
KEY MESSAGES
 ■ Ensuring that everyone has access to — and consumes — 

sustainable healthy diets is one of the most significant 

challenges for today’s food systems. 

 ■ Climate change and environmental and natural resource 

constraints are putting enormous stress on food 

systems. In turn, the way we produce, process, and move 

food, and the global changes in diets toward greater 

(often excessive) consumption of animal-source foods 

and ultra-processed foods (UPFs) are contributing to 

climate change.  

 ■ The effects of climate change on food systems, diets, 

nutrition, and health disproportionately impact 

marginalized populations in low- and middle-income 

countries (LMICs).   

 ■ Shifting to sustainable healthy diets that protect 

both human and planetary health will present several 

challenges: 

• Adoption of sustainable healthy diets will require 

major changes in consumption patterns globally, with 

changes varying by region and country.

• Adaptation of a reference diet, if developed, will need 

to accommodate different countries, contexts, and 

population groups.

• Affordability of these diets will need to be ensured; 

current examples of potentially sustainable healthy 

diets are unaffordable for a large proportion of the 

population in LMICs, as are many nutritious foods.

 ■ Achieving these goals will require the development and 

implementation of policy packages in LMICs that include 

multipronged, coherent, and mutually reinforcing 

actions. Priority policy packages should include 

consumer education approaches along with fiscal 

measures and food environment policies. Examples of 

priority actions could include:
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One of the most significant challenges for food sys-

tems today is ensuring that every individual has access 

to — and consumes — sustainable healthy diets. These 

are defined as nutritious, healthy (meaning they 

help prevent disease), safe, affordable, and cultur-

ally acceptable diets that support optimal nutrition 

and health and cause low environmental pressure 

and impact.1 The food systems tasked with producing 

these healthy diets are under significant stress due to 

environmental and natural resource constraints, as well 

as climate change.2 Moreover, the types and amounts 

of foods we consume — and the way we produce, pro-

cess, and move these foods — compromise the stability 

and resilience of natural resources and biodiverse eco-

systems and contribute to climate change.3 

Both now and in the future, climate change is 

expected to adversely affect diets, nutrition, and 

health through impacts on the quantity, quality (nutri-

ent content), diversity, safety, and affordability of 

produced food.4 Production constraints, in turn, will 

continue to cause the loss of livelihoods, income, and 

food security for food producers, processors, and their 

families and will jeopardize their diets, nutrition, and 

• Education approaches to inform, 

educate, nudge, and influence dietary 

choices (public awareness campaigns, 

nutrition counseling, mass media, 

social media, and so on); promotion 

of breastfeeding; and development 

and updating of food-based dietary 

guidelines. 

• Fiscal measures to discourage 

consumption of unhealthy UPFs, 

and/or incentives to retailers to 

subsidize and boost consumption of 

nutritious foods.

• Food environment policies, including 

food labeling and certification, and 

regulation of marketing and promotion 

of unhealthy foods to children to 

enhance demand for healthy diets.
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health.5 Combined with the impacts of climate change 

on disease patterns, these effects will continue to dis-

proportionately impact marginalized populations in 

low- and middle-income countries (LMICs), including 

those with the least access to resources and tools for 

adaptation.6 Shifts toward healthy diets must therefore 

focus on the dual goals of protecting and improv-

ing the nutrition and health of populations while also 

meeting environmental goals in an equitable way.7 

This chapter reviews current challenges in ensuring 

sustainable healthy diets for all and identifies prior-

ity policy measures to achieve this goal, given current 

trends in food demand and supply, the rapidly mod-

ernizing and resource-intensive state of food systems, 

and the climate change crisis. 

