012c).  

6.2.2 Power imbalances across food systems  
Power across food systems, particularly at the national level, needs to be rebalanced. Currently, there 
are many power struggles in food systems that shape food governance.  

“Accountability is ultimately about governance and power and determines how and why decisions are 
made, who makes decisions, how power is used, shared, and balanced, whose opinions are 
important, and who holds whom to account” (Swinburn et al., 2015). The progressive concentration of 
much of the economic power in the hands of transnational food corporations over the past decades 
has limited the domestic policy space and political power of local and national governments. In turn, 
this has reduced governments’ ability to protect and promote the right to adequate food of their 
people. 

Governments face intrinsic tensions in their efforts to support industrial innovation and attract 
investment by creating stable policy environments, and by implementing innovative policies to 
incentivize the production and consumption of healthy foods (Thow and McGrady, 2013). In the 
context of a rights-based approach, those most impacted by inequitable, dysfunctional food systems 
and unhealthy food environments include low-income consumers, the rural and urban poor, 
smallholder and subsistence farmers and indigenous peoples.  

                                                      
51  https://sustainabledevelopment.un.org/sdg2  

https://sustainabledevelopment.un.org/sdg2
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The food and beverage industry sees its marketing and advertising, product placements, pricing 
policies and packaging in food environments as a response to consumer demand. This view assumes 
that it is up to the consumer to make choices, whether healthy or unhealthy. However, the balance of 
power is highly in favour of multi-national corporations at present and greater efforts must be made to 
create healthier food environments for consumers (Baker and Friel, 2014; Malik et al., 2013; Monteiro 
and Cannon, 2012).  
The 2016 interim report by the UN Special Rapporteur on the right to adequate food suggests that “a 
holistic approach to nutrition requires national policy-makers to create an environment conducive to 
nutritious, healthy diets, including through education and dietary guidelines. A comprehensive 
approach should encourage adjustments in the food supply and changes in food systems to increase 
the availability and accessibility of healthier food that is both sustainable and nutrition-sensitive”. 
Governments can use fiscal instruments (like taxes on SSBs and unhealthy foods) and regulatory 
mechanisms (such as bans) to support healthier diets and hold food industry accountable. According 
to Swinburn et al. (2015), “power and accountability structures need to be aligned in such a way that 
governments and civil society, acting on behalf of public interest, outweigh the interests of the private 
sector”. The efficacy of the technical solutions also depends on the political will and priority given 
towards ensuring that nobody’s right to adequate food is denied. Social movements and civil society 
organizations (CSOs) can act to rebalance the power across the food system geared towards healthy 
systems in the public interest of those whose voice is not being heard.  

6.2.3 Conflicts of interest 
The concept of “conflicts of interest” (COIs) can be defined in various ways, and can apply both to 
individuals and to institutions (Rodwin, 1993; Thompson, 2005; Richter, 2005). COIs related to food 
systems have an impact on the kind of food information that is available, the types of diets people 
adopt and, consequently, on health and nutritional outcomes of food systems. 
COIs occur when the policies and practices of individuals, organizations or industry conflict with public 
health and nutrition goals (Bellows et al., 2016). Vested interests influence national and international 
norms and policies, scientific evidence and consumer preferences – for example, by interfering in 
decisions of public interest, breaking the International Code of Marketing of Breast-milk Substitutes 
(discussed in Chapters 3 and 5), or through marketing and advertising of unhealthy foods to children 
(discussed in Chapters 1 and 5) (Stuckler and Nestle, 2012; Goldman et al., 2014). There is now 
increasing awareness of how food systems are affected by commercial interests but governance and 
accountability mechanisms still have to be developed to better identify, acknowledge, prevent and 
address COIs.  
Certainly, the private sector plays a role and has substantive potential to help deliver improved 
nutrition. However, Gillespie et al. (2013) consider that efforts to realize this potential have so far been 
hindered by a limited trust. They also call for better documentation of best practices and underline the 
need for additional independent evaluations of the involvement of the private sector in nutrition. Yach 
(2014) and the Global Nutrition Report (IFPRI, 2015a) suggest that open discourse and partnering are 
essential between the public and private sectors if we are to tackle complex food and nutrition issues. 
This must be based on an agreed ethical viewpoint. It is also likely to take time to build trust and 
understanding between different partners (either public, private or coming from civil society), as well 
as a clear understanding of the strengths and limitations that each partner brings to the discussion.  
In order to prevent COIs, governments should establish guidelines on who should participate in 
groups responsible for policy-setting and normative work, rules on disclosure and the transparency of 
interests, and policies to manage COIs (WHO, 2016b). For those businesses that do want to improve 
nutrition, there should be an enabling environment that encourages partnership.  
Scientists too can experience COIs. The nutrition scientific community has been increasingly 
scrutinized for where it sources its funding. COIs in research funding can undermine public trust in 
scientific evidence (Kearns et al., 2016). A review of scientific articles found that articles based on 
research not funded by the food and beverage industry were four to eight times more likely to report 
an unfavourable outcome of SSBs on health than those funded by this industry (Lesser et al., 2008; 
Bes-Rastrollo et al., 2013). 

However, there is a potential for all research and its funding, regardless of its source, to bias behaviour 
(Rowe et al., 2009): neither is all industry-funded research biased (Wilde et al., 2012), nor is all non-
industry-funded research unbiased. Faithful reporting, acknowledging the limits of research studies and 
objectively evaluating evidence can help maintain scientific integrity (Cope and Allison, 2010).  
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Numerous initiatives have been developed to define appropriate standards of acceptable conduct in 
research (WHO, 2016b). The International Life Sciences Institute worked on guidelines regarding 
industry-funded research to prevent COIs. Those guidelines include criteria on such things as: funding 
transparency; control of private research by independent scientists; remuneration that is not tied to 
research outcomes; written agreement on the publication of the results; and full disclosure of financial 
interests and professional affiliations (Rowe et al., 2009): Another important measure to increase 
transparency in the research process and dissemination of results was the decision of the United 
States of America’s National Library of Medicine52 (which serves as a global centre of information 
innovation and hosts the largest repository of electronic research publications) to add information 
about COIs to the abstracts of articles submitted to the bibliographic database of life sciences and 
biomedical information, MEDLINE (NLM, 2017).  

6.3 Enabling conditions to improve nutrition and food systems 
What enabling conditions are necessary to take the evidence and best practices and put them into 
tangible action to deliver healthier diets and improve FSN? 

6.3.1 Build a supportive political environment  
Multi-sectoral coordination 

Governments need to be capable of coordinating policy interventions across sectors to deal with the 
multiple causes and consequences of malnutrition (Acosta and Fanzo, 2012). Nutrition and food 
systems require multi-sectoral and multi-dimensional interventions. At the national level, the activities 
of many ministries need to converge to achieve sustainable food systems that deliver good nutrition. 
Multi-sectoral, multi-stakeholder mechanisms encourage various ministries and departments to 
support nutrition-sensitive interventions and to avoid that one ministry’s policies undermine another’s. 
Such mechanisms often require the endorsement of the highest political body in a given country, as 
well as the effective participation of a range of stakeholders, including national and international 
organizations from civil society, indigenous peoples and the private sector, the United Nations, donors 
and researchers. This participation should cover all dimensions of the food system from production to 
consumption. It must also ensure that the marginalized and the most vulnerable social groups 
participate effectively in the process of defining strategies to prevent and combat malnutrition in the 
overarching framework of a rights-based approach. 

Sometimes, the sheer number of agencies, actors and sectors involved in addressing the problem 
leads to unnecessary competition (Gillespie et al., 2013; Morris et al., 2008). Efforts are now being 
made to stimulate the convergence of governance systems within the nutrition space.53 At the global 
level, the Committee on World Food Security (CFS) is the foremost inclusive and evidence-based 
international and intergovernmental platform for policy convergence and coordination on FSN-related 
issues.54 

Executed accountability 

All FSN stakeholders and governments must be accountable for meeting the needs of the most 
vulnerable. Governments must play a strong role in reshaping food systems so that they provide 
diversified and nutritious diets for both current and future generations, while ensuring secure 
livelihoods for small-scale food producers and preserving and strengthening ecosystems and 
biodiversity.  
Yet, if no one “owns” food systems, how can anyone be held accountable? Of course policy-makers, 
CSOs and, in most cases, even governments cannot autonomously own all the components of food 
systems in today’s world. Rather, they have a responsibility to exercise a positive influence over the 
owners of the constituent parts of the system, which is something very different. They have, in other 
words, a responsibility of custodianship. From a human rights perspective, states have an obligation 
to establish policies and processes that respect, protect and promote the right to adequate food.  

                                                      
52  https://www.nlm.nih.gov/  
53  Within the UN system, the UNSCN is a dedicated platform where UN agencies can establish a dialogue, design joint 

global approaches, and align their positions and actions on nutrition. See https://www.unscn.org/  
54  See http://www.fao.org/cfs/home/en/  

https://www.nlm.nih.gov/
https://www.unscn.org/
http://www.fao.org/cfs/home/en/
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Considering this perspective, states should have a central role in global and national accountability 
and governance of food systems. This governance gives priority to the most vulnerable groups, 
provides social participation, renders accountability and acts on the parameters of the Rule of Law 
(De Schutter, 2014).  

The essentials for an effective accountability system are: trust, inclusiveness, transparency and 
verification; government leadership and good governance; public deliberation; independent bodies 
monitoring compliance and performance; remedial actions to improve accountability; and capacity to 
manage conflicts of interest and settle disputes (Kraak et al., 2014). Strengthened accountability 
systems would support government leadership and stewardship, constrain the influence of private 
sector actors and reinforce the engagement of civil society in creating demand for healthy food 
environments and monitoring progress towards the nutrition agenda objectives (Swinburn et al., 2015).  

Effective responses 

Governments need to provide rapid and effective responses to prevent irreversible damage from 
malnutrition in all its forms, particularly in humanitarian crises in which children are at high risk of 
wasting and mortality. This means that governments must understand the current situation of their 
food systems and environments, who is shaping those, and what their potential consequences are for 
the health of their populations. Investing in national surveillance systems and technical capacity to 
ensure the analysis of information in a comprehensive manner to support the planning and monitoring 
of actions is critical to diagnose issues for FSN. The current scarcity of data prevents governments 
from identifying and responding to real-time issues (IFPRI, 2016). 

As highlighted by Brinsden and Lang (2015), there is an increasing need for strong public health 
advocacy in which a broad spectrum of determinants is considered. There should also be a focus to 
ensure that movements and organizations that defend the interests and rights of the most vulnerable 
and disadvantaged groups are guaranteed access to information and meaningful and effective 
participation with public authorities (Recine and Beghin, 2014; Valente, 2016). Efficient advocacy and 
multi-level governance are synergistic. Box 24 presents Brazil’s experience with nutrition governance 
over the past 15 years. 

Box 24 FSN governance for better results: the case of Brazil 
Brazil achieved important results in the past decade in reducing inequalities and hunger. These results were 
traceable back to the 1990s, when a large movement mobilized Brazilian society to act against hunger. That 
movement was one of the pillars of what would later become the main priority of the government in 2003, the 
Zero Hunger Strategy.  
Brazil’s Zero Hunger Strategy55 was based on a complex and multi-dimensional “food and nutrition security” 
(FNS) concept understood as the realization of the human right to regular and permanent access to healthy 
food, in sufficient quantity, without compromising the fulfilment of other basic needs, and having as its 
foundation healthy nutritional habits that respect cultural diversity and that are environmentally, culturally, 
economically and socially sustainable. The guarantee of FNS requires not only a set of public policies but 
also a favourable political environment for its implementation.  
In 2006, Brazil introduced a law (No. 11346 of September 15, 2006)56 establishing a FNS National System 
based on human rights, food sovereignty, intersectorality, social participation, decentralization and 
international solidarity. The three main pillars of the national system are the FNS Councils, the National 
Conference on FNS, and the Governmental Intersectoral Chambers.  
The FNS Councils comprise representatives of different sectors of civil society (accounting for two-thirds of 
total participation) and government sectors (accounting for the remaining third). The President is always a 
representative of civil society. At the Federal level, the Council is an advisory body of the Presidency of the 
Republic. All its recommendations are sent to the Presidency of the Republic and to the Interministerial 
Chamber.  
As a result of this initiative, programmes have been designed based on a comprehensive, systemic and 
participatory approach, and they stimulate collaboration between different sectors, and the forging of closer 
links between food production and healthy eating. This process of listening and systematic negotiation has 
taken the agenda of global food security and nutrition to a level that probably could not have been achieved 
by traditional processes of public policy implementation. 
Sources: Leão and Maluf (2012); Burlandy et al. (2014); Rocha et al. (2016). 

                                                      
55  http://www.inter-reseaux.org/IMG/pdf/Note_FaimZe_ro_Sept2012_EN_vp.pdf  
56  http://www4.planalto.gov.br/consea/conferencia/documentos/lei-de-seguranca-alimentar-e-nutricional  

http://www.inter-reseaux.org/IMG/pdf/Note_FaimZe_ro_Sept2012_EN_vp.pdf
http://www4.planalto.gov.br/consea/conferencia/documentos/lei-de-seguranca-alimentar-e-nutricional
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6.3.2 Invest in nutrition and food systems 
Donors and governments must allocate more resources for nutrition and invest in fighting all burdens 
of malnutrition. To address undernutrition, 1.7 percent and 0.4 percent on average of general 
government expenditures are spent on nutrition-sensitive and nutrition-specific interventions 
respectively (IFPRI, 2016). There is also not enough investment in obesity and diet-related NCDs, 
with these receiving less than 2 percent of development assistance for health (Nugent and Fiegl, 
2010).  

A recent report from the World Bank estimates that “the world needs USD 70 billion over 10 years to 
invest in high-impact nutrition-specific interventions to reach the global targets for stunting, anaemia in 
women and exclusive breastfeeding for infants and to scale up the treatment of severe wasting 
among young children”, which is not a very high amount when compared to the USD 500 billion 
currently spent annually on agriculture subsidies (Shekar et al., 2016).  

The World Bank report finds that, unlike many other development investments, investments in 
nutrition are “durable, inalienable, and portable”. They are durable because investments made in early 
childhood last a lifetime and are inalienable and portable because they belong to that child, no matter 
what that child does or what that child grows up to be. Moreover, investments in nutrition provide an 
excellent estimated return of between USD 4 and 35 for each USD invested (Shekar et al., 2016). 
IFPRI (2014) gives an estimation of USD 16 return for each USD invested for scaling-up nutrition 
interventions in 40 countries. The Copenhagen Consensus Center (Lomborg, 2014)57 concluded that 
nutrition interventions generate the highest returns among a total of 17 potential development 
investments.  

Food systems investments mainly come from the private sector. However, governments and the 
public sector are the duty bearers for ensuring that the food systems enhance FSN and health for all. 
Therefore “the public sector should test new ways to leverage its investments and regulatory power to 
incentivize the private sector to include improved nutrition among its goals. Public investments in food 
systems should be aligned with other social goals” (UNSCN, 2016b). 

6.3.3 Develop human capacity across nutrition and food systems 
Human capacity continues to be a serious limiting factor to scaling up the coverage, impact and 
sustainability of nutrition programmes, particularly among nutrition and food systems actors. Despite 
some progress, efforts to alleviate malnutrition are hampered by a shortage of necessary skills and 
leadership capabilities (Shrimpton et al., 2016). High-quality, appropriate training for front-line nutrition 
workers, programme managers and even policy-makers is often lacking. Today’s nutrition 
professionals need a complex set of technical and leadership skills for roles that involve working in 
multi-sectoral teams and confronting the multiple malnutrition burdens (Shrimpton et al., 2014). 

Because nutrition outcomes depend on multiple sectors, leadership development training needs to 
occur within multi-sectoral teams so that these are fully aligned when programmes are initiated and 
subsequently scaled up (Jerling et al., 2016). Nutrition professionals must be trained in key concepts 
in different fields, including agriculture, environment, social protection and sanitation in order to be 
able to advocate coherent, cross-sector interventions and investments. This involves building the 
necessary technical, managerial and leadership capacities (Mucha and Tharaney, 2013). 

Some ideas to build these capacities include: designing an ‘”executive training” workshop for 
programme staff; expanding existing intensive nutrition workshops for development practitioners and 
programme managers; using technology-driven platforms for front-line workers; promoting already 
existing open-access nutrition-specific and -sensitive massive online open courses (MOOCs) for 
researchers and evaluators; initiating a North–South and South–South global nutrition consortium of 
universities; and using mobile technologies to support “anywhere, anytime” learning (Fanzo et al., 
2015).  

There is a need to think about new ways to build capacity using less formal mechanisms of education 
through vocational training and certifications to enhance levels of professionalism. There should also 
be increased opportunities for movement both away from and into nutrition as a potential career 
option. 

                                                      
57  http://www.copenhagenconsensus.com/  

http://www.copenhagenconsensus.com/
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6.3.4 Support movements, coalitions and networks 
Social movements, coalitions and networks are critically important to any major societal 
transformation, as they help create the necessary institutional and system capacity. Movements may 
operate at the grass-roots level or they can be global, like the Scaling Up Nutrition (SUN) Movement 
(Box 25). There are food movements that are driving change in certain countries through CSOs or the 
public – Brazil being a good example (Acosta and Fanzo, 2012). Other such grass-roots movements 
focus on the growing concern about our health and the globalized food system (Friedmann, 2005). 
These movements, coalitions and networks need to be further supported, funded and linked together 
if change is to come about. 
While such broad coalitions are built, the role that each stakeholder plays also needs to be clearly 
understood. For instance, CSOs have an important role in advocacy (Gillespie et al., 2013). It is also 
important for governments to create opportunities for dialogue with civil society. In many countries, the 
participation of CSOs has encountered difficulties. Active and informed participation is one of the 
principles for the guarantee of human rights, including the right to adequate food. Better public policy 
results when these voices are supported (Swinburn and Moore, 2014). 
The challenge of confronting malnutrition in all its forms will require new nutrition governance 
mechanisms from the global to national and local levels, as well as more intense coordination across 
sectors and levels. Social movements and CSOs can play different roles in this process, some of 
which are listed below: 
 Social movements and CSOs reinforce the role and voice of small farmers, pastoralists, 

agricultural and food workers, small fishers, forest-dependent people, indigenous peoples, 
landless people, rural women and young people as the main producers of food around the world. 
They stress the urgency of recognizing that small-scale food producers operating sustainable 
and resilient local food systems can contribute significantly to the prevention of malnutrition. 

 The private-sector mechanism (PSM) and the civil society mechanism (CSM) of the CFS are 
important in representing the concerns and views of both the food and beverage industry and 
CSOs. These mechanisms must find ways through transparent cooperation to work together with 
governments in the context of joint goals for healthy diets and sustainability. 

 Digital technology has enabled organizations, institutions and individuals to express their 
opinions to a global audience. Communities of practice (CoP) allow different professionals to 
exchange information and share experiences online and should be further supported 
(Ranmuthugala et al., 2011).There are numerous networks, blogs and Websites that address the 
subject of food and nutrition and link various institutional interests. These digital platforms can be 
used for debate, information and capacity-building, for encouraging accountability, and for 
monitoring actions. 

Box 25 The Scaling Up Nutrition (SUN) Movement 
The Scaling Up Nutrition (SUN) Movement, was launched in 2010 to fight hunger and malnutrition. The 
principles that drive the SUN’s actions are transparency, accountability, inclusiveness, human rights, 
negotiation, cost-effectiveness, communication, integrity, ethical behaviour and mutual respect. The 
SUN’s work focuses on the first 1 000-days of life and on nutrition-sensitive approaches to tackle the 
underlying causes of malnutrition as well as on nutrition-specific interventions to tackle its direct 
manifestations (SUN, 2011). At country and global levels, SUN’s activities in countries are supported by 
four networks: civil society, the UN, businesses and donors. Currently 59 countries are involved in the 
SUN Movement.58 
In 2014, an independent evaluation of SUN was carried out to assess the value it adds to the global 
effort to scale up nutrition. The main conclusions were that the initiation has been successful in terms of 
advocacy and mobilization, but evidence as to its impact on nutrition has been limited. The report also 
indicated that the objectives of establishing detailed action plans with monitoring systems, clear goals 
and an increase in the capacity to raise funds have not yet been achieved (Mokoro, 2015). 
Based on these results and recommendations and a consultative process involving the SUN countries, 
multiple UN and donor agencies, international and national non-government organizations and the 
private sector, the SUN Movement Strategy and Roadmap were developed (2016‒2020) (SUN, 2016). 
These reinforce the importance of nutrition as being fundamental to the full achievement of the SDGs.  
Sources: SUN (2011, 2016); Mokoro (2015). 

                                                      
58 See: http://scalingupnutrition.org/ (accessed August 2017) 

http://scalingupnutrition.org/
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6.3.5 Develop new partnerships  
Successfully combating the multiple burdens of malnutrition will depend on the engagement of 
multiple stakeholders from public and private sectors and from civil society.  

Multi-stakeholder partnerships (MSPs), including public–private partnerships (PPPs), combine 
resources and expertise of different categories of stakeholders and might be able to address complex 
issues that cannot easily be solved by a single actor. MSPs are identified in SDG17 (in particular of 
targets 17.16 and 17.17) as a central tool in the implementation of the 2030 Agenda. They could be 
key in sharing experiences, technologies and knowledge, and in mobilizing domestic and foreign 
public and private resources. 

There is a need for dialogue between governments and the private sector. The private sector is 
primarily seen as part of the problem, but it can and should also be part of the solution. The terms of 
engagement should be those led by government, and the private sector needs to be steered to 
understand government priorities. While it may be a challenge to build trust between the public and 
private sectors, and to avoid conflicts of interest, PPPs have the potential to include multiple 
perspectives and resources to address complex topics of mutual interest, particularly when thinking 
about the importance of food systems for health and sustainability (FAO, 2016f; IOM, 2012).  
However, the success of PPPs may be impeded by constraints such as: lack of an adequate legal 
and regulatory framework; lack of the prerequisite technical skills; unfavourable investor perception of 
country risk; small market size; limited infrastructure; and limited financial markets (Venkatesan, 
2016). Improving partners’ capacity to design, manage and participate in PPPs is an important 
success factor. Transparency and accountability are desirable at all stages, and good governance is 
crucial for PPPs to work effectively (Morredu, 2016). 

A forthcoming HLPE report (2018), will explore in more depth this notion of MSPs, looking at both 
processes and outcomes. This report will examine and evaluate their potential roles in financing and 
improving FSN in the framework of the 2030 Agenda, as well as their contribution to nutrition and food 
systems governance at different scales. 

6.4 Conclusions and key messages 
In the face of the myriad of dietary and malnutrition challenges that lie ahead, a coordinated, multi-
sectoral, enabling environment and response are necessary for true change across food systems. 
This requires dialogue between all relevant sectors and actors, including policy-makers, development 
actors, civil society, donors, the private sector, and consumers and producers. There are many 
avenues to achieve this dialogue across different platforms. However, better governance and 
accountability are required. This will not be easy, and there are controversies and COIs that must be 
addressed if we hope to achieve the 2030 Global Agenda for Sustainable Development and the 
objectives set out by the UN Decade of Action on Nutrition (UN, 2016).  

The UN Decade of Action on Nutrition provides the political legitimacy to “confidently pursue its 
strategic objectives, and to support UN agencies and other key multi-stakeholder actors in their 
pursuit of coherent policies and activities that empower national governments to address malnutrition 
in all its forms” (UNSCN, 2017). All stakeholders must exert their influence to reverse the current 
malnutrition burden trends.  

Every country in the world is impacted by some burden of malnutrition that will affect national growth 
and sustainable development (FAO, 2013a; GloPan, 2016b). The nutrition community must seize this 
moment to make the Decade meaningful, action-oriented and impactful.  
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CONCLUSION 
Ending hunger remains critically important but other forms of malnutrition have become widespread 
and must also be tackled. The challenge is to provide enough food for all without relying on a strategy 
of producing overabundant energy-dense and nutrient-poor foods in unsustainable food systems. 

Poor diet is the number one contributor to the global burden of disease. Without health, food security 
and nutrition, development is unsustainable. Actors within food systems and food environments are 
not currently doing enough to facilitate healthier dietary choices. Foods that support healthy diets are 
often too expensive or simply not available. The demand for healthy food is not as strong as it should 
be. And the enabling environment is not supportive enough of stakeholders that want to change food 
systems for better nutrition.  

Current food systems have dramatic effects on human and planetary health and, if current trends 
continue, the current development process will not “self-correct” this problem neither in the short nor 
even in the medium term. Nevertheless, this report demonstrates that humans, whether producers or 
consumers, can profoundly affect the ability of food systems to promote nutrition and health and to be 
more sustainable. As shown in Chapter 5, there are many choices regarding legislation, policy, 
investments, norm-setting and technology that can contribute to improve the health and nutritional 
outcomes of food systems. The evidence assembled in this report shows that the past does not have 
to be a prologue: LMICs can avoid the mistakes made by many of the HICs.  

In this perspective, much of the leadership needs to come from governments and intergovernmental 
organizations. They should also set up the enabling conditions for all the stakeholders (farmers, 
private companies, CSOs and consumers) to play their own role, and to promote and adopt healthier 
and more sustainable diets that should be made affordable and accessible. Food systems are 
sprawling networks of actors responding to a wide array of incentives – all actors have a vital part to 
play in the pivoting of food systems towards, rather than away from, nutrition. These actions are 
different for each nation and for different areas within each country. The food system typology 
proposed in this report is intended to help policy-makers elaborate context-specific solutions.  

Action cannot wait. Policy-makers and other stakeholders will have to make feasible but bold 
decisions, learn from them, and share the learning. The risks of making well intentioned but 
inappropriate policy choices are much smaller than the risks of using a lack of evidence as an 
argument for inaction. Unintended consequences may be avoided by monitoring and measuring the 
impact of policy decisions and making adjustments as may be required to achieve the intended 
outcomes. Nevertheless, the accumulation of scientific and knowledge-based evidence in the area of 
nutrition and food systems must be accelerated rapidly. Agriculture and nutrition research funders 
should pool resources and encourage deeper cooperation between organizations to provide agreed 
and evidence-based perspectives on food systems choices, from production to consumption.  

Food systems face big challenges to improving diets and nutrition around the world but also represent 
many opportunities: they contain large resource flows, they encompass many action points, and they 
embrace many potential agents of change. The key to identifying and seizing the opportunities will be 
a sense of urgency, an appreciation of the landscape in which action can and must occur, the 
connections between actions and outcomes and an ability to be bold in ambition and imaginative in 
partnership.  

It is hoped that the findings and recommendations of this report will facilitate the policy convergence 
work in CFS and will inspire, on the ground, many stakeholders in contributing to progress towards 
more sustainable food systems that enhance FSN. 
  



120 

ACKNOWLEDGEMENTS  
The HLPE warmly thanks all the participants who contributed with very valuable inputs and comments 
to the two open consultations, first on the scope of the report, and second on an advanced draft (V0). 
These contributions were channelled through FAO’s Global Forum on Food Security and Nutrition 
(FSN Forum). All contributions are available online at www.fao.org/cfs/cfs-hlpe.  

The HLPE thanks all the peer-reviewers for their review of a pre-final draft (V1) of the report. The list 
of all HLPE peer reviewers is found online at www.fao.org/cfs/cfs-hlpe. 

The following individuals are thanked warmly for their contributions, suggestions and inputs to the 
work of the panel: Mohamed Ag Bendech, Anne Bellows, Konrad Biesalski, Nicolas Bricas, Harriet 
Burgham, Julia Chill, Fabio da Silva Gomes, Adam Drewnowski, Erin Fitzgerald, Aulo Gelli, Sheryl 
Hendriks, Ada Ho, Naomi Hossain, Danny Hunter, Andrew Jones, Suneetha Kadiyala, Nadim Khouri, 
Harriet Kuhnlein, Carlo La Vecchia, Denis Lairon, Renato Maluf, Rebecca McLaren, Xavier Medina, 
Alexandre Meybeck, Joy Ngo De la Cruz, Jill Nicholls, Biraj Patnaik, Dan Peerless, Suzanne Redfern, 
Lourdes Ribas, Fabio Ricci, Mahmoud Solh, Jonathan Steffen, Haley Swartz, Boyd Swinburn, 
Christopher Turner, Dean Vali Nasr, Jeff Waage, Walter Willett, Agneta Yngve, Linxiu Zhang. 