SHIFTING DIETARY PATTERNS, CLIMATE 
CHANGE, AND ENVIRONMENT

CHANGES IN FOOD SUPPLY AND DEMAND
Over the past few decades, diets in LMICs have 

changed as a result of rapid urbanization, rising 

incomes, the increased participation of women in 

the labor force and the related need for convenience 

foods, and the modernization of food retail, including 

the aggressive marketing of ultra-processed foods,8 

snacks, and beverages (referred to collectively as 

“UPFs” in this chapter).9 Some of these changes have 

been positive, such as the increase in food supply 

quantity and diversity and the rises in consumption of 

fruits and vegetables (F&V) and animal-source foods 

(ASF) (the latter of which is positive for populations in 

LMICs as they increase their consumption from very 

low levels to moderate amounts).10 Other changes, 

however, are of great concern for health, nutrition, and 

the environment, such as the shift from whole grains 

to refined cereals, overconsumption of red meat as 

incomes rise, and increased consumption of UPFs that 

lead to excess intake of calories, saturated fats, salt, 

and added sugars.11

Between 1990 and 2015, the global production of 

ASF rose by more than 60 percent and global demand 

increased by more than 40 kg per person per year.12 

ASF demand rose in all regions (with the exception of 

red meat consumption, which declined by 10 kg per 

person per year in industrialized countries); but the 

types of ASF and amounts consumed varied widely 

(Table 1).13 These national consumption figures, how-

ever, obscure large inequalities in access within 

countries, especially in LMICs: although consump-

tion increased among wealthier populations, regular 

access to ASF remained out of reach for marginal-

ized groups, even the relatively small amounts of ASF 

needed to meet their nutrient requirements.14 

For F&V, the global supply does not align with cur-

rent or future needs, which are based on the WHO 

TABle 1 Change in demand for animal-source foods, 1990–2020 (kg/person/year) 

Region Fish, Seafood Milk Eggs Poultry Red Meat

Eastern Asia 21.0 21.3 12.4 11.4 28.4

Southern Asia 3.1 50.1 2.2 2.8 -1.5

Southeast Asia and Pacific 18.1 10.0 3.9 10.5 7.7

West Asia and North Africa 3.3 29.7 1.1 9.5 5.5

Sub-Saharan Africa -0.2 4.9 0.0 3.1 -0.4

Latin America 1.0 26.7 5.8 26.0 9.5

Industrialized Countries 0.8 17.7 0.6 15.4 -10.1

World 6.1 19.7 3.6 8.5 2.9

Change in kg/capita/yr (1990 – 2020)

Source: M.T. Herrero, D. Mason-D’Croz, P.K. Thornton, et al., Livestock and Sustainable Food Systems — Status, Trends, and Priority Actions, UN Food Systems 
Summit 2021 (Geneva: United Nations, 2021). Reproduced with permission of the publisher.

Note: All regional definitions use UN definitions.
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Sweet biscuits, snack bars, 
& fruit snacks
Soup
Savory snacks

Sauces, dressings, & condiments
Ready meals
Processed meat & seafood
Meat substitutes

Instant noodles
Ice cream & frozen desserts
Frozen processed potatoes
Dairy products & alternatives

Confectionary & sweet 
spreads
Breakfast cereals
Baked goods

125-

100-

75-

50-

25-

0-

150-

125-

100-

75-

50-

25-

0-

2006

20
06

20
12

20
19

20
24

128 128
134

140

109
112 113 115

55

61 64
68

24
30

35

103 106
109

113

22
28

32
37

5 7 10 12

39

26
31 33

36

17
24

31
37

8 10 12
15

4 6 9 11

20
06

20
12

20
19

20
24

20
06

20
12

20
19

20
24

20
06

20
12

20
19

20
24

20
06

20
12

20
19

20
24

20
06

20
12

20
19

20
24

20
06

20
12

20
19

20
24

20
06

20
12

20
19

20
24

2012 2019 2024 2006 2012 2019 2024 2006 2012 2019 2024

Sa
le

s 
(k

g
) p

er
 c

ap
ita

Sa
le

s 
(k

g
) p

er
 c

ap
ita

High income Upper-middle income Lower-middle income

Australasia and 
North America

Western 
Europe

Central and 
Eastern Europe

Central and 
East Asia

Latin America and 
the Caribbean

North Africa and 
the Middle East Africa South and 

Southeast Asia

Figure 1 Sales of ultra-processed food (kg/capita), 2006–2024

Source: P.I. Baker, P. Machado, T. Santos, et al., “Ultra-Processed Foods and the Nutrition Transition: Global, Regional and National Trends, Food 

Systems Transformations and Political Economy Drivers,” Obesity Reviews 21, 12 (2020): e13126. Reproduced with permission of the publisher.

b. By socioeconomic group

a. By region
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minimum recommended consumption target of 400 

grams per day.15 Consumption of F&V has risen glob-

ally over the past 40 years, but this increase primarily 

occurred in high-income countries (HICs). In some 

countries, particularly in sub-Saharan Africa, F&V con-

sumption levels remain at the same low or declining 

levels as 40 years ago.16 

Euromonitor data on per capita sales of UPFs 

show steady increases in all regions of the world since 

2005 (Figure 1a). Sales have more than doubled in 

LMICs, while still remaining at much lower levels than 

in higher-income regions (Figure 1b). In LMICs, mar-

kets for these foods are growing rapidly because of 

their long shelf life and hyper-palatability and the large 

investments in commercial marketing.17

CHANGING DIETS AND ENVIRONMENTAL IMPACT
The way that foods are produced, including the 

agroecological and farming system characteristics, 

contribute to their environmental impacts.18 Figure 2, 

which presents data on the environmental pressures of 

different food groups for six environmental outcomes, 

Figure 2 Environmental pressures from food groups: 2010 and a “business as usual” 2050 projection

Source: M. Springmann, M. Clark, D. Mason-D’Croz, et al., “Options for Keeping the Food System within Environmental Limits,” Nature 562 (2018): 

519–525.

Note: “Bluewater use” includes fresh water in streams, rivers, lakes, and aquifers.
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shows that each food group contributes to differ-

ent environmental stresses. The figure demonstrates 

that ASF production emits a significant amount of 

greenhouse gas (GHG) emissions compared to other 

food groups.19 However, GHG emissions vary widely 

among ASF types, with meat, fish, and eggs contribut-

ing more than milk and cheese, and beef accounting 

for more than four times the amount of emissions 

from pork, chicken, or fish.20 Overall, plant-based 

foods cause fewer adverse environmental impacts, 

but staple food production has significant impacts on 

environmental outcomes, largely because of the sheer 

volume produced and the land needed to feed both 

humans and animals. It should be further noted that 

the environmental footprint of different foods, espe-

cially perishables such as ASF and plant foods, also 

depends on farm management practices and off-farm 

processes, including manufacturing, transport, pro-

cessing, and waste disposal.21

The environmental impact of UPFs remains 

understudied,22 but a recent review shows that 

they are responsible for a significant amount of 

food-production-related energy use, GHG emis-

sions, land and water use, biodiversity loss, fertilizer 

use, and food loss and waste.23 These impacts are 

compounded by the extensive use of plastic in UPF 

packaging and the production systems used for cer-

tain ingredients in these foods, such as sugar or oil 

palm that are grown in monoculture or plantation-type 

systems.24 An analysis of food purchases in Brazil 

shows that overall diet-related GHG emissions and 

land and water use increased by approximately 

20 percent over the past 30 years. The increase in 

environmental pressure was much larger for UPF pur-

chases than for less processed foods, which showed 

some reduction in environmental impact over time.25  

THE CHALLENGES OF SHIFTING TO 
SUSTAINABLE HEALTHY DIETS 

deSigning a SuSTainaBle healThy dieT and impli-
caTionS for gloBal dieTary ShifTS. In addition to 

proposing global targets for diets and the environ-

ment, the EAT-Lancet Commission recommended a 

“Healthy Reference Diet” that includes an abundance 

of F&V, diverse plant sources of protein and other 

essential nutrients, low consumption of most ASF, and 

limited amounts of refined cereals and UPFs.26 This 

theoretical diet, if produced sustainably, is an exam-

ple of a potential sustainable healthy diet that could 

protect both human and planetary health. Using this 

diet as a benchmark, the Commission shows that major 

changes in consumption patterns would be required 

to shift to sustainable healthy diets on a global level 

and that the specific nature of the changes would vary 

by region. The proposed global dietary shifts would 

help prevent approximately 11 million premature adult 

deaths per year and, if combined with sustainable 

production practices and reductions in food loss and 

waste, would allow food production to remain within 

safe planetary boundaries. 