The HLPE also thanks Shauna Downs and Elizabeth Fox for their significant contributions to the 
elaboration of this report. 

The HLPE process is entirely funded through voluntary contributions. HLPE reports are independent 
collective scientific undertakings on topics requested by the Committee on World Food Security 
Plenary. HLPE reports are global public goods. The HLPE thanks the donors who have contributed 
since 2010 to the HLPE Trust Fund, or provided in-kind contributions, thereby enabling the process of 
work of the panel, while fully respecting its independence. Since the creation of the HLPE, it has been 
supported by Australia, Ethiopia, the European Union, Finland, France, Germany, Ireland, New 
Zealand, Norway, the Russian Federation, Spain, the Sudan, Sweden, Switzerland and the United 
Kingdom. 
  

http://www.fao.org/cfs/cfs-hlpe
http://www.fao.org/cfs/cfs-hlpe


121 

REFERENCES 
ACAPS. 2016. South Sudan: armed conflict and severe food insecurity. ACAPS Briefing Note. 24 March 2016. 
ACAPS. 2017. Famine: Northeast Nigeria, Somalia, South Sudan, and Yemen. Thematic Report. 22 May 2017. 
ACC/SCN. 2000. Fourth Report on the World Nutrition Situation. Geneva: ACC/SCN in collaboration with IFPRI. 
Acho‐Chi, C. 2002. The mobile street food service practice in the urban economy of Kumba, Cameroon. 

Singapore Journal of Tropical Geography, 23(2): 131–148. 
Acosta, A.M. & Fanzo, J. 2012. Fighting maternal and child malnutrition: analysing the political and institutional 

determinants of delivering a national multisectoral response in six countries. A synthesis paper. Prepared for 
DFID. Brighton, UK, Institute of Development Studies.  

Adair, L.S., Fall, C.H., Osmond, C., Stein, A.D., Martorell, R., Ramirez-Zea, M., Sachdev, H.S., Dahly, D.L., 
Bas, I., Norris, S.A., Micklesfield, L., Hallal, P., Victora, C.G. & Cohorts group. 2013. Associations of 
linear growth and relative weight gain during early life with adult health and human capital in countries of low 
and middle income: findings from five birth cohort studies. The Lancet, 382(9891): 525–534. 

ADB (Asian Development Bank). 2013. Gender equality and food security—women’s empowerment as a tool 
against hunger. Mandaluyong City, Philippines. ISBN 978-92-9254-171-2. 
http://www.fao.org/wairdocs/ar259e/ar259e.pdf  

Aktar, M.W., Sengupta, D. & Chowdhury A. 2009. Impact of pesticides use in agriculture: their benefits and 
hazards. InterdisciplinaryToxicology, 2(1): 1–12.  

Alderman, H., Hoddinott, J. & Kinsey, B. 2006. Long term consequences of early childhood malnutrition. 
Oxford Economic Papers, 58(3): 450–474. 

Alders, R., Aongola, A., Bagnol, B., de Bruyn, J., Darnton-Hill, I., Jong, J., Kimboka, S., Li, M., Lumbwe, H., 
Mor, S., Maulaga, W., Mulenga, F., Rukambile, E. & Wong, J. 2015. Village chickens and their 
contributions to balanced diverse diets throughout the seasons. World Veterinary Poultry Association 
Congress. Cape Town, 7-11 September 2015, e-Booklet p. 115. 

Aleksandrowicz, L., Green, R., Joy, E.J.M., Smith, P. & Haines, A. 2016. The impacts of dietary change on 
greenhouse gas emissions, land use, water use, and health: a systematic review. PLoS One, 11(11): 
e0165797. doi: 10.1371/journal.pone.0165797. 

Alexander-Kasriel, D. 2016. Update on our top 10 global consumer trends for 2016. Ch. 22. Greener Food. 
Euromonitor International.  

Alexandratos, N. & Bruinsma, J. 2012. World agriculture towards 2030/2050: the 2012 revision. ESA Working 
Paper No. 12-03. Rome, FAO.  

Alinovi, L., D’Errico, M., Mane, E. & Romano D. 2010. Livelihoods strategies and household resilience to food 
insecurity: an empirical analysis to Kenya. Inconference organized by the European Report of Development, 
Dakar, Senegal. 

Al-Khudairy, L., Loveman, E., Colquitt, J.L., Mead, E., Johnson, R.E., Fraser, H., Olajide, J., Murphy, M., 
Velho, R.M., O'Malley, C., Azevedo, L.B., Ells, L.J., Metzendorf, M-I. & Rees, K. 2017. Diet, physical 
activity and behavioural interventions for the treatment of overweight or obese adolescents aged 12 to 17 
years. Cochrane Database of Systematic Reviews, Issue 6. Art. No.:CD012691. doi: 
10.1002/14651858.CD012691.pub1. 

Allen, LH. 2012. Global dietary patterns and diets in childhood: implications for health outcomes. Ann. Nutr. 
Metab., 61(suppl 1): 29–37. 

Allen, P. & Sachs, C. 2012. Women and food chains: the gendered politics of food. In P.W. Forson & C. 
Counihan, eds. Taking food public: tedefining foodways in a changing world, pp. 23–40. Routledge. 

Allen, L.H., Ferris, A.M. & Pelto, G.H. 1986. Maternal factors affecting lactation. In M. Hamosh & A.J. Goldman 
eds. Human lactation II: maternal and environmental factors, pp. 51–60. New York, USA, Plenum Press. 

Allen, S.L., de Brauw, A. & Gelli, A. 2016. Harnessing value chains to improve food systems. In Global Nutrition 
Report, pp.48–55, IFPRI, Washington, DC. 

Allendorf, K. 2007. Do women’s land rights promote empowerment and child health in Nepal? World 
Development, 35(11): 1975–1988. 

Alston, J.M., Okrent, A.M. & Rickard, B.J. 2013. Impact of agricultural policies on caloric consumption. Trends 
in Endocrinology & Metabolism, 24(6): 269–271. 

Amy, G., Craun, G., Craun, G.F. & Siddiqui, M. 2000. Disinfectants and disinfectant by-products, Issue 216 of 
Environmental Health Criteria, by ILO, UNEP, WHO, Geneva, Switzerland. 

An, R., Patel, D., Segal, D. & Sturm, R. 2013. Eating better for less: a national discount program for healthy 
food purchases in South Africa. Am. J. Health Behav., 37(1): 56–61. 

Andersen, A.B., Schmidt, L.K., Faurholt-Jepsen, D., Roos, N., Friis, H., Kongsbak, K., Wahed, M.A. & 
Thilsted, S.H. 2016. The effect of daily consumption of the small fish Amblypharyngodon mola or added 
vitamin A on iron status: a randomised controlled trial among Bangladeshi children with marginal vitamin A 
status. Asia Pacific Journal of Clinical Nutrition. 25(3): 464–471. 

Anderson, K. 2010. Globalization’s effects on world agricultural trade, 1960–2050. Philosophical Transactions of 
the Royal Society B, 365(1554): 3007–3021. doi: 10.1098/rstb.2010.0131. 

Anderson, I., Robson, B. Connolly, M., et al. 2017. Indigenous and tribal peoples’ health (The Lancet-Lowitja 
Institute Global Collaboration): a population study. The Lancet, 388(10040): 131–157.  

Andersson, M., Karumbunathan, V. & Zimmermann, M.B. 2012. Global iodine status in 2011 and trends over 
the past decade. The Journal of Nutrition, 142(4): 744–750. 

http://www.fao.org/wairdocs/ar259e/ar259e.pdf


122 

ANDES (Agencia Pública de Noticias del Ecuador y Suramérica). 2016. Health Authorities in Ecuador 
highlight decrease of sugar, fat and salt in food due to new labelling. 
http://www.andes.info.ec/en/news/health-authorities-ecuador-highlight-decrease-sugar-fat-and-salt-food-due-
new-labelling.html  

Anjana, R.M., Deepa, M., Pradeepa, R., Mahanta, J., Narain, K., Das, H.K., Adhikari, P., Rao, P.V., Saboo, 
B., Kumar, A. & Bhansali, A. 2017. Prevalence of diabetes and prediabetes in 15 states of India: results 
from the ICMR–INDIAB population-based cross-sectional study. The Lancet Diabetes & Endocrinology. 5(8): 
585–596. 

Appel, L., Moore, Obarzanek, E., Vollmer, W.M., Svetkey, L.P., Sacks, F.M., Bray, G.A., Vogt, T.M., Cutler, 
J.A., Windhauser, M.M., Lin, P.H. & Karanja, N. 1997. A clinical trial of the effects of dietary patterns on 
blood pressure. N. Engl. J. Med., 336(16): 1117–1124. 

Argenti, O., Francois, S. & Mouawad, H. 2003. The informal food sector. Municipal support policies for 
operators. A briefing guide for mayors, city executive and urban planners in developing countries and 
countries in transition. Food Into Cities Collection. Rome, FAO. 

Arimond, M., Wiesmann, D., Becquey, E., Carriquiry, A., Daniels, M.C., Deitchler, M., Fanou-Fogny, N., 
Joseph, M.L., Kennedy, G., Martin-Prevel, Y. & Torheim, L.E. 2010. Simple food group diversity indicators 
predict micronutrient adequacy of women’s diets in five diverse, resource-poor settings. J. Nutr., 140(11): 
2059S–2069S. 

Asche, F., Bellemare, M.F., Roheim, C., Smith, M.D. &Tveteras, S. 2015. Fair enough? Food security and the 
international trade of seafood. World Development, 67: 151–160. 

Asfaw, A. 2006. The role of food price policy in determining the prevalence of obesity: evidence from Egypt. 
Review of Agricultural Economics, 28(3): 305–312. 

Asfaw, A. 2007. Do government food price policies affect the prevalence of obesity? Empirical evidence from 
Egypt. World Development, 35(4): 687–701, ISSN 0305-750X. 

Atun, R., Davies, J.I., Gale, E.A., Bärnighausen, T., Beran, D., Kengne, A.P., Levitt, N.S., Mangugu, F.W., 
Nyirenda, M.J., Ogle, G.D. & Ramaiya, K. 2017. Diabetes in sub-Saharan Africa: from clinical care to health 
policy. The Lancet Diabetes & Endocrinology, 5(8). 

Auestad, N. & Fulgoni, V.L. 2015. What current literature tell us about sustainable diets: emerging research 
linking dietary patterns, environmental sustainability, and economics. Advances in Nutrition, 6: 19–36. 

Augustin, M.A., Riley, M., Stockmann, R., Bennett, L., Kahl, A., Lockett, T., Osmond, M., Sanguansri, P., 
Stonehouse, W., Zajac, I. & Cobiac, L. 2016. Role of food processing in food and nutrition security. Trends 
in Food Science & Technology, 56: 115–125. 

Aung, M.M. & Chang, Y.S. 2014. Traceability in a food supply chain: quality and safety perspectives. Food 
Control, 39: 172–184. 

AwwaRF (American Water Works Association Research Foundation). 2007. Long-term effects of disinfection 
changes on water quality. US Environmental Protection Agency and the American Water Works Association 
Research Foundation. http://www.waterrf.org/PublicReportLibrary/91169.pdf  

Bailey, R.L., West, K.P. & Black R.E. 2015. The epidemiology of global micronutrient deficiencies. Annals of 
Nutrition and Metabolism, 66(Suppl 2): 22–33. 

Baker, L.E. 2004. Tending cultural landscapes and food citizenship in Toronto's community gardens. 
Geographical Review, 94(3): 305–325. 

Baker, P. & Friel, S. 2014. Processed foods and the nutrition transition: evidence from Asia. Obesity Reviews, 
15(7): 564–577. 

Balogun, O.O., Dagvodorj, A., Anigo, K.M., Ota, E. & Sasaki, S. 2015. Factors influencing breastfeeding 
exclusivity during the first 6 months of life in developing countries: a quantitative and qualitative systematic 
review. Matern. Child Nutr., 11(4): 433–451. 

Banerjee, A., Duflo, E., Goldberg. N., Karlan, D., Osei, R., Parienté, W., Shapiro, J., Thuysbaert, B. & Udry, 
C. 2015. A multifaceted program causes lasting progress for the very poor: Evidence from six countries. 
Science, 348(6236). 

Baranowski, T., Blumberg, F., Buday, R., DeSmet, A., Fiellin, L.E., Green, C.S., Kato, P.M., Lu, A.S., 
Maloney, A.E., Mellecker, R. & Morrill, B.A. 2016. Games for health for children – current status and 
needed research. Games for Health Journal, 5(1): 1–12. 

Barennes, H., Slesak, G., Goyet, S., Aaron, P. & Srour, L.M. 2016. Enforcing the international code of 
marketing of breast-milk substitutes for better promotion of exclusive breastfeeding: can lessons be learned? 
Journal of Human Lactation, 32(1): 20–27. 

Barker, D.J.P., Eriksson, J.G., Forsén, T. & Osmond, C. 2002. Fetal origins of disease: strength of effects and 
biological basis. International Journal of Epidemiology, 31(6): 1235–1239. 

Barr, I.G. & Wong, F.Y. 2016. Avian influenza. Why the concern? Microbiology Australia, 37(4): 162–166. 
Bastagli, F., Hagen-Zanker, J., Harman, L., Barca, V., Sturge, G., Schmidt, T. & Pellerano, L. 2016. Cash 

transfers: what does the evidence say? A rigorous review of programme impact and of the role of design and 
implementation features. Overseas Development Briefing. 

Batis, C., Rivera, J.A., Popkin, B.M. & Taillie, L.S. 2016. First-year evaluation of Mexico’s tax on nonessential 
energy-dense foods: an observational study. PLoS Med, 13(7).  

Beal, T., Massiot, E., Arsenault, J.E., Smith, M.R. & Hijmans, R.J. 2017. Global trends in dietary micronutrient 
supplies and estimated prevalence of inadequate intakes. PloS One, 12(4): e0175554. 

Bellmare, M., Fajardo-Gonazlez, J. & Gitter, S. 2016. Foods and Fads: The Welfare Impacts of Rising Quinoa 
Prices in Peru. Towson University Department of Economics: Working Paper No. 2016-06.  

http://www.andes.info.ec/en/news/health-authorities-ecuador-highlight-decrease-sugar-fat-and-salt-food-due-new-labelling.html
http://www.andes.info.ec/en/news/health-authorities-ecuador-highlight-decrease-sugar-fat-and-salt-food-due-new-labelling.html
http://www.waterrf.org/PublicReportLibrary/91169.pdf


123 

Bellows, A.C., Valente, F.L.S., Lemke, S. & de Lara, M.D.N.B. (eds). 2016. Gender, Nutrition, and the Human 
Right to Adequate Food: Toward an Inclusive Framework (Vol. 47). Routledge. 

Benson, T. & Shekar, M. 2006. Trends and issues in child undernutrition. In D.T. Jamison, R.G. Feachem, M.W. 
Makgoba, E.R. Bos, F.K. Baingana, K.J. Hofman & K.O. Rogo, eds. Disease and mortality in sub-Saharan 
Africa, 2nd edition. Washington, DC, International Bank for Reconstruction and Development/ World Bank. 

Berry, E.M., Dernini, S., Burlingame, B., Meybeck, A. & Conforti, P. 2015. Food security and sustainability: 
can one exist without the other? Public Health Nutrition, doi: 10.1017/S136898001500021X. 

Bes-Rastrollo, M., Schulze, M.B., Ruiz-Canela, M. & Martinez-Gonzalez, M.A. 2013. Financial Conflicts of 
Interest and Reporting Bias Regarding the Association between Sugar-Sweetened Beverages and Weight 
Gain: A Systematic Review of Systematic Reviews. PLoS Med, 10(12): e1001578.  

Beydoun, M.A., Beydoun, H.A. & Wang, Y. 2008. Obesity and central obesity as risk factors for incident 
dementia and its subtypes: a systematic review and meta‐analysis. Obesity Reviews, 9(3): 204–218. 

Bhagowalia, P., Headey, D. & Kadiyala, S. 2012a. Agriculture, income, and nutrition linkages in India: insights 
from a nationally representative survey. International Food Policy Research Institute Discussion Paper 01195. 
Poverty, Health, and Nutrition Division, Department Strategy and Governance Division. IFPRI: Washington, 
DC.  

Bhagowalia, P., Quisumbing, A. R., Menon, P. & Soundararajan, V. 2012b. What dimensions of women's 
empowerment matter most for child nutrition? Evidence Using Nationally Representative Data from 
Bangladesh. IFPRI Discussion Paper 01192. Washington, DC. 

Bhandari, N., Bahl, R., Nayyar, B., Khokhar, P., Rohde, J.E. & Bhan, M.K. 2001. Food supplementation with 
encouragement to feed it to infants from 4 to 12 months of age has a small impact on weight gain. Journal of 
Nutrition, 131: 1946–1951. 

Bharucha, Z. & Pretty, J. 2010. The roles and values of wild foods in agricultural systems. Philosophical 
Transactions of the Royal Society B: Biological Sciences, 365(1554): 2913–2926. 

Bhutta, Z.A., Ahmed, T., Black, R.E., Cousens, S., Dewey, K., Giugliani, E., Haider, B.A., Kirkwood, B., 
Morris, S.S., Sachdev, H.P. & Shekar, M. 2008. What works? Interventions for maternal and child 
undernutrition and survival. The Lancet. 371(9610): 417–440. 

Bhutta, Z.A., Das, J.K., Rizvi, A., Gaffey, M.C., Walker, N., Horton, S., Webb, P., Lartey, A., Black, R.E. & 
the Lancet Nutrition Interventions Review Group & the Maternal and Child Nutrition Study Group. 
2013. Evidence-based interventions for improvement of maternal and child nutrition: what can be done and at 
what cost? Maternal and Child Nutrition Series 2. The Lancet, 382(9890): 452–477.  

Biénabe, E., Rival, A. & Loeillet D., eds. 2017. Sustainable development and tropical agri-chains. Dordrecht, 
Springer, 354 p. ISBN 978-94-024-1015-0. http://dx.doi.org/10.1007/978-94-024-1016-7  

Black, R.E., Allen, L.H., Bhutta, Z.A., for the Maternal and Child Undernutrition Study Group. 2008. 
Maternal and child undernutrition: global and regional exposures and health consequences. The Lancet. 
published online 17 Jan. doi: 10.1016/S0140-6736(07)61690-0. 

Black, R.E., Victora, C.G., Walker, S.P., Bhutta, Z.A., Christian, P., de Onis, M., Ezzati, M., Grantham-
McGregor, S., Katz, J., Martorell, R., Uauy, R. & the Maternal and Child Nutrition Study Group. 2013a. 
Maternal and child undernutrition and overweight in low-income and middle-income countries. Lancet, 
382(9890): 427–451. 

Black, R.E., Alderman, H, Bhutta, Z.A., Gillespie, S., Haddad, L., Horton, S., Lartey, A., Mannar, V., Ruel, 
M., Victoria, C.G., Walker, S.P. & Webb, P. 2013b. Maternal and child nutrition: building momentum for 
impact. The Lancet, 382(9890): 372–375. 

Bliss, J.R., Njenga, M., Stoltzfus, R.J. & Pelletier, D.L. 2016. Stigma as a barrier to treatment for child acute 
malnutrition in Marsabit County, Kenya. Maternal Child Nutrition, 12(1): 125–138. 

Blumberg, L.R., Dewhurst, K. & Sen, S.G. 2013. Gender-inclusive nutrition activities in South Asia. Vol. 2. 
Lessons from global experiences. Washington, DC, World Bank. 

Boedecker J., Termote, C., Assogbadjo, A. E., Van Damme, P. & Lachat, C. 2014. Dietary contribution of wild 
edible plants to women’s diets in the buff er zone around the Lama forest, Benin – an underutilized potential. 
Food Security, 6(6): 833–849. 

Bogard, J.R., Hother, A.L., Saha, M., Bose, S., Kabir, H., Marks, G.C. & Thilsted, S.H. 2015. Inclusion of 
small indigenous fish improves nutritional quality during the first 1000 days. Food and Nutrition Bulletin, 36(3): 
276–289. 

Bolles, K., Speraw, C., Berggren, G. & Lafontant, J.G. 2002. Ti Foyer (Hearth) Community-based nutrition 
activities informed by the positive deviance approach in Leogane, Haiti: A programmatic description. Food 
and Nutrition Bulletin, 23(4, Suppl 2): 9–15. 

Boyland, E.J. & Halford, J.C. 2013. Television advertising and branding. Effects on eating behaviour and food 
preferences in children. Appetite, 62(1): 236–241. 

Brazil. 2012. Marco de referencia de educación alimentaria y nutricional para las políticas públicas. Ministerio 
de Desarrollo Social y Combate al Hambre. Brasilia. 
http://ideiasnamesa.unb.br/files/marco_EAN_visualizacao_es.pdf  

Brazil. 2014. Dietary guidelines for the Brazilian population, 2nd edition, Brazilia. Ministry of Health. 
http://189.28.128.100/dab/docs/portaldab/publicacoes/guia_alimentar_populacao_ingles.pdf  

Bridle-Fitzpatrick, S. 2015. Food deserts or food swamps? A mixed-methods study of local food environments 
in a Mexican city. Social Science & Medicine, 142: 202–213. 

Brinkman, H. & Hendrix, C. 2011. Food insecurity and violent conflict: causes, consequences, and addressing 
the challenges. Rome, World Food Programme. 

http://dx.doi.org/10.1007/978-94-024-1016-7
http://ideiasnamesa.unb.br/files/marco_EAN_visualizacao_es.pdf
http://189.28.128.100/dab/docs/portaldab/publicacoes/guia_alimentar_populacao_ingles.pdf


124 

Brinsden, H. & Lang, T. 2015. An introduction to public health advocacy: reflections on theory and practice. 
Food Research Collaboration. 

Brown, K.H., Rivera, J.A., Bhutta, Z., et al., 2004. International Zinc Nutrition Consultative Group (IZiNCG) 
technical document #1. Assessment of the risk of zinc deficiency in populations and options for its control. 
Food and Nutrition Bulletin, 25(1 Suppl 2). 

Browne, M., Goncalo, L., Ximenes, A., Lopes, M. & Erskine, W. 2017. Do rituals serve as a brake on 
innovation in staple food cropping in Timor-Leste? Food Security, 9(3): 441–451. 

Brown-Paul, C. 2014. Raising the roof [online]. Practical Hydroponics and Greenhouses, 143: 38–41.  
Brunelle, T., Dumas, P. & Souty F. 2014. The impact of globalization on food and agriculture: the case of the 

diet convergence. Journal of Environment & Development, 23(1): 41–65. 
Bryce, J., Coitinho, D., Darnton-Hill, I., Pelletier, D., Pinstrup-Andersen, P. & Maternal and Child 

Undernutrition Study Group. 2008. Maternal and child undernutrition: effective action at national level. The 
Lancet, 371(9611): 510–526. 

Burggraf, C., Kuhn, L., Zhao, Q.R., Teuber, R. & Glauben, T. 2015. Economic growth and nutrition transition: 
an empirical analysis comparing demand elasticities for foods in China and Russia. Journal of Integrative 
Agriculture. 14(6): 1008–1022. 

Burlandy, L., Rocha, C. & Maluf, R. 2014. Integrating Nutrition into Agricultural and Rural Development Policies: 
the Brazilian experience of building an innovative food and nutrition security approach. In: B. Thompson & L. 
Amorosoeds), Improving diets and nutrition: food-based approaches. p. 101–112, CABI/FAO: Rome. 

Burlingame, B., Charrondiere, R. & Halwart, M. 2006. Basic human nutrition requirements and dietary diversity 
in rice-based aquatic ecosystems, Journal of Food Composition and Analysis, 19 (6–7): 770. 
doi:10.1016/j.jfca.2006.03.009 

Burney, J., Woltering, L., Burke, M., Naylor, R. & Pasternak, D. 2010. Solar-powered drip irrigation enhances 
food security in the Sudano–Sahel. Proceedings of the National Academy of Sciences, 107(5): 1848–1853. 

Cairns, G., Angus, K., Hastings, G. & Caraher, M. 2013. Systematic reviews of the evidence on the nature, 
extent and effects of food marketing to children. A retrospective summary. Appetite. 62: 209–215. 

Calkins, K. & Devaskar, S.U. 2011. Fetal origins of adult disease. Curr. Probl. Pediatr. Adolesc. Health Care, 
41(6): 158–176. 

Campbell, A.A., de Pee, S., Sun, K., Kraemer, K., Thorne-Lyman, A., Moench-Pfanner, R., Sari, M., Akhter, 
N., Bloem, M.W. & Semba, R.D. 2010. Household rice expenditure and maternal and child nutritional status 
in Bangladesh. The Journal of Nutrition. 140(1): 189S–194S. 

Campos, S., Doxey, J. & Hammond, D. 2011. Nutrition labels on pre-packaged foods: a systematic review. 
Public Health Nutrition, 14(08): 1496–1506. 

Carletto, G., Ruel, M., Winters, P. & Zezza, A. 2015. Farm-level pathways to improved nutritional status: 
introduction to the special issue. Journal of Development Studies, 5(8). 

Caspi, C.E., Sorensen, G., Subramanian, S.V. & Kawachi, I. 2012. The local food environment and diet: a 
systematic review. Health & Place, 18(5): 1172–1187. 

Castillo-Lancellotti, C., Tur, J.A. & Uauy, R. 2013. Impact of folic acid fortification of flour on neural tube 
defects: a systematic review. Public health nutrition, 16(05), pp.901-911. 

Cawley, J. 2004. The impact of obesity on wages. Journal of Human Resources, 39(2): 451–474. 
CBD (Convention on Biological Diversity). 2016. Decision Adopted by the Conference of the Parties to the 

Convention on Biological Diversity CBD. 2016. 13th Meeting, Agenda Item 10, 4–17 December 2016. 
Cancun, Mexico.  

Cepeda-Lopez, A.C., Osendarp, S.J.M., Melse-Boonstra, A., Aeberli, I., Gonzalez-Salazar, F., Feskens, E., 
Villalpando, S. & Zimmermann, M.B. 2011. Sharply higher rates of iron deficiency in obese Mexican women 
and children are predicted by obesity-related inflammation rather than by differences in dietary iron intake. 
Am J Clin Nutr. 2011;93:975–83. 

Cernansky, R. 2015. The rise of Africa’s super vegetables. Nature, 522(7555): 146–148. 
CFS (Committee on World Food Security). 2015. Framework for action for food security and nutrition in 

protracted crises. Rome. http://www.fao.org/3/a-bc852e.pdf  
CFS. 2016. Connecting smallholders to markets. Policy recommendations, Rome. http://www.fao.org/3/a-

bc852e.pdf  
Chandon, P. & Wansink B. 2012. Does food marketing need to make us fat? A review and solutions. Nutrition 

Reviews, 70(10): 571–593. 
Chege, C.G., Andersson, C.I. & Qaim, M. 2015. Impacts of supermarkets on farm household nutrition in Kenya. 

World Development, 72: 394–407. 
Chen, J., Zhao, X., Zhang, X., Yin, S., Piao, J., Huo, J., Yu, B., Qu, N., Lu, Q., Wang, S. & Chen, C. 2005. 

Studies on the effectiveness of NaFeEDTA-fortified soy sauce in controlling iron deficiency: a population-
based intervention trial. Food and Nutrition Bulletin, 26(2): 177–186. 

Cheung, W.W., Lam, V.W., Sarmiento, J.L., Kearney, K., Watson, R.E.G. Zeller, D. & Pauly, D. 2010. Large‐
scale redistribution of maximum fisheries catch potential in the global ocean under climate change. Global 
Change Biology, 16(1): 24–35. 