adapTing The SuSTainaBle healThy reference dieT 
To differenT conTexTS and populaTion groupS. 
Recommended intakes for the EAT-Lancet diet align 

with energy and nutrient requirements for an average 

adult man. Such a diet would be inadequate for pop-

ulation groups with increased nutrient requirements, 

including pregnant and lactating women, infants, 

young children, and adolescents as well as for popu-

lations in many LMICs who lack access to large-scale 

food fortification or targeted supplementation.27 

Without these complementary measures, plant-based 

diets would likely be too low in micronutrients that 

are either absent (such as B12), low, or less bioavail-

able (such as calcium, iron, and zinc) in plant foods. For 

groups with increased needs, these diets would have 

to be complemented with additional ASF or supple-

mented with lacking nutrients.28

making SuSTainaBle healThy dieTS affordaBle for 
all. The unaffordability of sustainable healthy diets, 

especially for marginal and nutritionally vulnerable 

populations, represents another major constraint. A 

global analysis of the cost of the EAT-Lancet reference 

diet, for example, shows that the cost exceeded the 

total per capita household income for 1.6 billion peo-

ple, mostly in sub-Saharan Africa and South Asia. On 

average, the cost of the diet represented 89 percent of 

mean income in low-income countries (LICs), as com-

pared to 27.5 percent in HICs.29 Additional insights 

come from an analysis of the relative caloric price 

(RCP) of 21 food groups across 176 countries (com-

pared to starchy staples).30 The findings show that 
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F&Vs and ASF have the highest RCPs and the largest 

variations across countries and regions, with higher 

RCPs in LMICs than HICs. Results for milk and eggs 

were particularly striking, with RCPs of 2.0 and 2.6 

respectively in HICs and approximately 11 in LICs. 

F&V and ASF tend to be costlier (per kcal) than staple 

cereals or legumes, largely because of their perish-

ability, seasonality (for most F&V), and food supply 

constraints.31 Moreover, food prices will likely continue 

increasing as a result of climate change, especially 

the price of staple grains. Given that these foods are 

the primary components of diets for humans and ani-

mals, rising prices will have secondary effects on the 

price of ASF.32 By contrast, fats and oils, sugar, and 

UPFs are universally low-cost options because of their 

lower production costs and losses, ease of storage and 

transport, and long shelf life.33 

POLICY OPTIONS TO SHIFT CONSUMPTION 
TOWARD SUSTAINABLE HEALTHY DIETS 

Policies to shift consumption toward sustainable 

healthy diets must focus on 1) increasing the avail-

ability, access, and affordability of nutritious foods; 

2) discouraging excessive consumption of ASF (espe-

cially red and processed meat) and UPFs; and 3) 

encouraging demand for nutritious foods and sustain-

able healthy diets. We identified five broad categories 

of demand-side and food environment policy actions 

that could be included in a comprehensive and coordi-

nated policy package to promote sustainable healthy 

diets,34 along with supply-side policies to stimulate 

efficiency, sustainability, and equity in the production 

of nutritious, safe, and affordable foods. These include 

social protection policies to support marginalized 

populations (see Chapter 6) and policies intended to 

reduce food waste (see Chapter 11). This chapter con-

centrates on consumer-focused policies to stimulate 

demand for sustainable healthy diets, fiscal policies 

to address affordability constraints, and food envi-

ronment policies to support consumers in making 

healthier and more sustainable food choices.

INFORM, EDUCATE, AND GUIDE CONSUMERS 
TO DEMAND SUSTAINABLE HEALTHY DIETS 
Consumer information, education, awareness creation, 

and guidance should be included in all comprehensive 

strategies that aim to shift consumer demand toward 

healthier and more sustainable dietary choices. These 

approaches are particularly important for nutritious 

foods that have relatively low income or price elas-

ticities,35 including F&V, legumes, nuts, and whole 

grains.36 Approaches used to inform, educate, nudge, 

and influence dietary choices include public aware-

ness campaigns, behavior change communication, 

mass media, “edutainment,”37 social media, mobile 

nutrition and health services, cooking demonstrations 

and classes, and school-based nutrition education. 

Evidence from LMICs and rigorous evaluations of 

these approaches is limited, however.38 An exception 

is breastfeeding promotion, an intervention known 

to improve breastfeeding practices in LMICs.39 This 

“win-win,” double-duty action addresses multiple 

forms of malnutrition and conveys numerous benefits 

for mother and child,40 while also being more environ-

mentally friendly than breastmilk substitutes.41 Some 

evidence shows that nutrition education approaches 

may be more effective when combined with other 

complementary strategies, including policies to relieve 

income and affordability constraints (such as social 

protection programs) and food environment policies 

to stimulate demand for sustainable healthy diets.42 

National food-based dietary guidelines (FBDGs) 

are a key policy instrument used by countries to 

translate global evidence on healthy (and sustain-

able) diets into practical, culturally appropriate, and 

context/population-specific recommendations.43 A 

recent review of the 90 FBDGs available worldwide 

(with only 7 from African countries) showed that while 

most emphasized the consumption of nutritious food 

groups and the need to limit salt, sugar, and fat intake, 

very few included considerations for environmental 

sustainability. More work is needed to support LMICs 

in developing context/population-specific FBDGs that 

are quantified (for example, including upper limits for 

the consumption of unhealthy foods/ingredients) and 

optimize achievement of sustainable healthy diets. 

These guidelines must consider the country’s state of 

food fortification and the unique needs of different 

population subgroups (depending on age, gender, 

physiological status, and activity levels).44 School-age 

children and adolescents should be prioritized, given 

the importance of establishing habits and preferences 

for healthy eating and lifestyles early in life. 
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STIMULATE DEMAND FOR NUTRITIOUS 
FOODS OR DISCOURAGE CONSUMPTION OF 
UPFs OR HIGH-GHG-EMISSION FOODS 
Fiscal policies targeted to the retail sector can 

increase affordability and stimulate demand for nutri-

tious foods. These policies include subsidies and the 

removal of taxes, which facilitate consistent access to 

affordable nutritious foods by encouraging the retail 

sector to supply, promote, and reduce the price of 

these foods in food environments. Experience sug-

gests that fiscal measures can effectively change 

behavior related to both the purchase and consump-

tion of targeted nutritious foods, although much of the 

evidence comes from simulation studies and upper 

middle- and high-income countries.45 In Chile, a mod-

eling study concluded that combined fiscal policies, 

which included taxing less nutritious foods and remov-

ing taxes on F&V, would have the most impact on 

promoting healthier diets.46

Fiscal policies have been extensively used to 

reduce the consumption of unhealthy foods, especially 

UPFs,47 with up to 40 countries having implemented 

a tax on sugar-sweetened beverages by the end of 

2020.48 Overall, the evidence on unhealthy food and 

drink taxes has shown decreases in purchases of these 

foods.49 There is less experience with implement-

ing taxes on high-GHG-emission foods, but modeling 

evidence suggests that both health and the environ-

ment could significantly benefit if the price of red and 

processed meat included the health-related costs to 

society of consuming these foods.50 Findings from a 

simulation exercise that added a tax to high-emission 

food commodities (such as red and processed meat) 

in HICs and applied those tax revenues to health pro-

motion showed that doing so could avert the negative 

health and climate impacts disproportionately affect-

ing marginalized populations.51 A modeling study 

of the European Union diet also demonstrated that 

food group–specific taxes can be effective in reaching 

nutrition and environmental goals, but high (possibly 

unrealistic) tax increases would be needed to mean-

ingfully shift consumption toward less ASF and UPFs 

and more F&V.52

MAKE FOOD ENVIRONMENTS MORE SUPPORTIVE 
OF HEALTHY AND SUSTAINABLE FOOD CHOICES 
Food labeling and certification can also support con-

sumers in making healthy, sustainable food choices. 