Chile. 2012. Sobre composición nutricional de los alimentos y su publicidad. Ministerio de Salud. 
http://web.minsal.cl/sites/default/files/LEY-20606_06-JUL-2012.pdf  

Christian, P., Shaikh, S., Shamim, A.A., Mehra, S., Wu, L., Mitra, M. et al. 2015 Effect of fortified 
complementary food supplementation on child growth in rural Bangladesh: a cluster‐randomized trial. 
International Journal of Epidemiology, 44: 1862–1876. 

http://www.fao.org/3/a-bc852e.pdf
http://www.fao.org/3/a-bc852e.pdf
http://www.fao.org/3/a-bc852e.pdf
http://web.minsal.cl/sites/default/files/LEY-20606_06-JUL-2012.pdf


125 

Cirera, X. & Masset, E. 2010. Income distribution trends and future food demand. Philosophical Transactions of 
the Royal Society B: Biological Sciences, 365(1554): 2821–2834. 

Clark, M. & Tilman, D. 2017. Comparative analysis of environmental impacts of agricultural production systems, 
agricultural efficiency, and food choice. Environmental Research Letters, 12 064016. 
http://iopscience.iop.org/article/10.1088/1748-9326/aa6cd5/pdf 

Cliff, M. 2014. Forget the Ugli Fruit, Meet the Ugly Fruit Bowl! French Supermarket Introduces Lumpy and 
Misshapen Fruit and Vegetables – Sold at a 30% Discount – to Combat Food Waste. Daily Mail.  

Colchero, M.A., Popkin, B.M., Rivera, J.A. & Ng, S.W. 2016. Beverage purchases from stores in Mexico under 
the excise tax on sugar sweetened beverages: observational study. BMJ, 352.  

Cope, M.B. & Allison, D.B. 2010. White hat bias: a threat to the integrity of scientific reporting. ActaPædiatrica, 
99(11): 1615–1617. 

Counihan, C. & Van Esterik, P. 2013. Food and culture: a reader. Routledge. 
Cowburn, G. & Stockley, L. 2005. Consumer understanding and use of nutrition labelling: a systematic review. 

Public Health Nutrition, 8(01): 21–28. 
Coyle, W., Hall, W. & Ballenger, N. 2001. Transportation technology and the rising share of U.S. perishable 

food trade. In A. Regmi, ed. Changing structure of global food consumption and trade. Market and Trade 
Economics Division, Economic Research Service, US Department of Agriculture, Agriculture and Trade 
Report. WRS-01-1. 

Crisp, J., Morris, T. & Refstie, H. 2012. Displacement in urban areas, new challenges, new partnerships. 
Disasters, 36: S23–S42. 

Cuc, N. 2015. Mangrove forest restoration in northern Viet Nam. In Kumar, C., Begeladze, S., Calmon, M. & 
Saint-Laurent, C., eds. Enhancing food security through forest landscape restoration: Lessons from Burkina 
Faso, Brazil, Guatemala, Viet Nam, Ghana, Ethiopia and Philippines, pp. 106-121. Gland, Switzerland: 
International Union for the Conservation of Nature. 

Dannefer, R., Williams, D.A., Baronberg, S. & Silver, L. 2012. Healthy bodegas: increasing and promoting 
healthy foods at corner stores in New York City. American Journal of Public Health, 102: e27–31. 

Darapheak, C., Takano, T., Kizuki, M., Nakamura, K. & Seino, K. 2013. Consumption of animal source foods 
and dietary diversity reduce stunting in children in Cambodia. International Archives of Medicine, 6(1): 29. 

Darmon, N. & 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. 

Das, J.K., Salam, R.A., Kumar, R. & Bhutta, Z.A. 2013. Micronutrient fortification of food and its impact on 
woman and child health: a systematic review. Systematic reviews, 2(1): 1. 

de Benoist, B., Darnton-Hill, I., Davidsson, L., Fontaine, O. & Hotz, C. 2007. Conclusions of the Joint 
WHO/UNICEF/IAEA/IZiNCG interagency meeting on zinc status indicators. Food and Nutrition Bulletin, 28(3): 
S480–S486.  

de Benoist, B., McLean, E., Egli, I. & Cogswell, M. 2008. Worldwide prevalence of anaemia 1993-2005: WHO 
Global Database on Anaemia. Geneva, Switzerland. 

de Benoist, B. 2008. Conclusions of a WHO Technical Consultation on folate and vitamin B12 1999. iciencies. 
Food Nutr. Bull., 29: S238–S244 

de Bon, H., Parrot L. & Moustier, P. 2010. Sustainable urban agriculture in developing countries. A review. 
Agron. Sustain. Dev, 30(1): 21–32.  

De Bruyn, J., Maulaga, W., Rukambile, E., Bagnol, B., Li, M., Darnton-Hill, I., Thomson, P., Simpson, J., 
Mor, S. & Alders, R. 2016. Village chicken ownership, irrespective of location of overnight housing, has a 
positive association with height-for-age Z-scores of infants and young children in central Tanzania. Accepted 
for an oral presentation at the International One Health Ecohealth Congress, Melbourne, 3-7 December 2016. 
Abstract Booklet Nº 583. 

De Pee, S. & Bloem M.W. 2009. Current and potential role of specially formulated foods and food supplements 
for preventing malnutrition among 6-to 23-month-old children and for treating moderate malnutrition among 6-
to 59-month-old children. Food and Nutrition Bulletin, 30(3_suppl3): S434–463. 

De-Regil, L.M., Peña-Rosas, J.P., Fernández-Gaxiola, A.C. & Rayco-Solon, P. 2015. Effects and safety of 
periconceptional oral folate supplementation for preventing birth defects. Cochrane Library. 
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007950.pub3/abstract  

De Schutter, O. 2011. Report submitted by Special Rapporteur Right to Food to UN General Assembly, Human 
Rights Council, Nineteenth Session, 26 December 2011. 
http://www.ohchr.org/Documents/HRBodies/HRCouncil/RegularSession/Session19/A-HRC-19-59_en.pdf  

De Schutter, O. 2012. Report of the Special Rapporteur on the right to food. Addendum. Mission to Canada. 
United Nation General Assembly (A/HRC/22/50/Add.1). 
http://www.srfood.org/images/stories/pdf/officialreports/20121224_canadafinal_en.pdf  

De Schutter, O. 2014. Report of the Special Rapporteur on the right to food, Final Report: The Transformative 
Potential of the Right to Food. Nueva York: UN Human Rights Council. Acceso el, 16. 

de Soysa, I. & de Soysa, A.K. 2017. Do Globalization & Free Markets Drive Obesity among Children and 
Youth? An Empirical Analysis, 1990–2013. International Interactions, 1–19. 

de Waal, A. 2002. Famine crimes: politics and the disaster relief industry in Africa. African Issues. Indiana 
University Press. 

De Waal, A. 2015. Armed conflict and the challenge of hunger: is an end in sight?. In K. von Grebmer, J. 
Bernstein, A. de Waal, N. Prasai, S. Yin & Y. Yohannes. 2015 Global hunger index: armed conflict and the 

http://iopscience.iop.org/article/10.1088/1748-9326/aa6cd5/pdf
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007950.pub3/abstract
http://www.ohchr.org/Documents/HRBodies/HRCouncil/RegularSession/Session19/A-HRC-19-59_en.pdf
http://www.srfood.org/images/stories/pdf/officialreports/20121224_canadafinal_en.pdf


126 

challenge of hunger. Bonn, Washington, DC, and Dublin, Welthungerhilfe, International Food Policy Research 
Institute and Concern Worldwide. http://dx.doi.org/10.2499/9780896299641.  

Debruyn, A.M., Trudel, M., Eyding, N., Harding, J., McNally, H., Mountin, R., Orr, C., Urban, D., Verenitch, 
S. & Mazumder, A. 2006 Ecosystem effects of salmon farming increase mercury contamination in wild fish. 
Environmental Science & Technology. 40(11): 3489–3493. 

Dee, A., Kearns, K., O’Neill, C., Sharp, L., Staines, A., O’Dwyer, V., Fitzgerals, S. & Perry, I.J. 2014. The 
direct and indirect costs of both overweight and obesity: a systematic review. BMC research notes, 7: 242. 

DeFoliart, G. 1999. Insects as tood: why the Western attitude is important. Annual Review of Entomology, 44: 
21–50. 

Denning, G. & Fanzo, J. 2016. Ten forces shaping the global food system. In K. Kraemer, J.B. Cordaro, J. 
Fanzo, M. Gibney, E. Kennedy, A. Labrique, J. Steffen & M. Eggersdorfer, eds. Good nutrition: perspectives 
for the 21st century, pp. 19–30. Karger Publishers. 

Dernini, S. & Burlingame, B. 2011. Sustainable diets: the Mediterranean diet as an example. Public Health 
Nutr., 14(12A): 2285–2287. 

Devereux, S. 2009. Seasonality and social protection in Africa, Future Agricultures. http://www.future-
agricultures.org/publications/miscellaneous/seasonality-and-social-protection-in-africa/  

Devereux, S., Masset, E., Sabates-Wheeler, R., Samson, M., te Lintelo, D. & Rivas, A.M. 2015. Evaluating 
the targeting effectiveness of social transfers: a literature review. IDS Working Paper No 460. 
http://www.ids.ac.uk/publication/evaluating-the-targeting-effectiveness-of-social-transfers-a-literature-review  

Devereux, S., Sabates-Wheeler, R. & Longhurst, R., eds. 2013. Seasonality, rural livelihoods and 
development. Routledge. 

Dewey, K.G. 2013. The challenge of meeting nutrient needs during the period of complementary feeding: An 
evolutionary perspective. Journal of Nutrition, 143(12): 2050–2054. 

Dewey, K.G. 2016. Reducing stunting by improving maternal, infant and young child nutrition in regions such as 
South Asia: evidence, challenges and opportunities. Maternal & Child Nutrition, 12(S1): 27–38. 

Dewey, K. G. & Adu-Afarwuah, S. 2008. Systematic review of the efficacy and effectiveness of complementary 
feeding interventions in developing countries. Maternal & Child Nutrition, 4(s1): 24–85. doi: 10.1111/j.1740-
8709.2007.00124.x 

Dey, J. 1981. Gambian women: unequal partners in rice development projects? The Journal of development 
studies, 17(3): 109–122. 

Di Muro, M., Wongprawmas, R. & Canavari, M. 2016. Consumers’ Preferences and Willingness-To-Pay for 
Misfit Vegetables. Ecomonia agro-alimentare.  

DiNicolantonio, J.J. 2014. The cardiometabolic consequences of replacing saturated fats with carbohydrates or 
Ω-6 polyunsaturated fats: Do the dietary guidelines have it wrong? Open Heart, 1: e000032. doi: 
10.1136/openhrt-2013- 000032. 

Dinsa, G.D., Goryakin, Y., Fumagalli, E. & Suhrcke, M. 2012. Obesity and socioeconomic status in developing 
countries: a systematic review. Obes. Rev., 13(11): 1067–1079.  

Dollahite, J.S., Fitch, C. & Carroll, J. 2016. What does evidence-based mean for nutrition educators? best 
practices for choosing nutrition education interventions based on the strength of the evidence. Journal of 
Nutrition Education and Behavior, 48(10): 743–748. doi: 10.1016/j.jneb.2016.06.008 

Dorosh, P.A. & Babu, S.C. 2017. From famine to food security: Lessons for building resilient food systems. 
IFPRI Policy Brief. Washington, DC. 

Downs, S. & Fanzo, J. 2016. Managing value chains for improved nutrition. In M. Eggersdorfer, K. Kraemer, J.B. 
Cordaro, J. Fanzo, M. Gibney, E. Kennedy, A. Labrique & J. Steffen. Good nutrition: perspectives for the 21st 
century, pp. 45–59. Basel, Krager Publications. ISBN: 978-3-318-05964-9. 

Downs, S.M., Thow, A.M. & Leeder, S.R., 2013. The effectiveness of policies for reducing dietary trans fat: a 
systematic review of the evidence. Bulletin of the World Health Organization, 91(4): 262–269. 

Downs, S.M., Thow, A.M., Ghosh-Jerath, S. & Leeder, S.R. 2014. Developing interventions to reduce 
consumption of unhealthy fat in the food retail environment: a case study of India. Journal of Hunger & 
Environmental Nutrition, 9(2): 210–229. 

Drew, J., Dickinson Sachs, A., Sueiro, C. & Stepp, J.R. 2017. Ancient grains and new markets: the selling of 
quinoa as story and substance. In L.M. Gómez, L. Vargas-Preciado & D. Crowther, eds. Corporate social 
responsibility and corporate governance: concepts, perspectives and emerging trends in Ibero-America, pp. 
251–274. Emerald Publishing.  

Drewnowski, A. 2004. Obesity and the food environment: dietary energy density and diet costs. American 
Journal of Preventive Medicine, 27(3): 154–162.  

Drewnowski A. 2005. Concept of a nutritious food: toward a nutrient density score. The American Journal of 
Clinical Nutrition, 82(4): 721–732. 

Drewnowski, A. & Fulgoni, V.L. 2014. Nutrient density: principles and evaluation tools. The American Journal of 
Clinical Nutrition. 99(5): 1223S-1228S. 

Drewnowski, A. & Hann, C. 1999. Food preferences and reported frequencies of food consumption as 
predictors of current diet in young women. The American Journal of Clinical Nutrition, 70(1): 28–36. 

Drewnowski, A. & Popkin, B.M. 1997. The nutrition transition: new trends in the global diet. Nutrition Reviews, 
55(2): 31–43. 

Drewnowski, A. & Specter, S.E. 2004. Poverty and obesity: the role of energy density and energy costs. The 
American Journal of Clinical Nutrition, 79(1): 6–16.  

http://dx.doi.org/10.2499/9780896299641
http://www.future-agricultures.org/publications/miscellaneous/seasonality-and-social-protection-in-africa/
http://www.future-agricultures.org/publications/miscellaneous/seasonality-and-social-protection-in-africa/
http://www.ids.ac.uk/publication/evaluating-the-targeting-effectiveness-of-social-transfers-a-literature-review


127 

Dubois, P., Griffith, R. & Nevo, A. 2014. Do prices and attributes explain international differences in food 
purchases? American Economic Review, 104(3): 832–867. 

Duran, A.C., De Almeida, S.L., Latorre, M.R. & Jaime, P.C. 2015. The role of the local retail food environment 
in fruit, vegetable and sugar-sweetened beverage consumption in Brazil. Public Health Nutrition, 9: 1–10. 

Durst, P.B. & Hanboonsong, Y. 2015. Small-scale production of edible insects for enhanced food security and 
rural livelihoods: experience from Thailand and Lao People’s Democratic Republic. Journal of Insects as 
Food and Feed, 1(1): 25–31. 

Dury S. & Bocoum I. 2012. Le "paradoxe" de Sikasso (Mali) : pourquoi "produire plus" ne suffit-il pas pour bien 
nourrir les enfants des familles d'agriculteurs ? Cahiers Agricultures, 21(5): 324–336. 
http://dx.doi.org/10.1684/agr.2012.0584. 

Dyson, T. 1996. Population and food: global trends and future prospects. Routledge. ISBN 9780415119740.  
Egal, F. 2006. Nutrition in conflict situations. British Journal of Nutrition, 96(S1): S17–S19. 
Ehrlich, P.R. & Harte, J. 2015. Opinion: to feed the world in 2050 will require a global revolution. Proceedings of 

the National Academy of Sciences, 112(48): 14743–14744. 
Elliot, V., Lutter, C., Lamstein, S., Koniz-Booher, P. & Caulfield, L. 2015. Systematic review of the dietary 

intakes of adolescent girls in low- and middle-income countries. The FASEB Journal, 29(1): Suppl. 898.4. 
Ells, L.J., Hancock, C., Copley, V.R., Mead, E., Dinsdale, H., Kinra, S., Viner, R.M. &, Rutter, H. 2015. 

Prevalence of severe childhood obesity in England: 2006–2013. Archives of Disease in Childhood, 100(7): 
631–636. 

Englberger, L. 2011. Let’s Go Local: Guidelines Promoting Pacific Island Foods. FAO, Rome. 
http://www.fao.org/docrep/015/an763e/an763e00.htm  

Engelberger, L.& Johnson, E. 2013. Traditional foods of the Pacific: Go local, a case study in Pohnpei, 
Federated States of Micronesia. FSM. Earthscan, UK. 

Ericksen, P., Stewart, B., Dixon, J., Barling, D., Loring, P., Anderson, M. & Ingram, J. 2010. The value of a 
food dystem spproach. In J. Ingram, P. Ericksen & D. Liverman, eds. Food security and global environmental 
change. Earthscan. 

Eriksen, S.H., Brown, K. & Kelly, P.M. 2005. The dynamics of vulnerability: locating coping strategies in Kenya 
and Tanzania. The Geographical Journal, 171(4): 287–305. 

Esnouf, C., Russel, M. & Bricas, N. 2013. Food system sustainability: insights from duALIne. Cambridge 
University Press. 312 p. iISBN: 9781107036468. 

Esterik, P.V. 1999. Right to food; right to feed; right to be fed. The intersection of women's rights and the right to 
food. Agriculture and Human Values, 16(2): 225–232. 

Estruch, R., Ros, E., Salas-Salvadó, J., Covas, M.I., Corella, D., Arós, F., Gómez-Gracia, E., Ruiz-Gutiérrez, 
V., Fiol, M., Lapetra, J., Lamuela-raventós, R.M., Serra-Majem, L., Pintó, X., Basora, J., Muñoz, M.A., 
Sorlí, J.V., Martínez, J.A. & Martínez-González, M.A. 2013. The PREDIMED study investigators. Primary 
prevention of cardiovascular disease with a Mediterranean diet. N. Engl. J. Med, 368(14):1279–1290. doi: 
10.1056/NEJMoa1200303. 

Euromonitor International Passport. 2015. 14 Food Trends to Watch in Food: Part Three. Strategy briefing. 
http://www.euromonitor.com/14-food-trends-to-watch-in-food-part-three/report  

Euromonitor International. 2012. Retailing in India. http://www.euromonitor.com/retailing-in-india/report 
Euromonitor International. 2016a. Fast food India. http://www.euromonitor.com/fast-food-in-india/report 
Euromonitor International. 2016b. Packaged food in India. http://www.euromonitor.com/packaged-food-in-
india/report 
Euromonitor International. 2016c. Better for you packaged food. http://www.euromonitor.com/better-for-you-

packaged-food 
Eyles, H., Mhurchu, C.N., Nghiem, N. & Blakely, T. 2012. Food pricing strategies, population diets, and non- 

communicable disease: a systematic review of simulation studies. PLoS Med, 9(12).  
Ezzati, M. & Riboli, E. 2013. Behavioral and dietary risk factors for noncommunicable diseases. N. Engl. J. 

Med., 369(10):954–964.  
Fanzo, J.C. 2017. Decisive decisions on production compared with market strategies to improve diets in rural 

Africa. The Journal of Nutrition, 147(1): 1–2. 
Fanzo, J.C. & Downs, S. 2017. Value chain focus on food and nutrition security. In S. de Pee, D. Taren, & M.W. 

Bloem, eds. Nutrition and health in a developing world, pp. 753–770. Springer International Publishing,  
Fanzo, J.C., Graziose, M.M., Kraemer, K., Gillespie, S., Johnston, J.L., de Pee, S., Monterrosa, E., Badham, 

J., Bloem, M.W., Dangour, A.D. & Deckelbaum, R. 2015. Educating and training a workforce for nutrition in 
a post-2015 world. Advances in Nutrition: An International Review Journal. 6(6): 639–647. 

Fanzo, J., Remans, R. & Termote, C. 2016. Smallholders, agro-biodiversity and mixed cropping and livestock 
systems. In B. Pritchard, R. Ortiz & M. Shekar, eds. Routledge handbook of food and nutrition security, pp. 
299–318. London, Routledge. ISBN:9781138817197. 

Fanzo, J., McLaren, R., Davis, C. & Choufani, J. 2017a. Climate change and variability: what are the risks for 
nutrition, diets, and food systems? IFPRI Discussion Paper 01645. IFPRI, Washington DC. 

Fanzo, J.C., Downs, S., Marshall, Q.E., de Pee, S. & Bloem, M.W. 2017b. Value Chain Focus on Food and 
Nutrition Security. In Nutrition and Health in a Developing World 2017, pp. 753–770. Springer International 
Publishing. 

FAO. 1997. Human nutrition in the developing world, by M.C. Latham. Food and Nutrition Series No. 29. Rome. 
FAO. 1999. Issues in urban agriculture: Studies suggest that up to two-thirds of city and peri-urban households 

are involved in farming. Spotlight.  

http://dx.doi.org/10.1684/agr.2012.0584
http://www.fao.org/docrep/015/an763e/an763e00.htm
http://www.euromonitor.com/14-food-trends-to-watch-in-food-part-three/report
http://www.euromonitor.com/retailing-in-india/report
http://www.euromonitor.com/fast-food-in-india/report
http://www.euromonitor.com/packaged-food-in-india/report
http://www.euromonitor.com/packaged-food-in-india/report
http://www.euromonitor.com/better-for-you-packaged-food
http://www.euromonitor.com/better-for-you-packaged-food


128 

FAO. 2002. Conservation and adaptive management of globally important agricultural heritage systems (GIAHS). 
Global Environment Facility, Project Concept Note. Rome. 

FAO. 2009. Indigenous peoples’ food systems: the many dimensions of culture, diversity and environment for 
nutrition and health. H.V. Kuhnlein, B. Erasmus & D. Spigelski, eds. Rome. 
ftp://ftp.fao.org/docrep/fao/012/i0370e/i0370e.pdf 

FAO. 2011a. The State of Food Insecurity in the World: how does international price volatility affect domestic 
economies and food security? Rome. 

FAO. 2011b The State of Food and Agriculture 2010–2011: women in agriculture: closing the gender gap for 
development. Rome. 

FAO. 2011c. Right to Food: Making it Happen: Progress and Lessons Learned through Implementation. Rome. 
FAO. 2012a. Sustainable diets and biodiversity: directions and solutions for policy, research and action. Rome. 
FAO. 2012b.Guidelines on nutrition labelling, CAC/GL 2–1985; Codex Alimentarius Commission. 

http://www.fao.org/ag/humannutrition/33309-01d4d1dd1abc825f0582d9e5a2eda4a74.pdf 
FAO. 2012c. Guidance Note: Integrating the Right to Adequate Food into food and nutrition security 

programmes. Rome. ISBN 978-92-5-107441-1. 
FAO. 2013a. The State of Food and Agriculture 2013: Food systems for better nutrition, Rome. 

http://www.fao.org/docrep/018/i3300e/i3300e.pdf  
FAO. 2013b. Fourteenth Regular Session of the Commission on Genetic Resources for Food and agriculture.  
15–19 April 2013. Rome. 
FAO. 2013c. Edible insects: future prospects for food and feed security. Rome.  
FAO. 2013d. Maximizing the contribution of fish to human nutrition. Rome. http://www.fao.org/3/a-i3963e.pdf  
FAO. 2013e. Indigenous methods of food preparation: what is their impact on food security and nutrition? 

Summary of discussion no. 89. Rome.  
FAO. 2014. State of the World’s Forests. Enhancing the socio-economic benefits from forests. Rome. 

http://www.fao.org/3/a-i3710e.pdf  
FAO. 2015a. Running out of time: The reduction of women’s work burden in agricultural production. F. Grassi, J. 

Landberg & S. Huyer eds, Rome. ISBN 978-92-5-108810-4.  
FAO. 2015b. The State of Food and Agriculture: Social protection and agriculture: breaking the cycle of rural 

poverty. Rome. 
FAO. 2015c. Policy measures for micro, small and medium food processing enterprises (MSMFEs) in developing 

Asian countries. FAO Regional Office for Asia and the Pacific. 
FAO. 2016a. Influencing food environments for healthy diets. Rome. http://www.fao.org/3/a-i6484e.pdf 
FAO. 2016b. Street food Vending in Accra, Ghana. S. Marras, M.A. Bendech & A. Laar, eds. Regional Office for 

Africa. 
FAO. 2016c. The globally important agricultural heritage systems (GIAHS). COAG 25th Session, 26–30 

September 2016. Rome. http://www.fao.org/3/a-mr240e.pdf  
FAO. 2016d. Second International Conference on Nutrition (ICN2) Follow-up: Nutrition-related Implications for 

Agriculture and Livestock development. COAG/2016/5. Rome. http://www.fao.org/3/a-mr235e.pdf  
FAO. 2016e. Climate change and food security: risks and responses. Rome. http://www.fao.org/3/a-i5188e.pdf  
FAO. 2016f. Public–private partnerships for agribusiness development: A review of international experiences. 

Rome. http://www.fao.org/3/a-i5699e.pdf  
FAO. 2017a. The future of food and agriculture – trends and challenges. Rome. http://www.fao.org/3/a-

i6583e.pdf  
FAO. 2017b. Food-based dietary guidelines. http://www.fao.org/nutrition/education/food-dietary-

guidelines/home/en/  
FAO/WHO. 2003. Assuring food quality and safety: guidelines for strengthening national food control systems. 

Rome. http://www.fao.org/3/a-y8705e.pdf 
FAO/WHO. 2014. Conference outcome document: Rome Declaration on Nutrition. Second International 

Conference on Nutrition, 19–21 November, Rome. http://www.fao.org/3/a-ml542e.pdf  
FAO/WHO. 2016. United Nations Decade of Action on Nutrition 2016–2025. http://www.fao.org/3/a-i6130e.pdf  
FAO/IFAD/WFP. 2015. The State of Food Insecurity in the World 2015. Meeting the 2015 international hunger 

targets: taking stock of uneven progress. Rome. http://www.fao.org/3/a-i4646e.pdf  
FAO/IFAD/UNICEF/WFP/WHO. 2017. The State of Food Insecurity in the World 2017. Building resilience for 

peace and food security. Rome. http://www.fao.org/3/a-I7695e.pdf  
FAO/IIRR/WorldFish Center. 2001. Integrated agriculture-aquaculture, A primer. FAO Fisheries Technical Paper 

407. Rome. 
FAO/OIE/WHO/UN System Influenza Coordination/UNICEF/World Bank. 2008. Contributing to one world, one 

health. A Strategic Framework for Reducing Risks of Infectious Diseases at the Animal-Human-Ecosystems 
Interface. 14 October 2008. ftp://ftp.fao.org/docrep/fao/011/aj137e/aj137e00.pdf 

Faulkner, G.E., Grootendorst, P., Nguyen, V.H., Andreyeva, T., Arbour-Nicitopoulos, K., Auld, M.C., Cash, 
S.B., Cawley, J., Donnelly, P., Drewnowski, A. & Dubé, L. 2011. Economic instruments for obesity 
prevention: results of a scoping review and modified Delphi survey. International Journal of Behavioral 
Nutrition and Physical Activity, 8(1): 109. 

Feder, G. & Onchan, T. 1987. Land ownership security and farm investment in Thailand. American Journal of 
Agricultural Economics, 69(2):. 311–320. 

Feng, J., Glass, T.A., Curriero, F.C., Stewart, W.F. & Schwartz, B.S. 2010. The built environment and obesity: 
a systematic review of the epidemiologic evidence. Health & Place, 16: 175–190. 

http://www.fao.org/ag/humannutrition/33309-01d4d1dd1abc825f0582d9e5a2eda4a74.pdf
http://www.fao.org/docrep/018/i3300e/i3300e.pdf
http://www.fao.org/3/a-i3963e.pdf
http://www.fao.org/3/a-i3710e.pdf
http://www.fao.org/3/a-i6484e.pdf
http://www.fao.org/3/a-mr240e.pdf
http://www.fao.org/3/a-mr235e.pdf
http://www.fao.org/3/a-i5188e.pdf
http://www.fao.org/3/a-i5699e.pdf
http://www.fao.org/3/a-i6583e.pdf
http://www.fao.org/3/a-i6583e.pdf
http://www.fao.org/nutrition/education/food-dietary-guidelines/home/en/
http://www.fao.org/nutrition/education/food-dietary-guidelines/home/en/
http://www.fao.org/3/a-y8705e.pdf
http://www.fao.org/3/a-ml542e.pdf
http://www.fao.org/3/a-i6130e.pdf
http://www.fao.org/3/a-i4646e.pdf
http://www.fao.org/3/a-I7695e.pdf


129 

Fernald, L.C., Gertler, P.J. & Hou, X. 2008a. Cash component of conditional cash transfer program is 
associated with higher body mass index and blood pressure in adults. The Journal of Nutrition, 138(11): 
2250–2257. 