In contrast to most HICs, the labeling of packaged 

foods is not mandatory in LMICs, except for some Latin 

American countries.53 As a prime example of such 

a policy, Chile established a black front-of-package 

warning to identify foods high in energy and added 

salt, sugar, or saturated fats.54 This policy was part of a 

comprehensive set of regulations that included school 

bans and marketing controls, including prohibition 

of cartoons or similar kid-friendly logos on breakfast 

cereals, over several years. These regulations helped 

to significantly reduce the exposure of children and 

adolescents to such advertisements (44 percent and 

58 percent, respectively),55 and several Latin American 

countries followed Chile’s example, possibly lead-

ing to a broader positive impact on the whole region. 

In some meta-analyses and systematic reviews, food 

labeling was shown to reduce energy and total fat 

intake and increase vegetable consumption among 

consumers in HICs.56 Labeling was shown to con-

vey other benefits as well, such as a positive industry 

response to product reformulation that resulted in 

reductions in sodium (8.9 percent) and trans fatty 

acid (64.3 percent) content.57 While labeling poli-

cies appear promising, designing and implementing 

them in LMICs will require robust commitments, time, 

efforts, and funding, as well as major adaptations to 

ensure that labels are tailored to literacy levels and cul-

tural factors in these countries. 

Nascent efforts to establish and legislate certifica-

tions and carbon footprint labels focus on consumers 

in HICs, with the goal of increasing literacy and aware-

ness of the environmental sustainability of different 

food commodities. Reviews suggest that more edu-

cated, wealthier consumers are more likely to have a 

positive attitude toward carbon footprint labels and 

be willing to pay more for foods identified as being 

sustainably produced.58 Recommendations include 

designing friendlier label systems for carbon footprints 

and avoiding over-labeling (for example, on different 

food characteristics or targets). 

Governments can regulate the marketing of UPFs 

to children by banning or limiting advertising of these 

foods on media platforms or by limiting sales in and 
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around schools.59 Evidence suggests that manda-

tory bans are more effective than self-regulation at 

reducing children’s exposure to the advertisement of 

foods high in fat, salt, and sugar.60 As with food label-

ing, marketing restrictions may spur efforts by private 

companies to reformulate UPFs and reduce unhealthy, 

unsustainable ingredients and foods.61 Currently, how-

ever, only 16 countries have regulations in place to 

ban the marketing of UPFs to children through media 

or schools.

SETTING PRIORITIES 

Evidence is accumulating on the range of policy 

options to stimulate demand for sustainable healthy 

diets. To achieve both the sustainability and health 

outcomes of the world’s diets, there is an urgent need 

to develop and implement policy packages in LMICs 

that include multipronged, coherent, and mutually 

reinforcing actions. But there is also a need to prior-

itize. Priority policy packages to generate demand 

for sustainable healthy diets should include, at a min-

imum, consumer education approaches along with 

fiscal measures and food environment policies that 

support positive changes.  

Education measures should start with aggres-

sive breastfeeding promotion as a “win-win” solution 

for both maternal and child health and for the envi-

ronment. FBDGs in LMICs should be prioritized and 

updated regularly to incorporate environmental sus-

tainability considerations and to align with the 21st 

century challenges of rapidly changing diets and nutri-

tion and disease risk profiles.

Fiscal measures should be adapted and rigorously 

tested in a greater number of LMICs to document their 

impacts on discouraging consumption of unhealthy 

UPFs or on boosting consumption of nutritious foods 

by incentivizing retailers to subsidize these foods. For 

the latter, fiscal measures should be paired with behav-

ior change communication, especially for foods with 

low income or price elasticity (such as F&V, legumes, 

and nuts).

Similarly, there is a need to continue testing and 

adapting innovations in food environment policies 

(such as labeling, promotion, and marketing) in LMIC 

contexts and to document their usefulness in helping 

consumers make healthy, sustainable dietary choices 

and maintain them over their lifetime.

Renewed efforts are needed to reverse the rapid 

deterioration of diets in LMICs and the related risks 

for nutrition, health, and the environment. More atten-

tion and effort are required to implement innovative 

and evidence-based demand-side policies, but these 

also must be accompanied by supply-side policies to 

reduce the loss and waste of nutritious and perishable 

foods across supply chains and to ensure sustainable 

agricultural production.
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Shifts toward healthy diets 

must focus on the dual goals 

of protecting and improving 

the nutrition and health 

of populations while also 

meeting environmental goals 

in an equitable way.