Fernald, L.C., Gertler, P.J. & Neufeld, L.M. 2008b. Role of cash in conditional cash transfer programmes for 
child health, growth, and development: an analysis of Mexico's Oportunidades. The Lancet, 371(9615): 828–
837. 

Fernandes, M., Galloway, R., Gelli, A., Mumuni, D., Hamdani, S., Kiamba, J., Quarshie, K., Bhatia, R., 
Aurino, E., Peel, F. & Drake, L. 2016. Enhancing linkages between healthy diets, local agriculture, and 
sustainable food systems; the school meals planner package in Ghana. Food and Nutrition Bulletin. 37(4): 
571–584. 

Figueroa, B.M., Tottonell, P., Giller, K.E. & Ohiokpehai, O. 2009. The contribution of traditional vegetables to 
household food security in two communities of vihiga and major districts, Kenya. Act Horticulturae, 806: 57–
64. 

Finucane, M.M., Stevens, G.A., Cowan, M., Danaei, G., Lin, J.K., Paciorek, C.J., Singh, G.M., Gutierrez, 
H.R., Lu, Y., Bahalim, A.N., Farzadfar, F., Riley, L.M., Ezzati, M. for the Global Burden of Metabolic Risk 
Factor of Chronic Diseases Collaborating Group. 2011. National, regional, and global trends in body-mass 
index since 1980: systematic analysis of health examination surveys and epidemiological studies with 960 
country-years and 9·1 million participants. Lancet, 377(9765): 557–567.  

Fischer, E. 2017. Beyond nutrition: eating, innovation, and cultures of possibility. Sight and Life, 3 (1): 31–39. 
http://sightandlife.org/wp-content/uploads/2017/07/Sight-Life-Magazine-Beyond-Nutrition-1.pdf  

Fischler, C. 1988. Food, self and identity. Social Science Information, 27: 275–293. 
doi:10.1177/053901888027002005 

Fisher, A.C., Volpe, J.P. & Fisher, J. 2014. Occupancy dynamics of escaped farmed Atlantic salmon in 
Canadian Pacific coastal salmon streams: implications for sustained invasions. Biological Invasions, 16(10): 
2137–2146.  

Floros, J.D., Newsome, R., Fisher, W. et al. 2010. Feeding the world today and tomorrow: the importance of 
food science and technology. Comprehensive Reviews in Food Science and Food Safety, 9(5): 572–599. 

Foley, J.A., Ramankutty, N., Brauman, K.A., Cassidy, E.S., Gerber, J.S., Johnston, M., Mueller, N.D., 
O’Connell, C., Ray, D.K., West, P.C. & Balzer, C. 2011. Solutions for a cultivated planet. Nature, 478(7369): 
337–342. 

Forouzanfar, M.H., Alexander, L., Anderson, H.R., Bachman, V.F., Biryukov, S., Brauer, M., Burnett, R., 
Casey, D., Coates, M.M., Cohen, A. & Delwiche, K. 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. The 
Lancet, 386(10010), pp.2287-2323. 

Franck, C., Grandi, S.M. & Eisenberg, M.J. 2013. Agricultural subsidies and the American obesity epidemic. 
American Journal of Preventive Medicine, 45(3): 327–333. 

Frassetto, L. A., Schloetter, M., Mietus-Synder, M., Morris, R. C. & Sebastian, A. 2009. Metabolic and 
physiologic improvements from consuming a paleolithic, hunter-gatherer type diet. European Journal of 
Clinical Nutrition, 63(8): 947–955. 

Frewer, L.J., van der Lans, I.A., Fischer, A.R., Reinders, M.J., Menozzi, D., Zhang, X., van den Berg, I. & 
Zimmermann, K.L. 2013. Public perceptions of agri-food applications of genetic modification–a systematic 
review and meta-analysis. Trends in Food Science & Technology, 30(2): 142–152. 

Friedmann, H. 2005. From colonialism to green capitalism: Social movements and emergence of food regimes. 
In New directions in the sociology of global development. pp. 227–264. Emerald Group Publishing Limited. 

Friel, S., Hattersley, L., Snowdon, W., Thow, A.M., Lobstein, T., Sanders, D., Barquera, S., Mohan, S., 
Hawkes, C., Kelly, B. & Kumanyika, S. 2013. Monitoring the impacts of trade agreements on food 
environments. Obesity Reviews, 14(S1): 120–134. 

Fuglie, K.O. & Heisey, P.W. 2007. Economic returns to public agricultural research. US Department of 
Agriculture, Economic Research Service. 

Gahukar, R. 2011. Entomophagy and Human Food Security. International Journal of Tropical Insect Science. 
31(3): 129–1144. 

Gaiha, R., and Young, T. 1989. On the relationship between share of starchy staples, calories consumed and 
income in selected developing countries. Journal of International Development 1.3; pp 373-386. 

Gaillard, R., Durmuş, B., Hofman, A., Mackenbach, J.P., Steegers, E.A. & Jaddoe, V.W. 2013. Risk factors 
and outcomes of maternal obesity and excessive weight gain during pregnancy. Obesity (Silver Spring), 
21(5): 1046–1055.  

Garner, P., Kramer, M.S. & Chalmers, I. 1992. Might efforts to increase birthweight in undernourished women 
do more harm than good? The Lancet, 340(8826):1021–1023. 

Garnett, T., Appleby, M.C., Balmford, A., Bateman, I.J., Benton, T.G., Bloomer, P., Burlingame, B., 
Dawkins, M., Dolan, L., Fraser, D. & Herrero, M. 2013. Sustainable intensification in agriculture: premises 
and policies. Science, 341(6141): 33–34. 

Garrett, G.S., Luthringer, C.L. & Mkambula, P. 2016. Improving Nutritious Food Systems by Establishing 
National Micronutrient Premix Supply Systems. Sight and Life, 62. 

GBD (Global Burden of Disease) Collaborators. 2017. Health effects of overweight and obesity in 195 
countries over 25 years. N. Engl. J.Med., 377(1): 13–27. 
http://www.nejm.org/doi/full/10.1056/NEJMoa1614362#t=article  

http://sightandlife.org/wp-content/uploads/2017/07/Sight-Life-Magazine-Beyond-Nutrition-1.pdf
http://www.nejm.org/doi/full/10.1056/NEJMoa1614362#t=article


130 

Gera, T., Sachdev, H.S. & Boy, E. 2012. Effect of iron-fortified foods on hematologic and biological outcomes: 
systematic review of randomized controlled trials. The American Journal of Clinical Nutrition, 96(2): 309–324. 

Germain, C. 2017. Safe Street Food, Bangladesh: Urban Food Policy Snapshot. Hunter College New York City 
Food Policy Center. http://www.nycfoodpolicy.org/safe-street-food-bangladesh-urban-food-policy-snapshot/  

Ghosh, S. & Shah, D. 2004. Nutritional problems in urban slum children. Indian Pediatr., 41(7): 682–696. 
Gibson, R.S. 2011. Strategies for preventing multi-micronutrient deficiencies: a review of experiences with food-

based approaches in developing countries. In FAO. Combating micronutrient deficiencies: food-based 
approaches, E. Thompson & L. Amoroso, eds. Rome.  

Gillespie, S., Harris, J. & Kadiyala, S. 2012. The Agriculture-Nutrition Disconnect in India: What Do We Know? 
Technical Report. IFPRI Discussion Paper, Washington DC. 
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/126958 

Gillespie, S., Haddad, L., Mannar, V., Menon, P. & Nisbett, N. 2013. Maternal and Child Nutrition Study Group. 
The politics of reducing malnutrition: building commitment and accelerating progress. The Lancet, 382(9891): 
552–569. http://dx.doi.org/10.1016/S0140-6736(13)60842-9  

Gillman, M.W., Rifas-Shiman, S.L., Frazier, A.L., Rockett, H.R., Camargo, C.A.Jr., Field, A.E., Berkey, C.S. 
& Colditz, G.A. 2000. Family dinner and diet quality among older children and adolescents." Archives of 
Family Medicine, 9(3): 235–240. 

Girard A.W. & Olude O. 2012 Nutrition education and counselling provided during pregnancy: effects on 
maternal, neonatal and child health outcomes. Paediatric and Perinatal Epidemiology, 26(Suppl. 1): 191–204. 

Girard, A.W., Self, J.L., McAuliffe, C. & Olude, O. 2012. The effects of household food production strategies on 
the health and nutrition outcomes of women and young children: a systematic review. Paediatric and 
Perinatal Epidemiology, 26(Suppl 1): 205–212. 

Gitau, R., Makasa, M., Kasonka, L., Sinkala, M., Chintu, C., Tomkins, A. & Filteau, S. 2005. Maternal 
micronutrient status and decreased growth of Zambian infants born during and after the maize price 
increases resulting from the southern African drought of 2001-2002. Public Health Nutr., 8(7): 837–843. 

Gittelsohn, J. & Vastine, A.E. 2003. Sociocultural and household factors impacting on the selection, allocation 
and consumption of animal source foods: current knowledge and application. J. Nutr., 133(11): 4036S–
4041S. 

Giusti, A.M., Bignetti, E. & Cannella, C. 2008. Exploring new frontiers in total food quality definition and 
assessment: From chemical to neurochemical properties. Food and Bioprocess Technology, 1(2): 130. 

Glanz, K., Bader, M.D. & Iyer, S. 2012. Retail grocery store marketing strategies and obesity: an integrative 
review. American Journal of Preventive Medicine, 42(5): 503–512. 

Glanz, K., Basil, M., Maibach, E., Goldberg, J. & Snyder, D.A.N., 1998. Why Americans eat what they do: 
taste, nutrition, cost, convenience, and weight control concerns as influences on food consumption. Journal of 
the American Dietetic Association, 98(10): 1118–1126. 

Glanz, K., Sallis, J.F., Saelens, B.E. & Frank, L.D. 2005. Healthy nutrition environments: concepts and 
measures. Am. J. Health Promot., 19(5): 330–333. 

Glass, S. & Fanzo, J. 2017. Genetic modification technology for nutrition and improving diets: an ethical 
perspective. Current Opinion in Biotechnology, 44: 46–51. 

GloPan (Global Panel on Agriculture and Food Systems for Nutrition). 2016a. Food systems and diets: 
facing the challenges of the 21st century. Foresight Report. London, UK. 
https://www.glopan.org/sites/default/files/Downloads/Foresight%20Report.pdf  

GloPan. 2016b. The cost of malnutrition: why policy action is urgent, Technical Brief No. 3. 
http://www.glopan.org/sites/default/files/pictures/CostOfMalnutrition.pdf  

GloPan. 2017. Improving nutrition through enhanced food environments. Policy Brief No. 7. London.  
Godfray, H.C., Beddington, J.R., Crute, I.R., Haddad, L., Lawrence, D., Muir, J.F., Pretty, J., Robinson, S., 

Thomas, S.M. & Toulmin, C. 2010. Food security: the challenge of feeding 9 billion people. Science, 
327(5967): 812–818. 

Godfrey, K.M. & Barker, D.J. 2001. Fetal programming and adult health. Public Health Nutr., 4(2B): 611–624.  
Goldman, G., Carson, C., Bailin, D., Fong, L. & Phartiyal, P. 2014. Added sugar, subtracted science: how 

industry obscures sciences and undermines public health policy on sugar. Center for Science and Democracy 
at the Union of Concerned Scientists. Washington, D.C. 

Gómez, M.I. & Ricketts, K.D. 2013. Food value chain transformations in developing countries: Selected 
hypotheses on nutritional implications. Food Policy, 42: 139–150. 

Gómez, M.I., Barrett, C.B., Raney, T., Pinstrup-Andersen, P., Meerman, J., Croppenstedt, A., Carisma, B. & 
Thompson, B. 2013. Post-green revolution food systems and the triple burden of malnutrition. Food Policy, 
42: 129–138. 

Gong, Y., Cardwell, K., Hounsa, A., Egal, S., Turner, P., Hall, A. & Wild, C. 2002. Dietary aflatoxin exposure 
and impaired growth in young children from Benin and Togo: a cross sectional study. BMJ, 325 (7354): 20–
21. 

Gonzalez Fischer, C. & Garnett, T. 2016. Plates, pyramids, planets. Developments in national healthy and 
sustainable dietary guidelines: a state of play assessment. FAO/University of Oxford. www.fao.org/3/a-
i5640e.pdf  

Gore, A.C., Chappell V.A., Fenton S.E., Flaws J.A., Nadal A., Prins G.S., Toppari, J. & Zoeller, R.T. 2015. 
EDC-2: The Endocrine Society's Second Scientific Statement on Endocrine-Disrupting Chemicals. Endocrine 
Reviews, 36(6): E1–E150.  

http://www.nycfoodpolicy.org/safe-street-food-bangladesh-urban-food-policy-snapshot/
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/126958
http://dx.doi.org/10.1016/S0140-6736(13)60842-9
https://www.glopan.org/sites/default/files/Downloads/Foresight%20Report.pdf
http://www.glopan.org/sites/default/files/pictures/CostOfMalnutrition.pdf
http://www.fao.org/3/a-i5640e.pdf
http://www.fao.org/3/a-i5640e.pdf


131 

Goryakin, Y., Lobstein, T., James, W.P.T. & Suhrcke, M. 2015. The impact of economic, political and social 
globalization on overweight and obesity in the 56 low and middle income countries. Social Science & 
Medicine, 133: 67–76. 

Grace, D. 2017. Food safety in developing countries: research gaps and opportunities. Feed the Future White 
paper. USAID, Washington DC.  

Graham, R.D. Welch, R.M., Saunders, D.A., Ortiz-Monasterio, I, Bouis, H.E. et al. 2007. Nutritious 
subsistence food systems. Advances in Agronomy, 92: 1–74.  

Griffith, R., O’Connell, M. & Smith, K. 2015. Relative prices, consumer preferences, and the demand for food. 
Oxf. Rev. Econ. Policy, 31(1): 116–1430.  

Grunert, K.G. 2005. Food quality and safety: consumer perception and demand. European Review of 
Agricultural Economics, 32(3): 369–391. 

Gunderson, L. & Holling C.S. 2001. Panarchy: understanding transformations in systems of humans and 
nature. Washington, DC, Island Press. 

Haddad, L. 2014. Maharashtra’s extraordinary stunting declines: what is driving them? In Global Nutrition Report 
2014: actions and accountability to advance nutrition and sustainable development. Washington, DC, 
International Food Policy Research Institute. 

Haddad, L.J. & Oshaug, A. 1999. How does the human rights perspective help to shape the food and nutrition 
policy research agenda? FCND Discussion Papers 56. Washington, DC, International Food Policy Research 
Institute. http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.29.4453&rep=rep1&type=pdf  

Haddad, L., Nisbett, N., Barnett, I. & Valli, E. 2014. Maharashtra’s child stunting declines: What Is driving 
them? Findings of a multidisciplinary analysis. Brighton, UK, Institute of Development Studies. 

Haddad, L., Hawkes, C., Webb, P., Thomas, S., Beddington, J., Waage, J. & Flynn, D. 2016. A new global 
research agenda for food. Nature, 540: 30–32. 

Haggblade, S., Duodu, K.G., Kabasa, J.D., Minnaar, A., Ojijo, N.K. & Taylor, J.R. 2016. Emerging Early 
Actions to Bend the Curve in Sub-Saharan Africa’s Nutrition Transition. Food and Nutrition Bulletin, 37(2): 
219–241. 

Hallström, E., Carlsson-Kanyama, A. & Börgjesson, P. 2015. Environmental impact of dietary change: a 
systematic review. Journal of Cleaner Production, 91: 1–11. 

Halwart, M. & Gupta, M.V. eds. 2004. Culture of fish in rice fields. FAO and The WorldFish Center, Penang, 
Malaysia. 

Hansen, J.E. 2007. Scientific reticence and sea level rise. Environmental Research Letters, 2(2): 024002. 
Hanson, M.A. & Gluckman, P.D. 2015.Developmental origins of health and disease--global public health 

implications. Best Pract. Res. Clin. Obstet. Gynaecol., 29(1): 24–31. 
Harikrishnan, S., Leeder, S., Huffman, M. et al. 2014. A race against time: the challenge of cardiovascular 

disease in developing economies. New Delhi, Centre for Chronic Disease Control. 
Harmer, A. & Macrae, J., eds. 2004. Beyond the continuum: aid policy in protracted crises. HPG Report 18, 

London, Overseas Development Institute.  
Harris, J.L., Pomeranz, J.L., Lobstein, T. & Brownell, K.D. 2009. A crisis in the marketplace; How food 

marketing contributes to childhood obesity and what can be done. Annu. Rev.Public Health, 30: 211–225.  
Harris, J.L. & Graff, S.K. 2015. Protecting children from harmful food marketing: options for local government to 

make a difference. In: The Childhood Obesity Epidemic: Why Are Our Children Obese—And What Can We 
Do About It? pp. 145–156. Apple Academic Press. 

Hartmann, C., Dohle, S. & Siegrist, M. 2013. Importance of cooking skills for balanced food choices. 
Appetite, 65: 125–131. doi: 10.1016/j.appet.2013.01.016 

HarvestPlus. 2014. Biofortification Progress Briefs. 
http://www.harvestplus.org/sites/default/files/Biofortification_Progress_Briefs_August2014_WEB_0.pdf  

Hawkes, C. 2006. Uneven dietary development: linking the policies and processes of globalization with the 
nutrition transition, obesity and diet-related chronic diseases. Globalization and Health, 2(1): 4. 

Hawkes, C. 2015. Smart food policies for obesity prevention. The Lancet, 385(9985): 2410–2421. 
Hawkes, C. & Popkin, B.M. 2015. Can the sustainable development goals reduce the burden of nutrition-related 

non-communicable diseases without truly addressing major food system reforms? BMC Medicine, 13(1): 143. 
Hawkes, C., & Ruel, M.T. 2006. Understanding thelinks between agriculture and health. 2020 Vision Focus 13. 

Washington, DC. IFPRI. 
Hawkes, C. & Ruel, M.T. 2011. Value chains for nutrition. Paper (2020 Conference Brief) presented at 

conference on Leveraging Agriculture for Improving Nutrition and Health in New Delhi, India. 
Hawkes, C. & Ruel, M.T. 2012. Value chains for nutrition. In S. Fan & R. Pandya-Lorch, eds. Reshaping 

agriculture for nutrition and health, pp. 73–82. Washington, DC, IFPRI. 
Hawkes, C., Chopra, M. & Friel, S. 2009. Globalization, Trade, and the Nutrition Transition. Globalization and 

health: Pathways, evidence and policy. In R. Labonté, T. Schrecker, C. Packer & V. Runnels (Eds), 
Globalization and Health: Pathways, Evidence and Policy (pp. 235–262). New York, NY: Routledge. 

Hawkes, C., Jewell, J. & Allen, K. 2013. A food policy package for healthy diets and the prevention of obesity 
and diet‐related non‐communicable diseases: the NOURISHING framework. Obesity Reviews, 14(S2): 159–
168. 

Hawkes, C., Smith, T.G., Jewell, J., Wardle, J., Hammond, R.A., Friel, S., Thow, A.M. & Kain, J. 2015. Smart 
food policies for obesity prevention. The Lancet, 385(9985): 2410–2421. 

Hawkes, C. Brazil, B.G., de Castro, I.R.R. & Jaime, P.C. 2016. How to engage across sectors: lessons from 
agriculture and nutrition in the Brazilian School Feeding Program. Revista de Saúde Pública 50.  

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.29.4453&rep=rep1&type=pdf
https://doi.org/10.1016/j.appet.2013.01.016
http://www.harvestplus.org/sites/default/files/Biofortification_Progress_Briefs_August2014_WEB_0.pdf


132 

Hawkesworth, S., Dangour, A.D., Johnston, D., Lock, K., Poole, N., Rushton, J., Uauy, R. & Waage, J. 
2010. Feeding the world healthily: the challenge of measuring the effects of agriculture on health. 
Philosophical Transactions of the Royal Society of London B: Biological Sciences, 365(1554): 3083–3097. 

HC3 (Health Communication Capacity Collaboration). 2017. Social and behavioural change communication 
saves lives. http://ccp.jhu.edu/wp-content/uploads/JHU_Social_and_Behaviour_FULL_OUTLINES_V2.pdf  

He, F.J., Campbell, N.R. & MacGregor, G.A. 2012. Reducing salt intake to prevent hypertension and 
cardiovascular disease. Revista Panamericana de Salud Pública, 32(4): 293–300. 

He, F.J., Brinsden, H.C. & MacGregor, G.A. 2014. Salt reduction in the United Kingdom: a successful 
experiment in public health. J. Hum. Hypertens., 28(6): 345–352. 

Headey, D., Chiu, A. & Kadiyala, S. 2012. Agriculture’s role in the Indian enigma: Help or hindrance to the crisis 
of undernutrition? Food Security, 4(1): 87–102. 

Headey, D.D. & Martin W.J. 2016. The impact of food prices on poverty and food security. Annual review of 
resource economics. Vol. 8:329-351. https://doi.org/10.1146/annurev-resource-100815-095303 

Heffernan, O. 2017. Sustainability: a meaty issue. Nature, 544(7651): S18–S20. 
Hendrix, C.S. 2016. When hunger strikes: how food security abroad matters for national security at home. 

Chicago, USA, The Chicago Council on Global Affairs.  
Herforth, A. & Ahmed, S. 2015. The food environment, its effects on dietary consumption, and potential for 

measurement within agriculture-nutrition interventions. Food Security, 7(3): 505–520. 
Herrero, M., Thornton, P.K., Power, B., Bogard, J.R., Remands, R., Fritz, S., Gerber, S.J., Nelson, G., See, 

L., Waha, K., Watson, R.A., West, P.C., Samberg, L.H., van de Steeg, J., Stephenson, E., van Wijk, M. & 
Havlík, P. 2017. Farming and the geogrpahy of nutrient production for human use: a transdisciplinary 
analysis. The Lancet Planetary Health, 1(1): e33–e42. 

Hersey, J.C., Wohlgenant, K.C., Arsenault, J.E., Kosa, K.M. & Muth, M.K. 2013. Effects of front-of-package 
and shelf nutrition labeling systems on consumers. Nutrition Reviews, 71(1): 1–14. 

HLPE. 2011a. Price volatility and food security. A report by the High Level Panel of Experts on Food Security and 
Nutrition of the Committee on World Food Security, Rome. http://www.fao.org/3/a-mb737e.pdf    

HLPE. 2011b. Land tenure and international investments in agriculture. A report by the High Level Panel of 
Experts on Food Security and Nutrition of the Committee on World Food Security, Rome. 
http://www.fao.org/3/a-mb766e.pdf   

HLPE. 2012a. Food security and climate change. A report by the High Level Panel of Experts on Food Security 
and Nutrition of the Committee on World Food Security, Rome. http://www.fao.org/3/a-me421e.pdf   

HLPE. 2012b. Social protection for food security. A report by the High Level Panel of Experts on Food Security 
and Nutrition of the Committee on World Food Security, Rome. http://www.fao.org/3/a-me422e.pdf   

HLPE. 2013. Investing in smallholder agriculture for food security. A report by the High Level Panel of Experts on 
Food Security and Nutrition of the Committee on World Food Security, Rome. http://www.fao.org/3/a-
i2953e.pdf   

HLPE. 2014a. Food losses and waste in the context of sustainable food systems. A report by the High Level 
Panel of Experts on Food Security and Nutrition of the Committee on World Food Security. Rome. 
http://www.fao.org/3/a-i3901e.pdf  

HLPE. 2014b. Sustainable fisheries and aquaculture for food security and nutrition. A report by the High Level 
Panel of Experts on Food Security and Nutrition of the Committee on World Food Security, Rome. 
http://www.fao.org/3/a-i3844e.pdf   

HLPE. 2015. Water for food security and nutrition. A report by the High Level Panel of Experts on Food Security 
and Nutrition of the Committee on World Food Security. Rome. http://www.fao.org/3/a-i3901e.pdf   

HLPE. 2016. Sustainable agricultural development for food security and nutrition: what roles for livestock? A 
report by the High Level Panel of Experts on Food Security and Nutrition of the Committee on World Food 
Security. Rome. http://www.fao.org/3/a-i5795e.pdf   

HLPE. 2017. Sustainable forestry for food security and nutrition. A report by the High Level Panel of Experts on 
Food Security and Nutrition of the Committee on World Food Security. Rome. 
http://www.fao.org/fileadmin/user_upload/hlpe/hlpe_documents/HLPE_Reports/HLPE-Report-11_EN.pdf  

Hoddinott, J. 2016. The economics of reducing malnutrition in sub-Saharan Africa. Working Paper 2016: Global 
Panel on Agriculture and Food Systems for Nutrition. 

Hoddinott, J., Alderman, H., Behrman, J.R., Haddad, L. & Horton, S. 2013. The economic rationale for 
investing in stunting reduction. Maternal & Child Nutrition, 9(S2), 69–82. 

Hoddinott, J., Headey, D. & Dereje, M. 2015. Cows, missing milk markets, and nutrition in rural Ethiopia. The 
Journal of Development Studies, 51(8): 958–975. 

Hoddinott, J., Rosegrant, M. & Torero, M. 2012. Investments to reduce hunger and undernutrition. 
Copenhagen Consensus 2012 Challenge Paper, Hunger and Malnutrition. Washington, DC, International 
Food Policy Research Institute. 
http://www.copenhagenconsensus.com/sites/default/files/hungerandmalnutrition.pdf  

Hollands, G., Shemilt, I. Marteau, T.M., Jebb, S.A., Kelly, M.P., Nakamura, R., Suhrcke, M. & Ogilvie, D. 
2013. Altering micro-environments to change population health behaviour: towards an evidence base for 
choice architecture interventions. BMC Public Health, 13: 1218.  

Holsten, J. 2009. Obesity and the community food environment: a systematic review. Public Health Nutr., 12: 
397–405. 

Horton, S. & Ross, J. 2003. The economics of iron deficiency. Food Policy, 28(1): 51–75. 

http://ccp.jhu.edu/wp-content/uploads/JHU_Social_and_Behaviour_FULL_OUTLINES_V2.pdf
https://doi.org/10.1146/annurev-resource-100815-095303
http://www.fao.org/3/a-mb737e.pdf
http://www.fao.org/3/a-mb766e.pdf
http://www.fao.org/3/a-me421e.pdf
http://www.fao.org/3/a-me422e.pdf
http://www.fao.org/3/a-i2953e.pdf
http://www.fao.org/3/a-i2953e.pdf
http://www.fao.org/3/a-i3901e.pdf
http://www.fao.org/3/a-i3844e.pdf
http://www.fao.org/3/a-i3901e.pdf
http://www.fao.org/3/a-i5795e.pdf
http://www.fao.org/fileadmin/user_upload/hlpe/hlpe_documents/HLPE_Reports/HLPE-Report-11_EN.pdf
http://www.copenhagenconsensus.com/sites/default/files/hungerandmalnutrition.pdf


133 

Hotz, C. & Gibson, R.S. 2007. Traditional food-processing and preparation practices to enhance the 
bioavailability of micronutrients in plant-based diets. The Journal of Nutrition, 137(4): 1097–1100. 
http://jn.nutrition.org/content/137/4/1097.full  

Hu, F.B. 2002. Dietary pattern analysis: a new direction in nutritional epidemiology. Current Opinion in Lipidology, 
13(1): 3–9. 

Hu, D., Reardon, T., Rozelle, S., Timmer, P. & Wang, H. 2004. The emergence of supermarkets with Chinese 
characteristics: challenges and opportunities for China's agricultural development. Development Policy 
Review, 22(5): 557–586. 

Huang, S. 2010. Global trade of fruits and vegetables and the role of consumer demand. In C. Hawkes, C. 
Blouin, S. Henson, N. Drager & L. Dubé, eds. Trade, food, diet and health: perspectives and policy options. 
Oxford, UK, Wiley Blackwell. 

Hueston, W. & McLeod, A. 2012. Overview of the global food system: changes over time/space and lessons for 
future food safety. In Institute of Medicine (USA). Improving food safety through a one health approach: 
workshop summary. Washington, DC, National Academies Press.  

Iannotti, L.L., Lutter, C.K., Stewart, C.P., Riofrío, C.A.G., Malo, C., Reinhart, G., Palacios, A., Karp, C., 
Chapnick, M., Cox, K. & Waters, W.F. 2017. Eggs in early complementary feeding and child growth: a 
randomized controlled trial. Pediatrics. 
http://pediatrics.aappublications.org/cgi/content/abstract/140/1/e20163459?rss=1  

IBRD/World Bank (International Bank for Reconstruction and Development/World Bank). 2007a. World 
Development Report 2008. Agriculture for development. 
http://siteresources.worldbank.org/INTWDR2008/Resources/WDR_00_book.pdf  

IBRD/World Bank. 2007b. From agriculture to nutrition: pathways, synergies and outcomes. Washington, DC. 
ICENHA (Inaugural Conference of the European Nutrition for Health Alliance). 2005. Malnutrition within an 

ageing population: a call for action. Report on the Inaugural Conference of the European Nutrition for Health 
Alliance. Conference in association with the UK presidency of the European Union, London. 

IFAD (International Fund for Agricultural Development). 2016. Rural development report: fostering inclusive 
rural transformation. Rome. 

IFPRI (International Food Policy Research Institute). 2012. Aflatoxin: impact on stunting in children and 
interventions to reduce exposure. Washington, DC. 

IFPRI. 2014. Global Nutrition Report 2014: actions and accountability to accelerate the world’s progress on 
nutrition. Washington, DC. http://www.ifpri.org/publication/global-nutrition-report-2014-actions-and-
accountability-accelerate-worlds-progress  

IFPRI. 2015a. Global Nutrition Report 2015: actions and accountability to advance nutrition and sustainable 
development. Washington, DC. 

IFPRI. 2015b. 2014–2015 Global Food Policy Report. Washington, DC: International Food Policy Research 
Institute. http://dx.doi.org/10.2499/9780896295759 

IFPRI. 2016. Global Nutrition Report 2016: from promise to impact: ending malnutrition by 2030. Washington, 
DC. http://www.ifpri.org/publication/global-nutrition-report-2016-promise-impact-ending-malnutrition-2030  

IFPRI. 2017. 2017 Global food policy report. Washington, DC: International Food Policy Research Institute. 
https://doi.org.10.2499/9780896292529  

IIPS (International Institute for Population Sciences). 2012. Comprehensive nutrition survey in Maharashtra. 
http://motherchildnutrition.org/india/pdf/IIPS-CNSM-Survey-Report.pdf  

Imamura, F., Micha, R., Khatibzadeh, S., Fahimi, S., Shi, P., Powles, J., Mozaffarian, D. and Global Burden 
of Diseases Nutrition and Chronic Diseases Expert Group (NutriCoDE), 2015. Dietary quality among 
men and women in 187 countries in 1990 and 2010: a systematic assessment. The Lancet Global Health, 
3(3): e132–e142. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4342410/    

Ingram, J. 2011. A food systems approach to researching food security and its interactions with global 
environmental change. Food Security, 3(4): 417–431. 

Institute for Health Metrics and Evaluation. 2014. Overweight and obesity viz: obesity patterns (BMI≥30) for 
both sexes adults (20+). Seattle, USA, University of Washington. http://vizhub.healthdata.org/obesity 

IOM (Institute of Medicine). 2006. Food marketing to children: threat or opportunity? National Academies Press: 
Washington, DC. 

IOM. 2011. Front-of-package nutrition rating systems and symbols. Washington DC. 
IOM. 2012. Building public–private partnerships in food and nutrition: Workshop summary. Washington, DC: The 

National Academies Press.  
IPCC (Intergovernmental Panel on Climate Change). 2014. Change 2014: Impacts, Adaptation, and 

Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment 
Report of the Intergovernmental Panel on Climate Change. C.B. Field, V.R. Barros, D.J. Dokken, K.J. Mach, 
M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. 
Levy, S. MacCracken, P.R. Mastrandrea & L.L. White, eds. World Meteorological Organization, Geneva, 
Switzerland, 190 p. 

IPES-Food (International Panel of Experts on Sustainable Food Systems). 2016. From uniformity to 
diversity: a paradigm shift from industrial agriculture to diversified agroecological systems. http://www.ipes-
food.org/images/Reports/UniformityToDiversity_FullReport.pdf  

IPES-Food. 2017. What makes urban food policy happen? Insights from five case studies. http://www.ipes-
food.org/images/Reports/Cities_full.pdf  

http://jn.nutrition.org/content/137/4/1097.full
http://pediatrics.aappublications.org/cgi/content/abstract/140/1/e20163459?rss=1
http://siteresources.worldbank.org/INTWDR2008/Resources/WDR_00_book.pdf
http://www.ifpri.org/publication/global-nutrition-report-2014-actions-and-accountability-accelerate-worlds-progress
http://www.ifpri.org/publication/global-nutrition-report-2014-actions-and-accountability-accelerate-worlds-progress
http://dx.doi.org/10.2499/9780896295759
http://www.ifpri.org/publication/global-nutrition-report-2016-promise-impact-ending-malnutrition-2030
https://doi.org.10.2499/9780896292529
http://motherchildnutrition.org/india/pdf/IIPS-CNSM-Survey-Report.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4342410/
http://www.ipes-food.org/images/Reports/UniformityToDiversity_FullReport.pdf
http://www.ipes-food.org/images/Reports/UniformityToDiversity_FullReport.pdf
http://www.ipes-food.org/images/Reports/Cities_full.pdf
http://www.ipes-food.org/images/Reports/Cities_full.pdf


134 

Islam, S.M., Purnat, T.D., Phuong, N.T., Mwingira, U., Schacht, K. & Fröschl, G. 2014. Non‐communicable 
diseases (NCDs) in developing countries: a symposium report. Globalization and Health, 10(1): 81. 

Jacobsen, S.E., Sørensen, M., Pedersen, S.M. & Weiner, J. 2013. Feeding the world: genetically modified 
crops versus agricultural biodiversity. Agronomy for Sustainable Development, 33(4): 651–662. 

Jaenicke, H. & Virchow, D. 2013. Entry points into a nutrition-sensitive agriculture. Food Security, 5: 679–692. 
Jerling, J., Pelletier, D., Fanzo, J. & Covic, N. 2016. Supporting Multisectoral Action: Capacity and Nutrition 

Leadership Challenges Facing Africa. IFPRI.  
Jiang, J., Xia, X., Greiner, T., Wu, G., Lian, G. & Rosenqvist, U. 2007. The effects of a 3‐year obesity 

intervention in schoolchildren in Beijing. Child Care, Health and Development, 33(5): 641–646. 
Jodlowski, M., Winter-Nelson, A., Baylis, K. & Goldsmith, P.D. 2016. Milk in the data: food security impacts 

from a livestock field experiment in Zambia. World Development, 77: 99–114. 
Johnston, D. Stevano, S., Malapit, H.J.L., Hull, E. & Kadiyala, S. 2015. Agriculture, Gendered Time Use, and 

Nutritional Outcomes: A Systematic Review. IFPRI Discussion Paper 1456. 
https://ssrn.com/abstract=2685291  

Johnston, J.L., Fanzo, J.C. & 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): 418–429. 

Jones, A.D. 2017. On-farm crop species richness is associated with household diet diversity and quality in 
subsistence-and market-oriented farming households in Malawi. The Journal of Nutrition, 147(1): 86–96. 

Jones, A., Shrinivas, A. & Bezner-Kerr, R. 2014. Farm production diversity is associated with greater 
household dietary diversity in Malawi: Findings from nationally representative data. Food Policy, 46: 1–12. 

Jones, A.D. & Ejeta, G. 2016. A new global agenda for nutrition and health: the importance of agriculture and 
food systems. Bulletin of the World Health Organization, 94(3): 228–229. 
http://dx.doi.org/10.2471/BLT.15.164509. 

Jones, A.D., Hoey, L., Blesh, J., Miller, L., Green, A. &Shapiro, L.F. 2016. A systematic review of the 
measurement of sustainable diets. Advances in Nutrition, 7(4): 641–664. 

Joshi, A., Azuma, A.M. & Feenstra, G. 2008. Do farm-to-school programs make a difference? Findings and 
future research needs. Journal of Hunger & Environmental Nutrition, 3(2–3): 229–246. 

Joyce, A., Hallett, J., Hannelly, T. & Carey, G. 2014. The impact of nutritional choices on global warming and 
policy implications: examining the link between dietary choices and greenhouse gas emissions. Energy and 
Emission Control Technologies, 2: 33–43. 

Kahane, R., Hodgkin, T., Jaenicke, H., Hoogendoorn, C., Hermann, M., Hughes, J.D.A., Padulosi, S. & 
Looney, N. 2013. Agrobiodiversity for food security, health and income. Agronomy for Sustainable 
Development, 33(4): 671–693. 

Kaplinsky, R. & Morris, M. 2001. A handbook for value chain research, Vol. 113. Ottawa, International 
Development Research Centre. 

Kaushal, N. & Muchomba, F.M. 2015. How consumer price subsidies affect nutrition. World Development, 74: 
25–42. 

Kazianga, H., de Walque, D. & Alderman, H. 2009. Educational and health impacts of two school feeding 
schemes: evidence from a randomized trial in rural Burkina Faso. Policy Research Working Papers: World 
Bank.  

Kearney, J. 2010. Food consumption trends and drivers. Philosophical Transactions of the Royal Society B: 
Biological Sciences, 365(1554): 2793–2807.  

Kearns, C.E., Schmidt, L.A. & Glantz, S.T. 2016. Sugar Industry and Coronary Heart Disease Research: A 
Historical Analysis of Internal Industry Documents. JAMA Intern Med, 176(11): 1680–1685. 

Keats, S. & Wiggins, S. 2014. Future diets: implications for agriculture and food prices. London, Overseas 
Development Institute. http://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/8776.pdf  

Kelly, A.S., Barlow, S.E., Rao, G., Inge, T.H., Hayman, L.L., Steinberger, J., Urbina, E.M., Ewing, L.J., 
Daniels, S.R. 2013. Severe obesity in children and adolescents: identification, associated health risks, and 
treatment approaches. Circulation,128(15): 1689–1712. 

Kelly, B., Halford, J.C.G., Boyland, E.J. et al. 2010. Television food advertising to children: a global 
perspective. American Journal of Public Health, 100(9): 1730–1736. 

Kelly, B., King, L., Baur, L. et al. 2013. Monitoring food and non-alcoholic beverage promotions to children. 
Obes. Rev., 14 (Suppl. 1): 59–69. 

Kennedy, E.T. & Alderman, H. 1987. Comparative analyses of nutritional effectiveness of food subsidies and 
other food-related interventions. Washington, DC, International Food Policy Research Institute.  

Kennedy, E. & Reardon, T. 1994. Shift to non-traditional grains in the diets of East and West Africa: role of 
women's opportunity cost of time. Food Policy, 19(1): 45–56.  

Kerr, R.B., Snapp, S., Chirwa, M., Shumba, L. & Msachi, R. 2007. Participatory research on legume 
diversification with Malawian smallholder farmers for improved human nutrition and soil fertility. Experimental 
Agriculture, 43(04): 437–453. 

Keys, A. 1995. Mediterranean diet and public health: personal reflections. The American Journal of Clinical 
Nutrition. 61(6): 1321S–1323S. 

Khoury, C.K., Bjorkman, A.D., Dempewolf, H., Ramirez-Villegas, J., Guarino, L., Jarvis, A., Rieseberg, L.H. 
& Struik, P.C. 2014. Increasing homogeneity in global food supplies and the implications for food security. 
Proceedings of the National Academy of Sciences, 111(11):.4001–4006. 

https://ssrn.com/abstract=2685291
http://dx.doi.org/10.2471/BLT.15.164509
http://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/8776.pdf


135 

Kim, J. 2017. Speech at the Spotlight on Nutrition: Unlocking Human Potential and Economic Growth at World 
Bank, Washington DC USA. 

Kimenju, S.C. & Qaim, M. 2016. The nutrition transition and indicators of child malnutrition. Food Security, 8(3): 
571–583. 

Kimenju, S.C., Rischke, R., Klasen, S. & Qaim, M. 2015. Do supermarkets contribute to the obesity pandemic 
in developing countries? Public Health Nutrition, 18(17): 3224–3233. 

Kirkpatrick, S. &Tarasuk, V. 2003. The relationship between low income and household food expenditure 
patterns in Canada. Public Health Nutrition, 6(6): 589–597. 

Kloppenburg, J. 2014. Re-purposing the master's tools: the open source seed initiative and the struggle for 
seed sovereignty. Journal of Peasant Studies, 41(6): 1225–1246. 

Klümper, W. & Qaim, M. 2014. A meta-analysis of the impacts of genetically modified crops. PloS One, 9(11): 
e111629. 

Knai, C., Lobstein, T., Darmon, N., Rutter, H. & McKee, M. 2012. Socioeconomic patterning of childhood 
overweight status in Europe. International Journal of Environmental Research and Public Health, 9(4): 1472–
1489. 

Komatsu, H., Malapit, H.J.L. & Theis, S. 2015. How does women’s time in reproductive work and agriculture 
affect maternal and child nutrition? Evidence from Bangladesh, Cambodia, Ghana, Mozambique, and Nepal. 
IFPRI Discussion Paper 1486, Washington, DC. 

Koohafkan, P. and Altieri, M.A. 2010. Globally important agricultural heritage systems: a legacy for the future. 
Rome. http://www.fao.org/fileadmin/templates/giahs/PDF/GIAHS_Booklet_EN_WEB2011.pdf 

Koohafkan, P. & Cruz, M.J.D. 2011. Conservation and adaptive management of globally important agricultural 
heritage systems (GIAHS). Journal of Resources and Ecology, 2(1): 22–28. 

Koppmair, S., Kassie, M. & Qaim, M. 2016. Farm production, market access and dietary diversity in Malawi. 
Public Health Nutrition, 20(2): 325–355. 

Korat, A.V.A., Willett, W.C. & Hu, F.B. 2014. Diet, lifestyle, and genetic risk factors for type 2 diabetes: a review 
from the nurses’ health study, nurses’ health study 2, and health professionals’ follow-up study. Current 
Nutrition Reports, 3(4): 345–354. 

Kothari, A., Cooney, R., Hunter, D., McKinnon, K., Muller, E., Nelson, F., Oli, K., Pandey, S., Rasheed, T. & 
Vavrova, L. 2014. Managing resource use and development. In G. L. Worboys, M. Lockwood, A. Kothari, S. 
Feary & I. Pulsford, eds. Protected area governance and management, pp. 789–822. Canberra, Australian 
National University Press.  

Koutchma, T. & Keener, L. 2015. Novel food safety technologies emerge in food production. Food Safety 
Magazine. 

Kraak, V. I., Swinburn, B., Lawrence, M. & Harrison, P. 2014. An accountability framework to promote healthy 
food environments. Public Health Nutrition, 17(11): 2467–2483. 

Kraak, V.I., & Story, M. 2015. Influence of food companies' brand mascots and entertainment companies' 
cartoon media characters on children's diet and health: a systematic review and research needs. Obesity 
Reviews, 16(2): 107–126. 

Kraak, V.I., Vandevijvere, S., Sacks, G., Brinsden, H., Hawkes, C., Barquera, S., Lobstein, T. & Swinburn, 
B.A. 2016. Progress achieved in restricting the marketing of high-fat, sugary and salty food and beverage 
products to children. WHO Bulletin.  

Kramer, K. 2015. Let us not be diverted from our great cause. Sight and Life, 29(2). Basel, Switzerland. 
Kumssa, D.B., Joy, E.J., Ander, E.L., Watts, M.J., Young, S.D., Walker, S. & Broadley, M.R. 2015. Dietary 

calcium and zinc deficiency risks are decreasing but remain prevalent. Sci Rep, 5:e10974. 
Lachat, C., Otchere, S., Roberfroid, D., Abdulai, A., Seret, F.M., Milesevic, J., Xuereb, G., Candeias, V. & 

Kolsteren, P. 2013. Diet and physical activity for the prevention of noncommunicable diseases in low-and 
middle-income countries: a systematic policy review. PLoS Medicine. 10(6): e1001465. 

Ladipo, O.A. 2000. Nutrition in pregnancy: mineral and vitamin supplements. The American Journal of Clinical 
Nutrition. 72(1): 280s–290s. 

Lagarde, M., Haines, A. & Palmer, N. 2007. Conditional cash transfers for improving uptake of health 
interventions in low-and middle-income countries: a systematic review. Jama, 298(16): 1900–1910. 

Lamstein, S., Pomeroy-Stevens, A., Webb, P. & Kennedy, E. 2016. Optimizing the multisectoral nutrition 
policy cycle a systems perspective. Food and Nutrition Bulletin, 37(4 suppl): S107–S114. 

Lang, T. & Barling, D. 2012. Food security and food sustainability: reformulating the debate. The Geographical 
Journal, 178(4): 313–326. doi: 10.1111/j.1475-4959.2012.00480.x. 

Lang, T. & Rayner, G. 2012. Ecological public health: the 21st century's big idea?. BMJ, 345(7872): 17–20. 
Lang, T., Barling, D. & Caraher, M. 2009. Food policy: integrating health, environment and society. Oxford, UK, 

Oxford University Press.  
Lautenschlager, L. & Smith, C. 2007. Beliefs, knowledge, and values held by inner-city youth about gardening, 

nutrition, and cooking. Agriculture and Human Values, 24(2): 245–258. 
Lawrence, M.A., Friel, S., Wingrove, K., James, S.W. & Candy, S. 2015. Formulating policy activities to 

promote healthy and sustainable diets. Public Health Nutrition, 18(13): 2333–2340. 
Leão, M.M. & Maluf, R.S. 2012. Effective Public Policies and Active Citizenship: Brazil´s experience of building a 

Food and Nutrition Security System – Brasília: ABRANDH, OXFAM.  
Lee, M.J., Popkin, B.M. & Kim, S. 2002. The unique aspects of the nutrition transition in South Korea: the 

retention of healthful elements in their traditional diet. Public Health Nutrition, 5(1a): 197–203. 

http://www.fao.org/fileadmin/templates/giahs/PDF/GIAHS_Booklet_EN_WEB2011.pdf


136 

Lelijveld, N., Seal, A., Wells, J.C., Kirkby, J., Opondo, C., Chimwezi, E., Bunn, J., Bandsma, R., 
Heyderman, R.S., Nyirenda, M.J. & Kerac, M. 2016. Chronic disease outcomes after severe acute 
malnutrition in Malawian children (ChroSAM): a cohort study. Lancet Glob. Health, 4(9): e654–662. doi: 
10.1016/S2214-109X(16)30133-4. 

Lesser, L., Ebbeling, C.B., Goozner, M., Wypij, D. & Ludwig, D.S. 2008. Relationship between funding source 
and conclusion among nutrition-related scientific articles. PLoS Med. 
https://doi.org/10.1371/journal.pmed.0040005. 

Lim, S.S., Vos, T., Flaxman, A.D., Danaei, G., Shibuya, K., Adair-Rohani, H. et al. 2012.A comparative risk 
assessment of burden of disease and injury attributable to 67 risk factors and risk factor clusters in 21 
regions, 1990-2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet, 380: 2224–
2260. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4156511/  

Lobstein, T., Baur, L. & Uauy, R. 2004. Obesity in children and young people: a crisis in public health. Obesity 
Reviews, 5(Suppl 1): 4–104. 

Lobstein, T. & Davies, S. 2008. Defining and labelling “healthy” and “unhealthy” food. Public Health 
Nutrition,12(3): 331–340. https://doi.org/10.1017/S1368980008002541.  

Lomborg, B. 2014. How to Spend $75 Billion to Make the World a Better Place. Copenhagen Consensus 
Center; Second edition. 

Longhurst, R. & Tomkins, A. 1995. The role of care in nutrition – a neglected essential ingredient. SCN News, 
No. 12: 1–5. UN Administrative Committee on Coordination, Subcommittee on Nutrition. 

Lopez, A., Cacoub, P., Macdougall, I.C. & Peyrin-Biroulet, L. 2016. Iron deficiency anaemia. The Lancet, 
387(10021): 907–916. 

Low, S., Chin, M.C. & Deurenberg-Yap, M. 2009. Review on epidemic of obesity. Ann. Acad. Med. Singapore, 
38: 57–59.  

Lowitt, K., Hickey, G.M., Ganpat, W. & Phillip, L. 2015. Linking communities of practice with value chain 
development in smallholder farming systems. World Development, 74: 363–373.  

Lozano, R., Naghavi, M., Foreman, K. et al. 2012. Global and regional mortality from 235 causes of death for 
20 age groups in 1990 and 2010: a systematic analysis for the global burden of disease study 2010. Lancet, 
380(9859): 2095–2128.  

MA (Millennium Ecosystem Assessment). 2003. Ecosystems and human well-being: a framework for 
assessment. Island Press. 

MA. 2005. Ecosystems and human well-being: biodiversity synthesis. Washington, DC, World Resources 
Institute.  

Magni, P., Bier, D.M., Pecorelli, S., Agostoni, C., Astrup, A., Brighenti, F., Cook, R., Folco, E., Fontana, L., 
Gibson, R.A., Guerra, R., Guyatt, G.H., Ioannidis, J.P.A., Jackson, A.S., Klurfeld, D.M., Makrides, M., 
Mathioudakis, B., Monaco, A., Patel, C.J. Racagni, G., Schünemann, H.J., Shamir, R., Zmora, N., & 
Peracino, A. 2017. Perspective: improving nutritional guidelines for sustainable health policies: current status 
and perspectives. Advances in Nutrition. Vol. (2017) 8:532–45. 
http://advances.nutrition.org/content/8/4/532.full.pdf  

Maheshwar, C. & Chanakwa, T.S. 2006. Postharvest losses due to gaps in cold chain in India-a solution. IV 
International Conference on Managing Quality in Chains: The Integrated View on Fruits and Vegetables 
Quality 712. 

Malapit, H.J.L. & Quisumbing, A.R. 2015. What dimensions of women’s empowerment in agriculture matter for 
nutrition in Ghana? Food Policy, 52: 54–63. 

Malik, V.S., Willett, W.C. & Hu, F.B. 2013. Global obesity: trends, risk factors and policy implications. Nature 
Reviews Endocrinology, 9(1): 13–27. 

Mandle, J., Tugendhaft, A., Michalow, J. & Hofman, K. 2015. Nutrition labelling: a review of research on 
consumer and industry response in the global South. Global Health Action. 8(1): 25912. 

Mann, J., Morenga, L.T., McLean, R., Swinburn, B., Mhurchu, C.N., Jackson, R., Kennedy, J. & Beaglehole, 
R. 2016. Dietary guidelines on trial: the charges are not evidence based. Lancet, 388(10047): 851–853. 

Mannar, V. & Gallego, E.B. 2002. Iron fortification: country level experiences and lessons learned. The Journal 
of Nutrition, 132(4): 856S–858S. 

Manouselis, N., Konstantas, A., Palavitsinis, N., Costopoulou, C. & Sideridis, A.B. 2009. A survey of greek 
agricultural E-Markets. Agricultural Economics Review, 10(1): 97. 

Marquis, G.S., Habitcht, J.P., Lanata, C.F., Black, R.E. & Rasmussen, K.M. 1997. Breats milk or animal-
product foods improve linear growth of Peruvian toddlers consuming marginal diets. Am. J. Clin. Nutr., 66(5): 
1102–1109. 

Martin, S.L., Omotayo, M.O., Chapleau, G.M., Stoltzfus, R.J., Birhanu, Z., Ortolando, S.E., Pelto, G.H. & 
Dickin, K.L. 2016. Adherence partners are an acceptable behavior change strategy to support calcium and 
iron-folic acid supplementation among pregnant women in Ethiopia and Kenya. Maternal Child Nutrition, doi: 
10.1111/mcn.12331. 

Martínez-González, M.A., Salas-Salvadó, J., Estruch, R., Corella, D., Fitó, M., Ros, E. & PREDIMED 
investigators. 2015. Benefits of the Mediterranean diet: insights from the PREDIMED study. Progress in 
Cardiovascular Diseases, 58(1): 50–60. 

Martin-Prevel, Y., Delpeuch, F., Traissac, P., Massamba, J.P., Adoua-Oyila, G., Coudert, K. & Treche, S. 
2000. Deterioration in nutritional status of young children and their mothers in young children and their 
mothers in Brassaville, Congo, following the 1994 devaluation of the CFA franc. Bull. World Health Organ., 
78: 108–118. 

https://doi.org/10.1371/journal.pmed.0040005
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4156511/
https://doi.org/10.1017/S1368980008002541
http://advances.nutrition.org/content/8/4/532.full.pdf


137 

Martorell, R., Horta, B.L., Adair, L.S., Stein, A.D., Richter, L., Fall, C.H., Bhargava, S.K., Biswas, S.D., Perez 
L., Barros F.C. & the Consortium on Health Orientated Research in Transitional Societies Group. 2010. 
Weight gain in the first two years of life is an important predictor of schooling outcomes in pooled analyses 
from five birth cohorts from low-and middle-income countries. The Journal of Nutrition, 140(2): 348–354. 

Martorell, R., Ascencio, M., Tacsan, L., Alfaro, T., Young, M.F., Addo, O.Y., Dary, O. & Flores-Ayala, R. 
2015. Effectiveness evaluation of the food fortification program of Costa Rica: impact on anemia prevalence 
and hemoglobin concentrations in women and children. The American Journal of Clinical Nutrition,101(1): 
210–217. doi: 10.3945/ajcn.114.097709 

Mason, J.B. & Gillespie, S.R. 1990. Policies to improve nutrition: what was done in the 1980s. SCN News. No. 
6. UN ACC/SCN. pp. 7–20. Geneva, Switzerland.  

Mason, J.B. & Shrimpton, R. 2010. Progress in nutrition. 6th report on the world nutrition situation. United 
Nations Standing Committee on Nutirtion.  

Masset, E., Haddad, L., Cornelius, A. & Isaza-Castro, J. 2012. Effectiveness of agricultural interventions that 
aim to improve nutritional status of children: systematic review. British Medical Journal, 344: 1–7. 

Masters, W.A. 2016. Assessment of current diets: Recent trends by income and region. Working paper No 4. 
Friedman School of Nutrition Science and Policy and Department of Economics. Tufts University. 
https://sites.tufts.edu/willmasters/files/2016/10/WillMasters_GloPanForesightProject_Paper4_AssessmentOfC
urrentDiets2016.pdf 

Mathew, E. & Singh, M. 2016. Ancient grains and pseudocereals: chemical compositions, nutritional benefits, 
and roles in 21st century diets. Cereal Foods World, 61(5): 198–203. doi: dx.doi.org/10.1094/CFW-61-5-0198 

Mayén, A.L., Marques-Vidal, P., Paccaud, F., Bovet, P. & Stringhini, S. 2014. Socioeconomic determinants of 
dietary patterns in low-and middle-income countries: a systematic review. The American Journal of Clinical 
Nutrition, 100(6): 1520–1531. 

Mayén, A.-L. de Mestral, C., Zamora, G., Paccaud, F., Marques-Vidal, P., Bovet, P. & Stringhini, S. 2016. 
Interventions promoting healthy eating as a tool for reducing social inequalities in diet in low- and middle-
income countries: a systematic review. International Journal for Equity in Health, 15(1): 205. 

McGill, R., Anwar, E., Orton, L., Bromley, H., Lloyd-Williams, F., O’Flaherty, M., Taylor-Robinson, D., 
Guzman-Castillo, M., Gillespie, D., Moreira, P. & Allen, K. 2015. Are interventions to promote healthy 
eating equally effective for all? Systematic review of socioeconomic inequalities in impact. BMC Public 
Health. 15(1): 457. 

Mchiza, Z., Hill, J. & Steyn, N. 2014. Foods currently sold by street food vendors in the Western Cape, South 
Africa, do not foster good health. In M. Sanford, ed. Fast foods: consumption patterns, role of globalization 
and health effects. Nova Science Publishers. 

McMichael, C. 2014. Climate change and migration: food insecurity as a driver and outcome of climate change-
related migration. In A. Malik, E. Grohmann & R. Akhtar, eds. Environmental Deterioration and Human 
Health: natural and anthropogenic determinants. Dordrecht, Netherlands, Springer. 

Mead, E., Brown, T., Rees, K., Azevedo, L.B., Whittaker, V., Jones, D., Olajide, J., Mainardi, G.M., 
Corpeleijn, E., O'Malley, C., Beardsmore, E., Al-Khudairy, L., Baur, L., Metzendorf, M-I., Demaio, A. & 
Ells, L.J. 2017. Diet, physical activity and behavioural interventions for the treatment of overweight or obese 
children from the age of 6 to 11 years. Cochrane Database of Systematic Reviews, 2017. Issue 6. Art. No. 
CD012651. doi: 10.1002/14651858.CD012651.pub1 

Merten, S. & Haller, T. 2008. Property rights, food security and child growth: dynamics of insecurity in the Kafue 
Flats of Zambia. Food Policy, 33: 434-443. 

Messer, E. 1997. Intra-household allocation of food and health care: current findings and understandings -- 
introduction. Soc. Sci. Med., 44(11): 1675–1684. 

Messer, E., Cohen, M.J. & Marchione, T. 2001. Conflict: a cause and effect of hunger. Washington, DC, 
Woodrow Wilson Center for Scholars. 

Met Office/WFP (World Food Programme). 2012. Climate impacts on food security and nutrition. A review of 
existing knowledge. 
http://documents.wfp.org/stellent/groups/public/documents/communications/wfp258981.pdf  

Meyer-Rochow, V.B. 2009. Food taboos: their origins and purposes. Journal of Ethnobiology and 
Ethnomedicine. 5(1): 18. 

MHFW (Ministry of Health and Family Welfare). 2014. Health Management Information System. Results of 
District Level Household Survey IV 2012-2013 (DLHS-IV). Government of India. 

Milićević, D.R., Škrinjar, M. & Baltić, T. 2010. Real and perceived risks for mycotoxin contamination in foods 
and feeds: challenges for food safety control. Toxins (Basel), 2(4): 572–592. 

Miller, V., Yusuf, S., Chow, C.K. et al. 2016. Availability, affordability, and consumption of fruits and vegetables 
in 18 countries across income levels: findings from the Prospective Urban Rural Epidemiology (PURE) study. 
Lancet Global Health, 4(10): e695–e703.  

Minten, B. & Reardon, T. 2008. Food prices, quality, and quality’s pricing in supermarkets versus traditional 
markets in developing countries. Review of Agricultural Economics, 30(3): 480–490. 

Mituki, D.M., Ramkat, R., Termote, C., Namukolo, C. & Cheserek, M. 2017. Agrobiodiversity and dietary 
diversity for improved nutritional status of mothers and children in rongai-sub Country Nakuru. Transform 
Nutrition. UK. Research Brief 13.  

Mnif, W. Hassine, A.I.H., Bouaziz, A., Bartegi, A., Thomas, O. & Roig, B. 2011. Effect of endocrine disruptor 
pesticides: a review. International Journal of Environmental Research and Public Health, 8(6): 2265–2303.  

https://sites.tufts.edu/willmasters/files/2016/10/WillMasters_GloPanForesightProject_Paper4_AssessmentOfCurrentDiets2016.pdf
https://sites.tufts.edu/willmasters/files/2016/10/WillMasters_GloPanForesightProject_Paper4_AssessmentOfCurrentDiets2016.pdf
http://documents.wfp.org/stellent/groups/public/documents/communications/wfp258981.pdf


138 

Mobley, A.R., Kraemer, D. & Nicholls, J. 2009. Putting the nutrient –rich food index into practice. J. Am. Coll. 
Nutr., 28: 427S–35S. 

Mohamed, N. 2017. A fierce famine stalks Africa. The New York Times. 12 June.  
Mokoro. 2015. Independent Comprehensive Evaluation of the Scaling Up Nutrition Movement: Final Report – 

Main Report and Annexes. Oxford: Mokoro Ltd. 
Montalbano, P., Nenci, S. & Salvatici, L. 2015. Trade policy and food and nutrition security. Background paper 

prepared for The State of Agricultural Commodity Markets 2015–16. Rome, FAO. 
Monteiro, C.A. & Cannon, G. 2012. The impact of transnational “big food” companies on the South: a view from 

Brazil. PLoS Med., 9(7): e1001252. 
Monteiro, C.A., Moubarac, J.C., Cannon, G., Ng, S.W. & Popkin, B. 2013. Ultra‐processed products are 

becoming dominant in the global food system. Obesity Reviews, 14(S2): 21–28. 
Monteiro, C.A., Moura, E.C., Conde, W.L. & Popkin, B.M. 2004. Socioeconomic status and obesity in adult 

populations of developing countries: a review. Bulletin of the World Health Organization, 82(12): 940–946. 
Monteiro, C.A., Cannon, G., Moubarac, J.C., Levy, R.B., Louzada, M.L.C. & Jaime, P.C. 2017. The UN 

Decade of Nutrition, the NOVA food classification and the trouble with ultra-processing. Public Health 
Nutrition, 1–13. 

Monterrosa, E. 2017. Editorial. Focus on food culture. Sight and Life, 31(1). 
Moodie, R., Stuckler, D., Monteiro, C., Sheron, N., Neal, B., Thamarangsi, T., Lincoln, P., Casswell, S. on 

behalf of the Lancet NCD Action Group. 2013. Profits and pandemics: prevention of harmfuleffects of 
tobacco, alcohol, and ultra-processedfood and drink industries. The Lancet, 381(9867): 670–679. 

Moreira, P.V.L., Baraldi, L.G., Moubarac, J.C., Monteiro, C.A., Newton, A., Capewell, S. & O’Flaherty, M. 
2015. Comparing different policy scenarios to reduce the consumption of ultra-processed foods in UK: impact 
on cardiovascular disease mortality using a modelling approach. PloS One, 10(2): e0118353. 
https://doi.org/10.1371/journal.pone.0118353   

Morredu, C. 2016. Agricultural Research Impact Assessment: Issues, Methods and Challenges. 
TAD/CA/APM/WP(2016)16/FINAL. Trade and Agriculture Directorate Committee for Agriculture, OECD.  

Morris, S.S., Cogill, B., Uauy, R. & the Maternal and Child Undernutrition Study Group. 2008. Effective 
international action against undernutrition: why has it proven so difficult and what can be done to accelerate 
progress? The Lancet, 371(9612): 608–621. 

Moubarac, J.C., Parra, D.C., Cannon, G. & Monteiro, C.A. 2014. Food classification systems based on food 
processing: significance and implications for policies and actions: a systematic literature review and 
assessment. Current Obesity Reports, 3(2): 256–272. 

Moubarac, J.C., Batal, M., Louzada, M.L., Steele, E.M. & Monteiro, C.A. 2017. Consumption of ultra-
processed foods predicts diet quality in Canada. Appetite, 108: 512–520. 

Mozaffarian, D. 2016. Dietary and policy priorities for cardiovascular disease, diabetes, and obesity: a 
comprehensive review. Circulation, 133: 187–225. 

Mozaffarian, D. & Ludwig, D.S. 2010. Dietary guidelines in the 21st century—a time for food. Jama, 304(6): 
681–682. 

Mozaffarian, D. & Ludwig, D.S. 2015. The 2015 US dietary guidelines: lifting the ban on total dietary fat. Jama, 
313(24): 2421–2422. 

Mozaffarian, D., Jacobson, M.F. & Greenstein, J.S. 2010. Food reformulations to reduce trans fatty acids. New 
England Journal of Medicine, 362(21): 2037–2039. 

Msangi, S. & Batka, M. 2015. The rise of aquaculture: the role of fish in global food security. Contributed chapter 
in the IFPRI Global Food Policy Report 2014. Washington, DC, International Food Policy Research Institute. 

Mucha, N. & Tharaney, M. 2013. Strengthening human capacity to scale up nutrition. Bread for the World 
Institute, Hellen Keller International. 
http://www.fao.org/fsnforum/sites/default/files/discussions/contributions/strengthening-human-capacity-
FINAL_June_2013.pdf  

Müller, C. & Robertson, R.D. 2014. Projecting future crop productivity for global economic modeling. Agricultural 
Economics, 45(1): 37–50. 

Murshed-E-Jahan, K. & Pems, l.D.E. 2011. The impact of integrated aquaculture–agriculture on small-scale 
farm sustainability and farmers’ livelihoods: Experience from Bangladesh. Agricultural Systems, 104(5): 392–
402. 

Myers, S.S., Zanobetti, A., Kloog, I., Huybers, P., Leakey, A.D., Bloom, A., Carlisle, E., Dietterich, L.H., 
Fitzgerald, G., Hasegawa, T. & Holbrook, N.M. 2014. Rising CO2 threatens human nutrition. Nature, 
510(7503): 139. 

NCD-RisC (NCD Risk Factor Collaboration). 2016. Worldwide trends in diabetes since 1980: a pooled analysis 
of 751 population-based studies with 4·4 million participants. Lancet, 387: 1513–1530. 

Ndanuko, R.N., Tapsell, L.C., Charlton, K.E., Neale, E.P. & Batterham, M.J. 2016. Dietary patterns and blood 
pressure in adults: a systematic review and meta-analysis of randomized controlled trials. Adv. Nutr., 7(1): 
76–89. 

Nead, K.G., Halterman, J.S., Kaczorowski, J.M., Auinger, P. & Weitzman, M. 2004. Overweight children and 
adolescents: a risk group for iron deficiency. Pediatrics. 2004;114:104–8. 

Neff, R.A., Parker, C.L., Kirschenmann, F.L., Tinch, J. & Lawrence, R.S. 2011. Peak oil, food systems, and 
public health. American Journal of Public Health, 101(9): 1587–1597. 

Negin, J., Remans, R., Karuti, S. & Fanzo, J.C. 2009. Integrating a broader notion of food security and gender 
empowerment into the African Green Revolution. Food Sec., 1: 351–360. 

https://doi.org/10.1371/journal.pone.0118353
http://www.fao.org/fsnforum/sites/default/files/discussions/contributions/strengthening-human-capacity-FINAL_June_2013.pdf
http://www.fao.org/fsnforum/sites/default/files/discussions/contributions/strengthening-human-capacity-FINAL_June_2013.pdf


139 

Nelson, M.E., Hamm, M.W., Hu, F.B., Abrams, S. & Griffin, T.S. 2016. Alignment of healthy dietary patterns 
and environmental sustainability: a systematic review. Advances in Nutrition, 7: 1005–1025. 

Nesheim, M.C., Oria, M. & Yih, P.T. 2015. A framework for assessing effects of the food system. Committee on 
a Framework for Assessing the Health, Environmental, and Social Effects of the Food System; Food and 
Nutrition Board; Board on Agriculture and Natural Resources; Institute of Medicine; National Research 
Council. http://www.nycfoodpolicy.org/wp-content/uploads/2014/05/A-Framework-for-Assessing-Effects-of-
the-Food-System.pdf  

Nestlé, M. 1995. Mediterranean Diets: science and policy implications. The American Journal of Clinical 
Nutrition, 61: 1313–1427.  

Ng, M., Fleming, T., Robinson, M., Thomson, B., Graetz, N., Margono, C., Mullany, E.C., Biryukov, S., 
Abbafati, C., Abera, S.F. & Abraham, J.P. 2014. Global, regional, and national prevalence of overweight 
and obesity in children and adults during 1980–2013: a systematic analysis for the Global Burden of Disease 
Study 2013. The Lancet. 384(9945): 766–781. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4624264/  

Nguyen, P.H., Kim, S.S., Nguyen, T.T., Hajeebhoy, N., Tran, L.M., Alayon, S., Ruel, M.T., Rawat, R., 
Frongillo, E.A. & Menon P. 2016. Exposure to mass media and interpersonal counseling has additive effects 
on exclusive breastfeeding and its psychosocial determinants among Vietnamese mothers. Maternal & Child 
Nutrition, 12(4): 713–25. 

Nguyen, P.H., Headey, D., Frongillo, E.A., Tran, L.M., Rawat, R., Ruel, M.T. & Menon, P. 2017. Changes in 
Underlying Determinants Explain Rapid Increases in Child Linear Growth in Alive & Thrive Study Areas 
between 2010 and 2014 in Bangladesh and Vietnam. The Journal of Nutrition, 147(3): 462–469. 

Nisbett, N., Wach, E., Haddad, L. & Shams, E.L. 2014. What are the factors enabling and constraining effective 
leaders in nutrition. A four country study. Institute of Development Studies. Working Paper No. 447. 

Nisbett, N., Wach, E., Haddad, L. & Shams Arifeen, S. 2015. What drives and constrains effective leadership 
in tackling child undernutrition? Findings from Bangladesh, Ethiopia, India and Kenya. Food Policy, 53: 33–
45. 

NLM (National Library of Medicine). 2017. Fact Sheet: Conflict of Interest Disclosure and Journal Supplements 
in MEDLINE: Best Practices. https://www.nlm.nih.gov/pubs/factsheets/supplements.html  

Norris, S.A., Osmond, C., Gigante, D., Kuzawa, C.W., Ramakrishnan, L., Lee, N.R., Ramirez-Zea, M., 
Richter, L.M., Stein. A.D.& Tandon, N. 2012. Size at birth, weight gain in infancy and childhood, and adult 
diabetes risk in five low-or middle-income country birth cohorts. Diabetes Care, 35(1): 72–79. 

Nugent, R. & Feigl, A. 2010. Where have all the donors gone? Scarce donor funding for non-communicable 
diseases. Washington, DC. 

NYCEDC (New York City Economic Development Corporation). 2015. FRESH: Impact Report. New York. 
http://www.nycedc.com/system/files/files/program/FRESH%20Impact%20Report.pdf  

Ochola, S. & Masibo, B. 2014. Dietary intake of schoolchildren and adolescents in developing countries. Ann. 
Nutr. Metab., Suppl 2: 24–40. 

Oduol, P.A. 1986. The shamba system: an indigenous system of food production from forest areas in Kenya. 
Agroforestry Systems, 4(4): 365–373. 

OECD (Organization for Economic Co-operation and Development). 2009. Conflict and fragility: armed 
violence reduction: enabling environment. ISBN 978-92-64-06015-9.  

Ogden, C.L., Carroll, M.D., Kit, B.K. & Flegal, K.M. 2014. Prevalence of childhood and adult obesity in the 
United States, 2011-2012. Jama, 311(8): 806–814. 

Olney, D.K., Pedehombga, A., Ruel, M.T., & Dillon, A. 2015. A 2-year integrated agriculture and nutrition and 
health behavior change communication program targeted to women in Burkina Faso reduces anemia, 
wasting, and diarrhea in children 3–12.9 months of age at baseline: a cluster-randomized controlled trial. The 
Journal of Nutrition. 145(6): 1317–1324. doi:10.3945/jn.114.203539 http://jn.nutrition.org/content/145/6/1317  

Oppert. J.M. & Charreire, H. 2012. The importance of the food and physical activity environments. Nestlé Nutr. 
Inst. Workshop Ser., 73: 113–121. 

Ordaz-Németh, I., Arandjelovic, M., Boesch, L., Gatiso, T., Grimes, T., Kuehl, H.S., Lormie, M., Stephens, 
C., Tweh, C. & Junker, J. 2017. The socio-economic drivers of bushmeat consumption during the West 
African Ebola crisis. PLOS Neglected Tropical Diseases, 11(3): e0005450. 

O'Rourke, D. & Lollo, N. 2015. Transforming consumption: from decoupling, to behavior change, to system 
changes for sustainable consumption. Annual Review of Environment and Resources, 40: 233–259.  

Orsini, F., Kahane, R., Nono-Womdim, R. & Gianquinto G. 2013. Urban agriculture in the developing world: a 
review. Agron. Sustain. Dev., 33: 695.  

PAHO (Pan American Health Organization). 2011. Recommendations from Pan American Health Organization 
Expert Consultation on Marketing of Food and Non Alcoholic Beverages to Children in the Americas. 
Washington. D.C. 

PAHO. 2015 Ultra-processed food and drink products in Latin America: Trends, impact on obesity, policy 
implications. Washington, DC. 

PAHO. 2016a. Core Health Indicators in the Americas. Washington DC. 
PAHO. 2016b. Pan American Health Organization Nutrient Profile Model. 

http://iris.paho.org/xmlui/handle/123456789/18621  
PAHO/WHO. 2015. Ultra-processed food and drink products in Latin America: trends, impact on obesity, policy 

implications. ISBN: 978-92-75-11864-1. Washington, DC.  

http://www.nycfoodpolicy.org/wp-content/uploads/2014/05/A-Framework-for-Assessing-Effects-of-the-Food-System.pdf
http://www.nycfoodpolicy.org/wp-content/uploads/2014/05/A-Framework-for-Assessing-Effects-of-the-Food-System.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4624264/
https://www.nlm.nih.gov/pubs/factsheets/supplements.html
http://www.nycedc.com/system/files/files/program/FRESH%20Impact%20Report.pdf
http://jn.nutrition.org/content/145/6/1317
http://iris.paho.org/xmlui/handle/123456789/18621


140 

Parappurathu, S., Kumar, A., Bantilan, M.C.S. & Joshi, P.K. 2015. Food consumption patterns and dietary 
diversity in eastern India: evidence from village level studies (VLS). Food Security, 7(5): 1031–1042. 
http://dx.doi.org/10.1007/s12571-015-0493-2 

Patel, R.C. 2012. Food sovereignty: power, gender, and the right to food. PLoS Med., 9(6): e1001223. 
Patz, J.A., Githeko, A.K., McCarty, J.P., Hussein, S., Confalonieri, U. & deWet, N. 2003. Climate change and 

infectious diseases. In A.J. McMichael, D.H. Campbell-Lendrum, C.F. Corvalán, K.L. Ebi, A.K. Githeko, J.D. 
Scheraga & A. Woodward, eds. Climate change and human health: risks and responses. Geneva, 
Switzerland, World Health Organization. 

Payne, C.L.R., Scarborough, P. & Cobiac, L. 2016. Do low-carbon-emission diets lead to higher nutritional 
quality and positive health outcomes? A systematic review of the literature. Public Health Nutrition, 19(14): 
2654–2661. 

Pekka, P., Pirjo, P. & Ulla, U. 2002. Influencing public nutrition for non-communicable disease prevention: from 
community intervention to national programme-experiences from Finland. Public Health Nutr., 5(1A): 245–
252.  

Pelto, G.H. & Backstrand, J.R. 2003. Interrelationships between power-related and belief-related factors 
determine nutrition in populations. The Journal of Nutrition, 133(1): 297S–300S. 

Pelto, G.H., Martin, S.L., Van Liere, M. & Fabrizio, C.S. 2016. The scope and practice of behavior change 
communication to improve infant and young child feeding in low- and middle-income countries: Results of a 
practitioner study in international development organizations. Maternal Child Nutrition, 12: 229–244. 

Perez, N. & Rosegrant, M.W. 2015. The impact of investment in agricultural research and development and 
agricultural productivity. IFPRI Discussion Paper.  

Perignon, M., Vieux, F., Soler, L.G., Masset, G. & Darmon, N. 2016. Improving diet sustainability through 
evolution of food choices: review of epidemiological studies on the environmental impact of diets. Nutrition 
Reviews, 75(1): 2–17. 

Perry, B.D. & Grace, D.C. 2015. How growing complexity of consumer choices and drivers of consumption 
behaviour affect demand for animal source foods. EcoHealth, 12(4): 703–712. 

Peter, T.C. 1981. Food Prices and Food Policy Analysis in LDCs. Food Policy 30. Baltimore, Maryland: Johns 
Hopkins University Press. 

Phillip, L., Johnston, D. & Granderson, I. 2016. A farm to fork approach for nutritious school meals: tackling 
childhood obesity in the Caribbean. International Development Research Centre.  

Pimentel, D., Williamson, S., Alexander, C.E., Gonzalez-Pagan, O., Kontak, C. & Mulkey, S.E. 2008. 
Reducing energy inputs in the US food system. Human Ecology, 36(4): 459–471. 

Pingali, P., Alinovi, L. & Sutton, J. 2005. Food security in complex emergencies: enhancing food system 
resilience. Disasters, 29(s1): S5–S24. 

Pingali, P.L. 2012. Green Revolution: Impacts, limits, and the path ahead. Proceedings of the National Academy 
of Sciences, 109(31): 12302–12308. 

Pinstrup-Andersen, P. & Watson, D. 2011. Food policy in developing countries: the role of government in 
global, national, and local food systems. Ithaca, USA, Cornell University Press. 

Pinstrup-Andersen, P. 2013. Nutrition-sensitive food systems: from rhetoric to action. Lancet, 382(9890): 375–
376. http://dx.doi.org/10.1016/S0140-6736(13)61053-3 

Place, F. & Hazell, P. 1993. Productivity effects of indigenous land tenure systems in sub-Saharan Africa. 
American Journal of Agricultural Economics, 75(1): 10–19. 

Plourde, A.R. & Bloch, E.M. 2016. A literature review of Zika virus. Emerging infectious diseases, 22(7): 1185. 
Popkin, B.M. 1993. Nutritional patterns and transitions. Population and Development Review, 19(1): 138-157. 
Popkin, B.M. 2006a. Technology, transport, globalization and the nutrition transition food policy. Food Policy, 

31(6): 554–569. 
Popkin, B. 2006b. Global nutrition dynamics: the world is shifting rapidly toward a diet linked with 

noncommunicable diseases. The American Journal of Clinical Nutrition, 84(2): 289–298. 
Popkin, B.M., Popkin, B.M., Adair, L.S. & Ng, S.W. 2012. Global nutrition transition and the pandemic of obeity 

in developing countries. Nutr. Reviews, 70(1): 3–21. 
Porter, M.E. & Millar, V.E. 1985. How information gives you competitive advantage. Harvard Business Review. 

https://hbr.org/1985/07/how-information-gives-you-competitive-advantage  
Poti, J.M., Mendez, M.A., Ng, S.W. & Popkin, B.M. 2015. Is the degree of food processing and convenience 

linked with the nutritional quality of foods purchased by US households? Am. J. Clin. Nutr., 101(6): 1251–
1262. 

Poulsen, S.K., Crone, C., Astrup, A. & Larsen, T.M. 2015. Long-term adherence to the New Nordic Diet and 
the effects on body weight, anthropometry and blood pressure: a 12-month follow-up study. European Journal 
of Nutrition, 54(1): 67–76. 

Powell, L.M. & Chaloupka, F.J. 2009. Food prices and obesity: evidence and policy implications for taxes and 
subsidies, Milbank Quarterly, 87(1): 229–257. 

Powell, L.M., Chriqui, J.F., Khan, T., Wada, R. & Chaloupka, F.J. 2013. Assessing the potential effectiveness 
of food and beverage taxes and subsidies for improving public health: a systematic review of prices, demand 
and body weight outcomes. Obes Rev., 14: 110–128. 

Powell, L.M., Kumanyika, S.K., Isgor, Z., Rimkus, L., Zenk, S.N. & Chaloupka, F.J. 2016. Price promotions 
for food and beverage products in a nationwide sample of food stores. Preventive Medicine, 86: 106–113. 

Prentice, A.M. 2006. The emerging epidemic of obesity in developing countries. International Journal of 
Epidemiology, 35(1): 93–99. 

http://dx.doi.org/10.1007/s12571-015-0493-2
http://dx.doi.org/10.1016/S0140-6736(13)61053-3
https://hbr.org/1985/07/how-information-gives-you-competitive-advantage


141 

Prentice, A.M., Ward, K.A., Goldberg, G.R., Jarjou, L.M., Moore, S.E., Fulford, A.J. & Prentice, A. 2013. 
Critical windows for nutritional interventions against stunting. The American Journal of Clinical Nutrition, 
98(3): 856–857. 

Prtichard, B., Rammohan, A. & Sekher, M. 2017. Land ownership, agriculture, and household nutrition: a case 
study of north Indian villages. Geographical Research, 55(2): 180–191. 

Puska, P. & Ståhl, T. 2010. Health in all policies-the Finnish initiative: background, principles, and current 
issues. Ann. Rev. Public Health, 31: 315–328.  

Putnam, J., Allshouse, J. & Scott Kantor, L. 2002. US per capita food supply trends: more calories, refined 
carbohydrates, and fats. Food Rev., 25(3): 2–15. 

Qaim, M. 2016. Globalisation of agrifood systems and sustainable nutrition. Proceedings of the Nutrition Society, 
76(1): 12–21. 

Quinn, J., Zeleny, T. & Bencko, V. 2014. Food is security: the nexus of health security in fragile and failed 
states. Food and Nutrition Sciences, 5: 1828–1842. 

Ramadan, R. & Thomas, A. 2011. Evaluating the impact of reforming the food subsidy program in Egypt: a 
mixed demand approach. Food Policy, 36,(5): 638–646. 

Ranganathan, J., Vennard, D., Waite, R., Dumas, P., Lipinski, B., Searchinger, T. & GLOBAGRI-WRR 
Model authors. 2016. Shifting diets for a sustainable food future. Working Paper, Installment 11 of Creating a 
Sustainable Food Future. Washington, DC, World Resources Institute. 
http://www.wri.org/sites/default/files/Shifting_Diets_for_a_Sustainable_Food_Future_0.pdf  

Ranmuthugala, G., Plumb, J.J., Cunningham, F.C., Georgiou, A., Westbrook, J.I. & Braithwaite, J. 2011. 
How and why are communities of practice established in the healthcare sector? A systematic review of the 
literature. BMC Health Services Research, 11(1): 273. 

Rao, M., Afshin, A., Singh, G. & Mozaffarian, D. 2013. Do healthier foods and diet patterns cost more than less 
healthy options? A systematic review and meta-analysis. BMJ open, 3(12).  

Rasella, D., Aquino, R., Santos, C.A.T., Paes-Sousa, R. & Barreto, M.L. 2013. Effect of a conditional cash 
transfer programme on childhood mortality transfer programme on childhood mortality: a nation wide analysis 
of Brazilian municipalities.nationwide analysis of Brazilian municipalities. The Lancet, 382.  

Ratnayake, W.M.N., L'abbe, M.R. & Mozaffarian, D. 2009. Nationwide product reformulations to reduce trans 
fatty acids in Canada: when trans fat goes out, what goes in? European Journal of Clinical Nutrition, 63(6): 
808–811. 

Ratnayake, W.N., Swist, E., Zoka, R., Gagnon, C., Lillycrop, W. & Pantazapoulos, P. 2014. Mandatory trans 
fat labeling regulations and nationwide product reformulations to reduce trans fatty acid content in foods 
contributed to lowered concentrations of trans fat in Canadian women's breast milk samples collected in 
2009–2011. The American Journal of Clinical Nutrition, 100(4): 1036–1040. 

Raubenheimer, D. & Rothman, J. 2013. Nutritional ecology of entomophagy in humans and primates. Annual 
Review of Entomophagy, 58: 141–160. 

Rawlins, R., Pimkina, S., Barrett, C.B., Pedersen, S. & Wydick, B. 2014. Got milk? The impact of Heifer 
International’s livestock donation programs in Rwanda on nutritional outcomes. Food Policy, 44: 202–213. 

Reardon, T. & Gulati, A. 2008. The supermarket revolution in developing countries -policies for “competitiveness 
with inclusiveness. IFPRI Policy Brief 2 (June), Washington, DC. 

Reardon, T. & Hopkins, R. 2006. The supermarket revolution in developing countries: policies to address 
emerging tensions among supermarkets, suppliers and traditional retailers. The European Journal of 
Development Research, 18(4): 522–545. 

Reardon, T. & Timmer, C.P. 2007. Transformation of markets for agricultural output in developing countries 
since 1950: How has thinking changed? In R. Evenson & P/ Pingali, eds. Handbook of agricultural 
economics, pp. 2807–2855. Elsevier. doi:10.1016/S1574-0072(06)03055-6. 

Reardon, T. & Timmer, C.P. 2008. The rise of supermarkets in the global food system. In J. von Braun & E. 
Díaz-Bonilla, eds. Globalization of food and agriculture and the poor, pp. 189–214. International Food Policy 
Research Institute. Oxford University Press. http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/127382  

Reardon, T., Timmer, C.P., Barrett, C.B. & Berdegué, J. 2003. The rise of supermarkets in Africa, Asia, and 
Latin America. American Journal of Agricultural Economics, 85(5): 1140–1146. 

Recine, E. & Beghin, N. 2014. Nutrition Agenda on the International Strategies: Ongoing Initiatives, Challenges 
and Proposals. Discussion Paper. Brazilian National Council on Food and Nutrition Security (CONSEA). 

Regattieri, A., Gamberi, M. & Manzini, R. 2007. Traceability of food products: general framework and 
experimental evidence, Journal of Food Engineering, 81(2): 347–356. 

Remans, R., Flynn, D., DeClerck, F., Diru, W., Fanzo, J. et al. 2011. Assessing nutritional diversity of cropping 
systems in African villages. PLoS ONE, 6(6): e21235. 

Remans, R., Wood, S.A., Saha, N., Anderman, T.L. & DeFries, R.S. 2014. Measuring nutritional diversity of 
national food supplies. Global Food Security, 3(3): 174–182. 

Remans, R., DeClerck, F.A., Kennedy, G. & Fanzo J. 2015. Expanding the view on the production and dietary 
diversity link: Scale, function, and change over time. Proceedings of the National Academy of Sciences. 
www.pnas.org/cgi/doi/10.1073/pnas.1518531112  

Richter, J. 2005. Conflicts of interest and policy implementation. Reflections from the fields of health and infant 
feeding. IBFAN-GIFA. http://www.ibfan.org/art/538-1.pdf  

Rickard, B.J., Okrent, A.M. & Alston, J.M. 2013. How have agricultural policies influenced caloric consumption 
in the United States? Health Economics, 22(3): 316–339. doi:10.1002/hec.2799 

http://www.wri.org/sites/default/files/Shifting_Diets_for_a_Sustainable_Food_Future_0.pdf
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/127382
http://www.pnas.org/cgi/doi/10.1073/pnas.1518531112
http://www.ibfan.org/art/538-1.pdf


142 

Rischke, R., Kimenju, S.C., Klasen, S. & Qaim, M. 2015. Supermarkets and food consumption patterns: The 
case of small towns in Kenya. Food Policy, 52: 9–21. 

Roberto, C.A., Swinburn, B., Hawkes, C., Huang, T., Costa, S.A., Ashe, M., Zwicker, L., Cawley, J.H. & 
Brownell, K.D. 2015. Patchy progress on obesity prevention: emerging examples, entrenched barriers, and 
new thinking. Lancet, 385(9985): 2400–2409. 

Roberts, L. 2017. Nigeria's invisible crisis. Science, 356(63333): 18–23. 
Robinson-O'Brien, R., Story, M. & Heim, S. 2009. Impact of garden-based youth nutrition intervention 

programs: a review. Journal of the American Dietetic Association, 109(2):273–280. 
Rocha, C., Jaime, P. & Rea M. 2016. Panel 1.5 How Brazil’s political commitment to nutrition took shape. In 

IFPRI. Global Nutrition Report 2016: From Promise to Impact: Ending Malnutrition by 2030. IFPRI, 
Washington, DC. 

Rodwin, M.A. 1993. Medicine, money and morals: physician’s conflict of interest. New York and Oxford. Oxford 
University Press. 

Rose, D., Bodor, J.N., Hutchinson, P.L. & Swalm, C.M. 2010. The importance of a multi-dimensional approach 
for studying the links between food access and consumption. J Nutr., 140(6): 1170–1176. 

Rowe, S., Alexander, N., Clydesdale, F., Applebaum, R., Atkinson, S., Black, R., Dwyer, J., Hentges, E., 
Higley, N., Lefevre, M. & Lupton J. 2009. Funding food science and nutrition research: financial conflicts 
and scientific integrity. Nutrition Reviews, 67(5): 264–272. https://doi.org/10.1111/j.1753-4887.2009.00188.x. 

Roy, S.K., Fuchs, G.J., Mahmud, Z., Ara, G., Islam, S., Shafique, S., et al. 2005. Intensive nutrition education 
with or without supplementary feeding improves the nutritional status of moderately‐malnourished children in 
Bangladesh. Journal of Health, Population and Nutrition, 23: 320–330. 

Rozin P., Fischler C., Shields C. & Masson E. 2006. Attitudes towards large numbers of choices in the food 
domain: a cross in the food domain: a cross-cultural study of five countries in Europe and the USA. Appetite, 
46(3): 304–308. 

Ruel, M.T., Alderman, H. & Maternal and Child Nutrition Study Group. 2013. Nutrition-sensitive interventions 
and programmes: how can they help to accelerate progress in improving maternal and child nutrition? The 
Lancet, 382(9891): 536–551. 

Ruel, M., Garrett, J. & Yosef, S. 2017. Growing cities, new challenges. In Global Food Policy Report 2017. 
Washington, DC, International Food Policy Research Institute.  

Sáez-Almendros, S., Obrador, B., Bach-Faig, A. & Serra-Majem, L. 2013. Environmental footprints of 
Mediterranean versus Western dietary patterns: beyond the health benefits of the Mediterranean diet. 
Environ. Health.,12: 118. 

Salam, R.A. & Bhutta, Z.A. 2015. 2.7 Adolescent nutrition. In B. Koletzko, ed. Pediatric nutrition in practice. 
World Rev. Nutr. Diet, Volume 113. Basel, Switzerland, Karger. 

Salas-Salvadó, J., Bulló, M., Estruch, R., Ros, E., Covas, M.I., Ibarrola-Jurado, N., Corella, D., Arós, F., 
Gómez-Gracia, E., Ruiz-Gutiérrez, V., Romaguera, D., Lapetra, J., Lamuela-Raventós, R.M., Serra-
Majem, L., Pintó, X., Basora, J., Muñoz, M.A., Sorlí. J.V. & Martínez-González, M.A. 2014. Prevention of 
diabetes with Mediterranean diets: a subgroup analysis of a randomized trial. Ann. Intern. Med., 160(1): 1–10. 

Sanghvi, T., Haque, R., Roy, S., Afsana, K., Seidel, R., Islam, S., Jimerson, A. & Baker, J. 2016. Achieving 
behavior change at scale: Alive & Thrive’s infant and young child feeding programme in Bangladesh. 
Maternal & Child Nutrition, 12(S51): 141–154. 

Sanogo I. 2009. Global food price crisis and household hunger: a review of recent food security assessments 
findings. Humanitarian Exchange, 42: 8–12.  

Satterthwaite, D., Mcgranahan, G. & Tacoli, C. 2010. Urbanization and its implications for food and farming. 
Philosophical Transactions of the Royal Society B., 365: 2809–2820. 

Savy, M., Martin-Prével, Y., Traissac, P., Eymard-Duvernay, S. & Delpeuch, F. 2006. Dietary diversity scores 
and nutritional status of women change during the seasonal food shortage in rural Burkina Faso. The Journal 
of Nutrition, 136(10): 2625–2632. 

Sawaya, A.L., Martins, P., Hoffman, D. & Roberts, S.B. 2003.The link between childhood undernutrition and 
risk of chronic diseases in adulthood: a case study of Brazil. Nutrition Reviews, 61(5): 168–175. 

Schram, A., Labonte, R., Baker, P., Friel, S., Reeves, A. & Stuckler, D. 2015. The role of trade and investment 
liberalization in the sugar-sweetened carbonated beverages market: a natural experiment contrasting 
Vietnam and the Philippines. Globalization and Health, 11(1): 1–13. 

Schröder-Butterfill, E. & Marianti, R. 2013. A framework for understanding old-age vulnerabilities. Ageing Soc. 
PMC, 26(1): 9–35. 

Scott-Villiers, P., Chisholm, N., Kelbert, A.W. & Hossain, N. 2016. Precarious lives: work, food and care after 
the global food crisis. Oxfam and Institute of Development Studies. 

Sen, A. 1981. Poverty and famines: an essay on entitlement and deprivation. International Labour Office of the 
World Employment Programme. Oxford, UK. Clarendon Press. 

Senker, P. 2011. Foresight: the future of food and farming, final project report. Prometheus, 29(3): 309–313. 
Sepúlveda Carmona, M., Nyst, C., Hautala, H. 2012. The Human Rights approach to social protection. Ministry 

of Foreign affairs of Finland. https://ssrn.com/abstract=2114384 
Serra-Majem, L., Roman, B. & Estruch, R. 2006. Scientific evidence of interventions using the Mediterranean 

diet: a systematic review. Nutr Rev., 64(2 Pt 2): S27–47. 
Seto, K.C. & Ramankutty, N. 2016. Hidden linkages between urbanization and food systems. Science, 

352(6288): 943–945. doi:10.1126/science.aaf7439 
http://science.sciencemag.org/content/352/6288/943.full.pdf  

https://doi.org/10.1111/j.1753-4887.2009.00188.x
https://ssrn.com/abstract=2114384
http://science.sciencemag.org/content/352/6288/943.full.pdf


143 

Shekar, M., Kakietek, J., Eberwein, J.D. & Walters, D. 2016. An investment framework for nutrition: reaching 
the global targets for stunting, anemia, breastfeeding, and wasting. International Bank for Reconstruction and 
Development and The World Bank: Washington, DC. 

Shiffman, J. 2010. Issue attention in global health: the case of newborn survival. The Lancet, 375(9730): 20145–
22049. 

Shiffman, J. & Smith, S. 2007. Generation of political priority for global health initiatives: a framework and case 
study of maternal mortality. The Lancet, 370(9595): 1370–1379. 

Shrimpton, R., Hughes, R., Recine, E., Mason, J.B., Sanders, D., Marks, G.C. & Margetts, B. 2014. Nutrition 
capacity development: a practice framework. Public Health Nutrition, 17(3): 682–688. 

Shrimpton, R., du Plessis, L.M., Delisle, H., Blaney, S., Atwood, S.J., Sanders, D., Margetts, B. & Hughes, 
R. 2016. Public health nutrition capacity: assuring the quality of workforce preparation for scaling up nutrition 
programmes. Public Health Nutrition. 19(11): 2090–2100. 

Sibhatu, K., Krishna, V.V. & Qaim, M. 2015. Production diversity and diet diversity in smallholder farmer 
households. Proc. Nat. Acad. Proc. Nat. Acad. Sci. USA, 112: 10657–10662. 

Silventoinen, K., Sans, S., Tolonen, H., Monterde, D., Kuulasmaa, K., Kesteloot, H., Tuomilehto, J. & WHO 
MONICA Project. 2004. Trends in obesity and energy supply in the WHO MONICA Project. Int. J. Obes. 
Relat. Metab. Disord., 28(5): 710–718. 

Smith, T.A. 2017. Do School Food Programs Improve Child Dietary Quality? American Journal of Agricultural 
Economics, 99(2): 339–356. 

Smith, L.C. ed. 2003. The importance of women's status for child nutrition in developing countries. Vol. 131. 
IFPRI, Washington, DC. 

Smith, L.C. & Haddad, L. 2000. Explaining child malnutrition in developing countries: a cross-country analysis. 
Washington, DC, International Food Policy Research Institute.  

Smith, L.C. & Haddad, L. 2015. Reducing child undernutrition: past drivers and priorities for the post-MDG era. 
World Development, 68: 180–204. 

Smith, L.C., Ramakrishnan, U., Ndiaye, A., Haddad, L. & Martorell, R. 2003. The importance of women’s 
status for child nutrition in developing countries. IFPRI Research Report No. 131.Washington, DC.  

Smith, L.E., Prendergast, A.J., Turner, P.C., Mbuya, M.N., Mutasa, K., Kembo, G., Stotlzfus, R.J. & the 
SHINE trial team. 2015. The potential role of mycotoxins as a contributor to stunting in the SHINE trial. 
Clinical Infectious Disease, 61(Suppl 7): S733–737. 

Sobal, J. & Bisogni, C.A. 2009. Constructing food choice decisions. Annals of Behavioral Medicine, 38(1): 37–
46. 

Sobal, J., Khan, L.K. & Bisogni, C. 1998a. A conceptual model of the food and nutrition system. Social Science 
& Medicine, 47(7): 853–863. 

Sobal, J., Bisogni, C.A., Devine, C.M. & Jastran, M. 1998b. A conceptual model of the food choice process 
over the life. In R. Shepherd & M. Raats. The psychology of food choice. Frontiers in Nutritional Science No. 
3. 

Sofi, F., Abbate, R., Gensini, G.F. & Casini, A. 2010. Accruing evidence on benefits of adherence to the 
Mediterranean diet on health: an updated systematic review and meta-analysis. Am. J. Clin. Nutr., 92: 1189–
1196. 

Sotos-Prieto, M., Bhupathiraju, S.N., Mattei, J., Fung, T.T., Li, Y., Pan, A., Willett, W.C., Rimm, E.B. & Hu, 
F.B. 2017. Association of changes in diet quality with total and cause-specific mortality. New England Journal 
of Medicine, 377(2): 143–153. 

Springmann, M., Mason-D'Croz, D., Robinson, S., Garnett, T., Godfray, H.C.J., Gollin, D., Rayner, M., 
Ballon, P. & Scarborough, P. 2016. Global and regional health effects of future food production under 
climate change: a modelling study. The Lancet, 387(10031): 1937–1946. 

Sraboni, E., Malapit, H.J., Quisumbing, A.R. & Ahmed, A.U. 2014. Women’s empowerment in agriculture: 
What role for food security in Bangladesh? World Development, 61: 11–52. 

Sraboni, E., Quisumbing, A.R. & Ahmed, A.U. 2015. The Women’s Empowerment in Agriculture Index (WEAI): 
Results from the 2011-2012 Bangladesh Integrated Household Survey. Washington, DC, International Food 
Policy Research Institute. http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/127504  

Stanke, C., Kerac. M., Prudhomme, C., Medlock, J. & Murray, V. 2013. Health effects of drought: a systematic 
review of the evidence. PLoS Curr., 5. 

Steckel, R. & Horton, S. 2011. Malnutrition: Global economic losses attributable to malnutrition 1900-2000 and 
projections to 2050. Assessment Paper for the Copenhagen Consensus on Human Challenges. 

Steinfeld, H., Wassenaar, T. & Jutzi, S. 2006. Livestock production systems in developing countries: status, 
drivers, trends. Revue Scientifique et Technique (International Office of Epizootics), 25(2): 505–516. 

Stevens, G.A., Singh, G.M., Lu, Y., Danaei, G., Lin, J.K., Finucane, M.M., Bahalim, A.N., McIntire, R.K., 
Gutierrez, H.R., Cowan, M., Paciorek, C.J., Farzadfar, F., Riley, L. & Ezzati, M. 2012. global burden of 
metabolic risk factors of chronic diseases collaborating group (Body Mass Index). Population Health Metrics, 
10: 200. 

Stevens, G.A., Finucane, M.M., De-REgil, L.M., Paciorek, C.J., Flaxman, S.R., Branca, F., Peña-Rosas, J.P., 
Bhutta, Z.A., Ezzati, M. & the Nutrition Impact Model Study Group (Anaemia). 2013. Global, regional, and 
national trends in haemoglobin concentration and prevalence of total and severe anaemia in children and 
pregnant and non-pregnant women for 1995-2011: A systematic analysis of population-representative data. 
The Lancet Global Health, 1(1): e16–25. 

http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/127504


144 

Stevens, G.A., Bennett, J.E., Hennocq, Q., Lu, Y., De-Regil, L.M., Rogers, L., Danaei, G., Li, G., White, R.A., 
Flaxman, S.R., Oehrle, S.P., Finucane, M.M., Guerrero, R., Bhutta, Z.A., Then-Paulino, A., Fawzi, W., 
Black R.E. & Ezzati M. 2015. Trends and mortality effects of vitamin A deficiency in children in 138 low-
income and middle-income countries between 1991 and 2013: A pooled analysis of population-based 
surveys. The Lancet Global Health, 3(9): e528–536.  

Steyn, N.P., Mchiza, Z., Hill, J., Davids, Y.D., Venter, I., Hinrichsen, E., Opperman, M., Rumbelow, J. & 
Jacobs, P. 2014. Nutritional contribution of street foods to the diet of people in developing countries: a 
review. Public Health Nutrition, 17(6): 1363–1374. 

Stiglitz, J. & Charlton, A. 2005. Fair trade for all. Oxford, UK, Oxford University Press. 
Story, M. & French, S. 2004. Food advertising and marketing directed at children and adolescents in the US. 

International Journal of Behavioral Nutrition and Physical Activity. 1(1): 3. 
Stuckler, D. & Nestle, M. 2012. Big Food, Food Systems, and Global Health. PLoS Med, 9(6): e1001242. 

https://doi.org/10.1371/journal.pmed.1001242 
Stuckler, D., McKee, M., Ebrahim, S. & Basu, S. 2012. Manufacturing epidemics: the role of global producers in 

increased consumption of unhealthy commodities including processed foods, alcohol, and tobacco. PLoS 
Medicine, 9(6): 695. 

Sturm, R., An, R., Segal, D. & Patel, D. 2013. A cash-back rebate program for healthy food purchases in South 
Africa: results from scanner data. Am. J. Prev. Med., 44(6): 567–572. 

Sumberg, J. & Sabates-Wheeler, R. 2011. Linking agricultural development to school feeding in sub-Saharan 
Africa: Theoretical perspectives. Food Policy, 36(3): 341–349. 

SUN. 2011. Progress Report from Countries and their partners in the Movement to Scale Up Nutrition (SUN) 
Scaling Up Nutrition. http://ucx3x320eshgjxppibt1rqg0.wpengine.netdna-cdn.com/wp-
content/uploads/2013/10/2011-ENGLISH-SUN-Progress-Report-FINAL-VERSION.pdf 

SUN. 2016. Progress Report from Countries and their partners in the Movement to Scale Up Nutrition (SUN) 
Scaling Up Nutrition. http://docs.scalingupnutrition.org/wp-
content/uploads/2016/11/SUN_Report_20161129_web_All.pdf  

Swan, S., Hadley, S. & Cichon, B. 2010. Crisis behind closed doors: global food crisis and local hunger. Journal 
of Agrarian Change, 10(1): 107–118. 

Swanson, R. 2009. Final Evaluation of Dairy Development FFP DAP for Vulnerable Populations in Zambia. 
USAID, Land O’Lakes, and Zambia Title II Development Assistance Program.  

Swiderska, K., Reid, H., Song, Y., Li, J., Mutta, D., Ongogu, P., Mohamed, P., Oros, R. & Barriga, S. 2011. 
The role of traditional knowledge and crop varieties in adaptation to climate change and food security in SW 
China, Bolivian Andes and coastal Kenya. In Proceedings of UNU-IAS Workshop on Indigenous Peoples, 
Marginalised Populations and Climate Change: Vulnerability, Adaptation and Traditional Knowledge, pp. 19–
21, Mexico City, Mexico. 

Swinburn, B. & Moore, M. 2014. Urgently Needed: voices for integrity in public policy making. Aust. N. Z. J. 
Public Health, 38(6): 505. 

Swinburn, B., Sacks, G., Vandevijvere, S., Kumanyika, S., Lobstein, T., Neal, B., Barquera, S., Friel, S., 
Hawkes, C., Kelly, B., L’Abbé, M., Lee, A., Ma, J., Macmullan, J., Mohan, S., Monteiro, C., Rayner, M., 
Sanders, D., Snowdon, W. & Walker, C. for INFORMAS (International Network for Food and Obesity / 
non-communicable diseases Research., Monitoring and Action support). 2013. INFORMAS: Overview 
and key principles. Obes. Rev., 14(S1): 1–12 

Swinburn, B., Dominick, C. & Vandevijvere, S. 2014. Benchmarking food environments: experts' assessments 
of policy gaps and priorities for the New Zealand Government. University of Auckland. 

Swinburn, B., Kraak, V., Rutter, H., Vandevijvere, S., Lobstein, T., Sacks, G., Gomes, F., Marsh, T. & 
Magnusson, R. 2015. Strengthening of accountability systems to create healthy food environments and 
reduce global obesity. The Lancet, 385(9986): 2534–2545. 

Table for Two. 2017. Impact. http://www.tablefor2.org/impact  
Tacoli, C. 2003. The links between urban and rural development. Environment and Urbanization, 15:3. 
Talukder, A., Haselow, N.J., Osei, A.K., Villate, E., Reario, D., Kroeun, H., SokHoing, L., Uddin, A., Dhunge, 

S. & Quinn, V. 2010. Homestead food production model contributes to improved household food security and 
nutrition status of young children and women in poor populations. Lessons learned from scaling-up programs 
in Asia (Bangladesh, Cambodia, Nepal and Philippines). Field Actions Science Reports. The Journal of Field 
Actions. Special Issue 1. 

Teo, K., Lear, S., Islam, S., Mony, P., Dehghan, M., Li, W., Rosengren, A., Lopez-Jaramillo, P., Diaz, R., 
Oliveira, G. & Miskan, M. 2013. Prevalence of a healthy lifestyle among individuals with cardiovascular 
disease in high-, middle-and low-income countries: the Prospective Urban Rural Epidemiology (PURE) study. 
Jama, 309(15): 1613–1621. 

Termote, C., Bwama Meyi, M., Dhed’a Djailo, B., Huybregts, L., Lachat, C., Kolsteren P. & Van Damme, P. 
2012. A biodiverse rich environment does not contribute to better diets. A case study from DR Congo. Plos 
One, 7(1): e30533. 

Teuber, R., Dolgopolova, I. & Nordström, J. 2016. Some like it organic, some like it purple and some like it 
ancient: Consumer preferences and WTP for value-added attributes in whole grain bread. Food Quality and 
Preference, 52: 244–254. 

Thompson, D.F. 2005. Understanding financial conflicts of interest in Thompson, Restoring responsibility: ethics 
in government, business and healthcare. Cambridge, UK: Cambridge University Press, pp. 290–299. 

https://doi.org/10.1371/journal.pmed.1001242
http://ucx3x320eshgjxppibt1rqg0.wpengine.netdna-cdn.com/wp-content/uploads/2013/10/2011-ENGLISH-SUN-Progress-Report-FINAL-VERSION.pdf
http://ucx3x320eshgjxppibt1rqg0.wpengine.netdna-cdn.com/wp-content/uploads/2013/10/2011-ENGLISH-SUN-Progress-Report-FINAL-VERSION.pdf
http://docs.scalingupnutrition.org/wp-content/uploads/2016/11/SUN_Report_20161129_web_All.pdf
http://docs.scalingupnutrition.org/wp-content/uploads/2016/11/SUN_Report_20161129_web_All.pdf
http://www.tablefor2.org/impact


145 

Thorne-Lyman, A.L., Valpiani, N., Sun, K., Semba, R.D., Klotz, C.L., Kraemer, K., Akhter, N., de Pee, S., 
Moench-Pfanner, R., Sari, M. &, Bloem, M.W. 2010. Household dietary diversity and food expenditures are 
closely linked in rural Bangladesh, increasing the risk of malnutrition due to the financial crisis. The Journal of 
Nutrition. 140(1): 182S–188S. 

Thow, A.M. 2009. Trade liberalisation and the nutrition transition: mapping the pathways for public health 
nutritionists. Public Health Nutrition, 12(11): 2150–2158. 

Thow, A.M. & McGrady, B. 2013. Protecting policy space for public health nutrition in an era of international 
investment agreements. Bulletin of the World Health Organization, 92(2): 139–145. 

Thow, A.M., Jan, S., Leeder, S. & Swinburn, B. 2010a. The effect of fiscal policy on diet, obesity and chronic 
disease: a systematic review. Bulletin of the World Health Organization, 88(8): 609–614. 

Thow, A.M., Swinburn, B., Colagiuri, S., Diligolevu, M., Quested, C., Vivili, P. & Leeder, S. 2010b. Trade and 
food policy: case studies from three Pacific Island countries. Food Policy, 35(6): 556–564. 
doi:10.1016/j.foodpol.2010.06.005 

Thow, A.M., Annan, R., Mensah, L. & Chowdhury, S.N. 2014a. Development, implementation and outcome of 
standards to restrict fatty meat in the food supply and prevent NCDs: learning from an innovative trade/food 
policy in Ghana. BMC Public Health, 14(1): 1. https://doi.org/10.1186/1471-2458-14-249 

Thow, A.M., Downs, S. & Jan, S. 2014b. A systematic review of the effectiveness of food taxes and subsidies to 
improve diets: understanding the recent evidence. Nutrition Reviews, 72(9): 551–565. doi: 
10.1111/nure.12123 

Thow, A.M. & Downs, S. 2014. Fiscal policy options with potential for improving diets for the prevention of non- 
communicable diseases (NCDs). Background paper for technical meeting on fiscal policies for improving 
diets. World Health Organization, Geneva, Switzerland.  

Thow A.M., Fanzo, J. & Negin, J. 2016. A Systematic Review of the Effect of Remittances on Diet and Nutrition. 
Food and Nutrition Bulletin, 37(1): 42–64. 

Thuy, P.V., Berger, J., Davidsson, L., Khan, N.C., Lam, N.T., Cook, J.D., Hurrell, R.F. & Khoi, H.H. 2003. 
Regular consumption of NaFeEDTA-fortified fish sauce improves iron status and reduces the prevalence of 
anemia in anemic Vietnamese women. The American Journal of Clinical Nutrition, 78(2): 284–290. 

Tilman, D. & Clark, M. 2014. Global diets link environmental sustainability and human health, Nature, 515(7528): 
518–522. 

Tilman, D., Cassman, K.G., Matson, P.A., Naylor, R. & Polasky, S. 2002. Agricultural sustainability and 
intensive production practices. Nature, 418(6898): 671. 

Tilman, D., Balzer, C., Hill, J. & Befort, B.L. 2011. Global food demand and the sustainable intensification of 
agriculture. Proceedings of the National Academy of Sciences, 108(50): 20260–20264. 

Timmer, C.P. 2009. Do supermarkets change the food policy agenda? World Development, 37(11): 1812–1819. 
Timmer, C.P., Falcon, W.P. & Pearson S.R. 1983. Food policy analysis. Baltimore, USA, Johns Hopkins 

University Press. 
Tinker, I. 1997. Street foods: Urban food and employment in developing countries. Oxford University Press. New 

York. 
Tomlins, K., Ndunguru, G., Stambul, K., Joshua, N., Ngendello, T., Rwiza, E., Amour, R. Ramadhani, B., 

Kapande, A. & Westby, A. 2007. Sensory evaluation and consumer acceptability of pale‐fleshed and 
orange‐fleshed sweetpotato by school children and mothers with preschool children. Journal of the Science of 
Food and Agriculture, 87(13): 2436–2446. 

Trieu, K., Neal, B., Hawkes, C., Dunford, E., Campbell, N., Rodriguez-Fernandez, R., Legetic, B., McLaren, 
L., Barberio, A. & Webster, J. 2015. Salt reduction initiatives around the world–a systematic review of 
progress towards the global target. Plos One, 10(7): e0130247. 

Turner, P.C., Sylla, A., Gong, Y.Y., Diallo, M.S., Sutcliffe, A.E., Hall, A.J. & Wild, C.P. 2005. Reduction in 
exposure to carcinogenic aflatoxins by postharvest intervention measures in west Africa: a community-based 
intervention study. Lancet, 365(9475): 1950–1956. 

Turner, C., Kadiyala, S., Aggarwal, A., Coates, J., Drewnowski, A., Hawkes, C., Herforth, A., Kalamatianou, 
S. & Walls, H. 2017. Concepts and methods for food environment research in low and middle income 
countries. Agriculture, Nutrition and Health Academy Food Environments Working Group (ANH-FEWG). 
Innovative Methods and Metrics for Agriculture and Nutrition Actions (IMMANA) programme. London.  

Tzioumis, E. & Adair, L.S. 2014. Childhood dual burden of under-and overnutrition in low-and middle-income 
countries: a critical review. Food and nutrition bulletin, 35(2):230-243. 

Uauy, R., Kain, J. & Corvalan, C. 2011. How can the developmental origins of health and disease (DOHaD) 
hypothesis contribute to improving health in developing countries? The American Journal of Clinical Nutrition, 
94(6 Suppl): 1759S–1764S. 

Ugwa, E.A. 2016. Nutritional practices and taboos among pregnant women attending antenatal care at general 
hospital in Kano, Northwest Nigeria. Annals of Medical and Health Sciences Research, 6(2):109–114. 

UN General Assembly. 2012. Promotion and protection of human rights: human rights questions, including 
alternative approaches for improving the effective enjoyment of human rights and fundamental freedoms: 
Report of the 3rd Committee: General Assembly, 67th session. A/67/457/Add.2. 
http://www.refworld.org/docid/50f6a81e2.html  

UN. 2013. International Migration and Development: Contributions and Recommendations of the International 
System. Report by United Nations System Chief Executives Board for Coordination. UNFPA and International 
Organization for Migration.  

http://dx.doi.org/10.1016/j.foodpol.2010.06.005
https://doi.org/10.1186/1471-2458-14-249
http://www.refworld.org/docid/50f6a81e2.html


146 

UN. 2016. United Nations Decade of Action on Nutrition (2016-2025), Resolutions and Decisions adopted by the 
General Assembly during its 70th session A/70/L.42 and Add.1, 70/259. 
http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/70/259  

UNCTAD (United Nations Conference on Trade and Development). 2015. Information Economy Report. 
Switzerland. http://unctad.org/en/PublicationsLibrary/ier2015_en.pdf  

UNDESA (United Nations Department of Economic and Social Affairs). 2009. State of the world's indigenous 
peoples. New York, USA, United Nations Publications. ST/ESA/328. 
http://www.un.org/esa/socdev/unpfii/documents/SOWIP/en/SOWIP_web.pdf  

UNDESA. 2013. World population prospects: the 2012 revision. Population Division of the Department of 
Economic and Social Affairs of the United Nations Secretariat, New York, USA. 

UNDESA. 2014. World urbanization prospects. Highlights. ESA/P/WP.241. Population Division. New York, USA,  
UNDESA. 2016. International Migration Report Highlights. St/ESA/SER.A/375. New York, USA. 
UNDESA. 2017. World population prospects: the 2017 revision. Key findings and advance tables. Working Paper 

No. ESA/P/WP/248. New York, USA. 
UNEP (United Nations Environment Programme). 2010. Assessing the environmental impacts of production 

and consumption: priority products and materials. A Report of the Working Group on the Environmental 
Impacts of Products and Materials to the International Panel for Sustainable Resource Management. E. 
Hertwich, E. van der Voet, S. Suh, A. Tukker, M. Huijbregts, P. Kazmierczyk, M. Lenzen, J. McNeely & Y. 
Moriguchi.  

UNEP. 2013. Annual Report. Job Number: DCP/1792/NA ISBN: 978-92-807-3380-8. Geneva, Switzerland.  
UNEP. 2016. Food Systems and Natural Resources. A Report of the Working Group on Food Systems of the 

International Resource Panel. 
UNHCR (The Office of the United Nations High Commissioner for Refugees). 2017. Global trends: Forced 

displacement in 2016. http://www.unhcr.org/5943e8a34  
UNICEF (United Nations Children’s Fund). 2016a. Levels and trends in child malnutrition: joint child 

malnutrition estimates, Data and Analytics Section of the Division of Data, Research and Policy, UNICEF 
New York; the Department of Nutrition for Health and Development, WHO Geneva; and the Development 
Data Group of the World Bank, Washington, DC. http://www.who.int/nutgrowthdb/estimates/en/ 

UNICEF. 2016b. From the first hour of life: making the case for improved infant and young child feeding 
everywhere. New York, USA. 

UNICEF. 2016c. Uprooted: the growing crisis for refugee migrant children. New York, USA.  
UNICEF. 2016d. Review of current labelling regulations and practices for food and beverage targeting children 

and adolescents in Latin America countries (Mexico, Chile, Costa Rica and Argentina) and recommendations 
for facilitating consumer information. 
https://www.unicef.org/lac/20161122_UNICEF_LACRO_Labeling_Report_LR(2).pdf  

UNICEF/WHO/World Bank. 2017. Levels and trends in child malnutrition. UNICEF/WHO/World Bank Group 
Joint Child Malnutrition Estimates. Key findings of the 2017 edition. Data and Analytics Section of the Division 
of Data, Research and Policy, UNICEF New York; the Department of Nutrition for Health and Development, 
WHO Geneva; and the Development Data Group of the World Bank, Washington, DC. 
http://www.who.int/nutgrowthdb/estimates/en/  

UNICEF/World Bank/WHO. 2017. Joint Child Malnutrition Estimates 2017 – Interactive Dashboard. Data and 
Analytics Section of the Division of Data, Research and Policy, UNICEF New York; the Department of 
Nutrition for Health and Development, WHO Geneva; and the Development Data Group of the World Bank, 
Washington, DC. http://apps.who.int/gho/data/node.wrapper.nutrition-2016?lang=en  

UNSCN (United Nations System Standing Committee on Nutrition). 2004. 5th Report on the World Nutrition 
Situation: Nutrition for Improved Development Outcomes. United Nations Standing Committee on Nutrition, 
Geneva, Switzerland. 

UNSCN. 2016a. Impact Assessment of Policies to support Healthy Food Environments and Healthy Diets. 
Implementing the Framework for Action of the Second International Conference on Nutrition. Rome. 

UNSCN. 2016b. Investments for Healthy Food Systems: A Framework Analysis and Review of Evidence on Food 
System Investments for Improving Nutrition. Implementing the Framework for Action of the Second 
International Conference on Nutrition. Rome. 

UNSCN. 2017. Global Governance for Nutrition and the role of UNSCN. Rome. 
USDA (United States Department of Agriculture). 2013. National School Lunch Program Fact Sheet. Food 

and Nutrition Service of the United States Department of Agriculture.  
Valdebenito, M., Labrin, J.M., Porath, V.L. & Kahlbhenn, S.F. 2017. Informe de resultados: Descripción de las 

percepciones y actitudes de los/as consumidores respecto a las medidas estatales en el marco de la 
implementación del Decreto 13/15. Licitación ID: 757-98-LQ16. http://web.minsal.cl/wp-
content/uploads/2017/01/Informe-Percepci%C3%B3n-Consumidores-ICEI.pdf   

Valente, F. 2016. The Corporate Capture of Food and Nutrition Governance Revisited: A Threat to Human 
Rights and People’s Sovereignty. Colloquium Paper No. 62. International Institute of Social Studies, 
Netherlands. https://www.iss.nl/fileadmin/ASSETS/iss/Research_and_projects/Research_networks/ICAS/62-
ICAS_CP_Valente.pdf  

van Boekel, M., Fogliano, V., Pellegrini, N., Stanton, C., Scholz, G., Lalljie, S., Somoza, V., Knorr, D., Jasti, 
P.R. & Eisenbrand, G. 2010. A review on the beneficial aspects of food processing. Molecular Nutrition & 
Food Research, 54(9): 1215–1247. 

http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/70/259
http://unctad.org/en/PublicationsLibrary/ier2015_en.pdf
http://www.un.org/esa/socdev/unpfii/documents/SOWIP/en/SOWIP_web.pdf
http://www.unhcr.org/5943e8a34
http://www.who.int/nutgrowthdb/estimates/en/
https://www.unicef.org/lac/20161122_UNICEF_LACRO_Labeling_Report_LR(2).pdf
http://www.who.int/nutgrowthdb/estimates/en/
http://apps.who.int/gho/data/node.wrapper.nutrition-2016?lang=en
http://web.minsal.cl/wp-content/uploads/2017/01/Informe-Percepci%C3%B3n-Consumidores-ICEI.pdf
http://web.minsal.cl/wp-content/uploads/2017/01/Informe-Percepci%C3%B3n-Consumidores-ICEI.pdf
https://www.iss.nl/fileadmin/ASSETS/iss/Research_and_projects/Research_networks/ICAS/62-ICAS_CP_Valente.pdf
https://www.iss.nl/fileadmin/ASSETS/iss/Research_and_projects/Research_networks/ICAS/62-ICAS_CP_Valente.pdf


147 

van den Bold, M., Quisumbing, A. & Gillespie, S. 2013. Women’s Empowerment and Nutrition: An Evidence 
Review. IFPRI Discussion Paper 012944. Washington, DC.  

van Poppel, G. 1998. Intake of trans fatty acids in western Europe: the TRANSFAIR study. The Lancet, 
351(9109): 1099. http://dx.doi.org/10.1016/S0140-6736(98)24015-3. 

Venkatesan, M. 2016. The global agriculture and food security program: an evaluation of the public private 
partnership in Malawi. African Journal of Agriculture and Food Security, 4(2): 153–156. 

Verhart, N., Van Den Wijngaart, A., Dhamankar, M. & Danielsen, K. 2012. Bringing agriculture and nutrition 
together using a gender lens. https://www.kit.nl/gender/wp-
content/uploads/publications/56fe2c7688ee2_Verhart%20et%20al%20(2016)%20Food%20nutrition%20and%
20gender%20(KIT%20SNV).pdf   

Victora, C.G., Adair, L., Fall, C., Hallal, P.C., Martorell, R., Richter, L., Sachdev, H.S. for the Maternal and 
Child Undernutrition Study Group. 2008. Maternal and child undernutrition: consequences for adult health 
and human capital. The Lancet, 371(9609): 340–357. 

Victora, C.G., Bahl, R., Barros, A., França, G.V.A., Horton, S., Krasevec, J., Murch, S., Sankar, M.J., 
Walker, N., Rollins, N.C. & for The Lancet Breastfeeding Series Group. 2016. Breastfeeding in the 21st 
century: epidemiology, mechanisms, and lifelong effect. The Lancet, 387(10017): 475–490. 

Vitolo, M.R., Bartolini, G.A., Campagnolo, P.D. & Hoffman, D.J. 2012.Maternal dietary counseling reduces 
consumption of energy-dense foods among infants: a randomized controlled trial. Journal of Nutrition 
Education and Behavior, 44(2): 140–147. 

von Grebmer, K., Saltzman, A., Birol, E, Wiesmann, D., Prasai, N., Yin, S., Yohannes, Y., Menon, P., 
Thompson, J. & Sonntag, A. 2014. 2014 Global Hunger Index: the challenge of hidden hunger. Bonn, 
Washington, DC, and Dublin: Welthungerhilfe, International Food Policy Research Institute, and Concern 
Worldwide. http://dx.doi.org/10.2499/9780896299580. 

von Grebmer, K., Bernstein, J., de Waal, A., Prasai, N., Yin, S. &, Yohannes, Y. 2015 Global Hunger Index: 
armed conflict and the challenge of hunger. Washington, DC, International Food Policy Research Institute. 

Walker, R.E., Keane, C.R. & Burke, J.G. 2010. Disparities and access to healthy food in the United States: A 
review of food deserts literature. Health & Place, 16(5): 876–884. 

Wamani, H., Tylleskär, T., Åstrøm, A.N., Tumwine, J.K. & Peterson, S. 2004. Mothers' education but not 
fathers' education, household assets or land ownership is the best predictor of child health inequalities in rural 
Uganda. International Journal for Equity in Health, 3(1): 9. 

Wang, Y. & Lim, H. 2012. The global childhood obesity epidemic and the association between socio-economic 
status and childhood obesity. International Review of Psychiatry, 24(3):176–188. 

WCRF/AICR (World Cancer Research Fund/American Institute of Cancer Research). 2007. Food, nutrition, 
physical activity, and the prevention of cancer: a global perspective. AICR: Second Expert Report. 
Washington, DC.  

Weaver, C.M., Dwyer, J., Fulgoni, V.L., King, J.C., Leveille, G.A., MacDonald, R.S., Ordovas, J. & 
Schnakenberg, D. 2014. Processed foods: contributions to nutrition. American Journal of Clinical Nutrition, 
99(6): 1525–1542. 

Webb, P. & Block, S. 2011. Support for agriculture during economic transformation: Impacts on poverty and 
undernutrition. PNAS, 109(31): 12309–12314. 

Whitmee, S., Haines, A., Beyrer, C., Boltz, F., Capon, A.G., de Souza Dias, B.F. Ezeh, A., Frumkin, H., 
Gong, P., Head, P., Horton, R., Mace, G.M., Marten, R., Myers, S.S., Nishtar, A., Osofsky, S.A., 
Pattanayak, S.K., Pongsiri, M.J., Romanelli, C., Soucat, A., Vega, J. & Yach, D. 2015. Safeguarding 
human health in the Anthropocene epoch. Report of The Rockefeller Foundation–Lancet Commission on 
planetary health. The Lancet, 386: 1973–2028. http://dx.doi.org/10.1016/S0140-6736(15)60901-1. 

Whitty, C.J., Jones, M., Tollervey, A. & Wheeler, T. 2013. Biotechnology: Africa and Asia need a rational 
debate on GM crops. Nature, 497(7447): 31–33. 

WHO (World Health Organization). 1995. Physical status: the use and interpretation of anthropometry. 
Technical Report Series, 854: 1–452. 

WHO. 2002 Guiding principles for complementary feeding of the breastfed child. Geneva, Switzerland. 
WHO. 2009a. Global health risks: Mortality and burden of disease attributable to selected major risks. ISBN 978 

92 4 156387 1. Geneva, Switzerland.  
WHO. 2009b. Global prevalence of vitamin A deficiency in populations at risk 1995-2005. WHO Global Database 

on Vitamin A Deficiency. Geneva, Switzerland. 
WHO. 2010a. Nutrition Landscape Information System (NLIS) country profile indicators: interpretation guide. 

WHO Press, Geneva, Switzerland. 
http://www.who.int/nutrition/nlis_interpretationguide_isbn9789241599955/en/  

WHO. 2010b. Global status report on noncommunicable diseases 2010. Geneva, Switzerland. 
http://www.who.int/nmh/publications/ncd_report2010/en/  

WHO. 2010c. Indicators for assessing infant and young child feeding practices. Part 2: measurement. Geneva, 
Switzerland. 

WHO. 2010d. Set of Recommendations on the marketing of foods and non-alcoholic beverages to children. 
Geneva, Switzerland. Resolution WHA63.14 adopted on 21 May 2010. 
http://www.who.int/dietphysicalactivity/publications/recsmarketing/en/  

WHO. 2011. Global status report on noncommunicable diseases. Geneva, Switzerland. 
http://www.who.int/nmh/publications/ncd_report_full_en.pdf  

WHO. 2014a. Global status report on noncommunicable diseases 2014. Geneva Switzerland. 

http://dx.doi.org/10.1016/S0140-6736(98)24015-3
https://www.kit.nl/gender/wp-content/uploads/publications/56fe2c7688ee2_Verhart%20et%20al%20(2016)%20Food%20nutrition%20and%20gender%20(KIT%20SNV).pdf
https://www.kit.nl/gender/wp-content/uploads/publications/56fe2c7688ee2_Verhart%20et%20al%20(2016)%20Food%20nutrition%20and%20gender%20(KIT%20SNV).pdf
https://www.kit.nl/gender/wp-content/uploads/publications/56fe2c7688ee2_Verhart%20et%20al%20(2016)%20Food%20nutrition%20and%20gender%20(KIT%20SNV).pdf
http://dx.doi.org/10.2499/9780896299580
http://dx.doi.org/10.1016/S0140-6736(15)60901-1
http://www.who.int/nutrition/nlis_interpretationguide_isbn9789241599955/en/
http://www.who.int/nmh/publications/ncd_report2010/en/
http://www.who.int/dietphysicalactivity/publications/recsmarketing/en/
http://www.who.int/nmh/publications/ncd_report_full_en.pdf


148 

WHO. 2014b. Effect and safety of salt iodization to prevent iodine deficiency disorders: a systematic review with 
meta-analyses, by N. Aburto, M. Abudou, V. Candeias & T. Wu. Geneva, Switzerland. 

WHO. 2015a. Food safety. Fact Sheet No. 399. WHO Media Centre. Geneva, Switzerland. 
http://www.who.int/mediacentre/factsheets/fs399/en/  

WHO. 2015b. Healthy Diet. Fact Sheet No. 394. WHO Media Centre. Geneva, Switzerland. 
http://www.who.int/mediacentre/factsheets/fs394/en/  

WHO. 2015c. Micronutrient deficiencies. http://www.who.int/nutrition/topics/ida/en/  
WHO. 2015d. Foodborne Disease Burden Epidemiology Reference Group, 2007–2015. WHO estimates of the 

global burden of foodborne diseases. Geneva, Switzerland, ISBN 978 92 4 156516 5. 
http://apps.who.int/iris/bitstream/10665/199350/1/9789241565165_eng.pdf  

WHO. 2015e. Guidelines on food fortification with micronutrients. Geneva, Switzerland. 
WHO. 2016a. Obesity and overweight. Fact Sheet No. 311. WHO Media Centre. Geneva, Switzerland. 

http://www.who.int/mediacentre/factsheets/fs311/en/  
WHO. 2016b. Addressing and managing conflicts of interest in the planning and delivery of nutrition programmes 

at country level. Report of a technical consultation convened in Geneva, Switzerland. 8–9 October 2015. 
WHO, Geneva. http://apps.who.int/iris/bitstream/10665/206554/1/9789241510530_eng.pdf  

WHO. 2017a. Malnutrition. Fact Sheet. WHO Media Centre. Geneva, Switzerland. 
http://www.who.int/mediacentre/factsheets/malnutrition/en/  

WHO. 2017b. Double-duty actions. Policy brief. Geneva, Switzerland. 
http://www.who.int/nutrition/publications/double-duty-actions-nutrition-policybrief/en/  

WHO. 2017c. France becomes one of the first countries in Region to recommend colour-coded front-of-pack 
nutrition labelling system. http://www.euro.who.int/en/countries/france/news/news/2017/03/france-becomes-
one-of-the-first-countries-in-region-to-recommend-colour-coded-nutrition-labelling-system  

WHO/NIA (WHO/US National Institute of Aging). 2011. Global health and ageing. National Institute on Aging, 
National Institute of Health, US Department of Health and Human Services, and the World Health 
Organization. NIH Publication no. 11-7737. 
http://www.who.int/entity/ageing/publications/global_health.pdf?ua=1  

WHO/WEF (World Economic Forum). 2011. From burden to "best buys": reducing the economic impact of non-
communicable disease in low-and middle-income countries. Geneva, Switzerland. 

Wiersinga, R.C., Snels, J.C.M.A. & Admiraal, L. 2008. Ethiopian-Netherlands horticulture partnership: 
prospects and challenges for refrigerated container transport of fruits and vegetables from Ethiopia to the 
Middle East. Wageningen UR. 

Wiggins, S. & Keats, S. 2014. Rural wages in Asia. London, Overseas Development Institute.  
Wiggins, S., Keats, S., Han, E., Shimokawa, S., Alberto, J. Hernández, V. & Claro, R.M. 2015. The rising cost 

of a healthy diet: changing relative prices of foods in high-income and emerging economies. London, 
Overseas Development Institute.  

Wilde, P., Morgan, E., Roberts, J., Schpok, A. & Wilson, T. 2012. Relationship between funding sources and 
outcomes of obesity-related research. Physiol. Behav., 107(1): 172–175. 

Wilkins, J. 2005. Eating right here: moving from consumer to food citizen. Agriculture and Human Values, 22: 
269–273. 

Willcox, D.C. Willcox, B., Todoriki. H. & Suzuki, M. 2009. The Okinawan diet: health implications of a low-
calorie, nutrient-dense, antioxidant-rich dietary pattern low in glycemic load. Journal of the American College 
of Nutrition, 28(supppl 4): 500S–516S. 

Withrow, D. & Alter, D.A. 2011. The economic burden of obesity worldwide: a systematic review of the direct 
costs of obesity. Obesity Reviews, 12(2): 131–141. 

World Bank. 2006. Repositioning nutrition as central to development: a strategy for large-scale action. Directions 
In Development Series. 246 p. 
http://documents.worldbank.org/curated/en/185651468175733998/pdf/574890WP0Nutri1iew0for0report03477
5.pdf  

World Bank. 2007. From agriculture to nutrition: Pathways synergies and outcomes. Washington, DC. 
World Bank. 2013. Improving nutrition through multisectoral approaches: agriculture and rural development. 

Brief 75103. Washington, DC. 
World Bank. 2014. Food prices and food riots. Food Price Watch, 5(17): 5–10. 
World Vision. 2017. Famine: the end point of a global protection crisis. World Vision Policy Brief. April 2017. 

http://www.wvi.org/sites/default/files/Famine%20policy%20brief-FINAL_0.pdf  
WRI (World Resources Institute). 2013. Creating a sustainable food future: a menu of solutions to sustainably 

feed more than 9 billion people by 2050. World Resources Report 2013–2014: Interim findings. Washington, 
DC. https://www.wri.org/sites/default/files/wri13_report_4c_wrr_online.pdf  

Wyness, L.A., Butriss, J.L. & Stanner, S.A. 2012. Reducing the population's sodium intake: the UK Food 
Standards Agency's salt reduction programme. Public Health Nutr. 15(2): 254–261. 

Yach, D. 2014. Food industry: friend or foe? Obes. Rev., 15 (1): 2–5. doi: 10.1111/obr.12125. 
Yuasa, K., Sei, M., Takeda, E., Ewis, A.A., Munakata, H., Onishi, C. & Nakahori, Y. 2008. Effects of lifestyle 

habits and eating meals together with the family on the prevalence of obesity among school children in 
Tokushima, Japan: a cross-sectional ques-tionnaire-based survey. The Journal of Medical Investigation, 
55(1–2): 71–77. 

http://www.who.int/mediacentre/factsheets/fs399/en/
http://www.who.int/mediacentre/factsheets/fs394/en/
http://www.who.int/nutrition/topics/ida/en/
http://apps.who.int/iris/bitstream/10665/199350/1/9789241565165_eng.pdf
http://www.who.int/mediacentre/factsheets/fs311/en/
http://apps.who.int/iris/bitstream/10665/206554/1/9789241510530_eng.pdf
http://www.who.int/mediacentre/factsheets/malnutrition/en/
http://www.who.int/nutrition/publications/double-duty-actions-nutrition-policybrief/en/
http://www.euro.who.int/en/countries/france/news/news/2017/03/france-becomes-one-of-the-first-countries-in-region-to-recommend-colour-coded-nutrition-labelling-system
http://www.euro.who.int/en/countries/france/news/news/2017/03/france-becomes-one-of-the-first-countries-in-region-to-recommend-colour-coded-nutrition-labelling-system
http://www.who.int/entity/ageing/publications/global_health.pdf?ua=1
http://documents.worldbank.org/curated/en/185651468175733998/pdf/574890WP0Nutri1iew0for0report034775.pdf
http://documents.worldbank.org/curated/en/185651468175733998/pdf/574890WP0Nutri1iew0for0report034775.pdf
http://www.wvi.org/sites/default/files/Famine%20policy%20brief-FINAL_0.pdf
https://www.wri.org/sites/default/files/wri13_report_4c_wrr_online.pdf


149 

Zepeda, L. & Reznickova, A. 2013. Measuring Effects of Mobile Markets on Healthy Food Choices. Department 
of Consumer Science, University of Wisconsin-Madison Anna Institute of Environmental Studies, University of 
Wisconsin-Madison. 

Zerfu,T.A., Umeta, M. & Baye, K. 2016. Dietary habits, food taboos, and perceptions towards weight gain during 
pregnancy in Arsi, rural central Ethiopia: a qualitative cross-sectional study. Journal of Health, Population and 
Nutrition. 35(1): 22. 

Zezza, A. & Tasciotti, L. 2010. Urban agriculture, poverty, and food security: empirical evidence from a sample 
of developing countries. Food Policy, 35(4): 265–273. 

Zimmermann, M.B., Zeder, C., Muthayya, S., Winichagoon, P., Chaouki, N., Aeberli, I. & Hurrell, R.F. 2008. 
Adiposity in women and children from transition countries predicts decreased iron absorption, iron deficiency 
and a reduced response to iron fortification. Int J Obes (London). 2008;32:1098–104. 

Zoghbi, W.A., Duncan, T., Antman, E. et al. 2014. Sustainable Development Goals and the future of 
cardiovascular health: a statement from the global cardiovascular disease Taskforce. J. Am. Heart Assoc., 3: 
e000504. 

 
 
  



150 

APPENDIX 

The HLPE project cycle 
The High Level Panel of Experts for Food Security and Nutrition (HLPE) was created in October 2009 
as the science–policy interface of the UN Committee on World Food Security (CFS).  
The CFS is the foremost inclusive and evidence-based international and intergovernmental platform 
for food security and nutrition (FSN), for a broad range of committed stakeholders to work together in 
a coordinated manner and in support of country-led processes towards the elimination of hunger and 
ensuring FSN for all human beings.59  
The HLPE receives its working mandate from CFS. This ensures the legitimacy and relevance of the 
studies undertaken, and their insertion in a concrete political agenda at international level. The report 
elaboration process ensures the scientific inclusiveness and the independence of the HLPE. 
The HLPE produces scientific, policy-oriented reports, including analysis and recommendations, 
serving as a comprehensive and evidence-based starting point for policy debates at CFS. The HLPE 
aims at providing a better understanding of the diversity of issues and rationales when dealing with 
food and nutrition insecurity. It thrives to clarify contradictory information and knowledge, elicit the 
backgrounds and rationales of controversies, and identify emerging issues.  
The HLPE is not mandated to conduct new research. The HLPE draws its studies based on existing 
research and knowledge produced by various expertise-providing institutions (universities, research 
institutes, international organizations, etc.), adding value by global, multi-sectoral and multi-
disciplinary analysis.  
HLPE studies combine scientific knowledge with experiences from the ground, in the same rigorous 
process. The HLPE translates the richness and variety of forms of expert knowledge from many 
actors (knowledge of local implementation, knowledge based on global research and knowledge of 
“best practice”) that draw on both local and global sources into policy-related forms of knowledge. 
To ensure the scientific legitimacy and credibility of the process, as well as its transparency and 
openness to all forms of knowledge, the HLPE operates with very specific rules, agreed by the CFS.  
The HLPE has a two-tier structure: 

1. A Steering Committee composed of 15 internationally recognized experts in a variety of FSN 
related fields, appointed by the Bureau of CFS. HLPE Steering Committee members 
participate in their individual capacities, and not as representatives of their respective 
governments, institutions or organizations. 

2. Project Teams acting on a project specific basis, selected and managed by the Steering 
Committee to analyse/report on specific issues. 

The project cycle to elaborate the reports (Figure 17) includes clearly defined stages, starting from the 
political question and request formulated by the CFS. The HLPE institutes a scientific dialogue, building 
upon the diversity of disciplines, backgrounds, knowledge systems, the diversity of its Steering 
Committee and Project Teams, and open e-consultations. The topic-bound and time-bound Project 
Teams work under the Steering Committee’s scientific and methodological guidance and oversight.  
The HLPE runs two open consultations per report: first, on the scope of the study; second, on a V0 
“work-in-progress” draft. This opens the process towards all experts interested as well as to all 
concerned stakeholders, who are also knowledge-holders. Consultations enable the HLPE to better 
understand the issues and concerns, and to enrich the knowledge base, including social knowledge, 
thriving for the integration of diverse scientific perspectives and points of view.  
It includes an external scientific peer-review on a pre-final draft. The report is finalized and approved 
by the Steering Committee during a face-to-face meeting.  

HLPE reports are published in the six official languages of the UN (Arabic, Chinese, English, French, 
Russian and Spanish), and serve to inform discussions and debates in CFS. 
All information regarding the HLPE, its process and all former reports are available on the HLPE 
Website: www.fao.org/cfs/cfs-hlpe  
                                                      
59  CFS Reform Document, available at www.fao.org/cfs  

http://www.fao.org/cfs/cfs-hlpe
http://www.fao.org/cfs
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Figure 17  HLPE project cycle 
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Worldwide, one person in three is malnourished today and 
one in two could be malnourished by 2030 if nothing is done. 
While hunger remains a critical concern, overweight and 
obesity are rapidly increasing all over the world, including in 
low-income countries. Therefore, malnutrition in all its forms 
– undernutrition, micronutrient �������overweight 
and obesity – now affects all countries. Economic growth 
alone will not be enough to end hunger and malnutrition. 
Nutrition has to be set as an explicit objective in coherent 
and cross-sectoral strategies, policies and programmes. 
In this context, this report analyses how food systems 
�����people’s food choices and nutritional status. It calls 
for radical transformations and presents effective policies 
and programmes that have the potential to shape more 
sustainable food systems, contributing to the progressive 
realization of the right to adequate food.
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