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In 2015, the countries of the United Nations 
committed to the 2030 Agenda for Sustainable 
Development. This agenda recognized the 
importance of looking beyond hunger towards 
the goals of ensuring access to safe, nutritious 
and sufficient food for all people all year round, 
and of eradicating all forms of malnutrition 
(SDG 2 Targets 2.1 and 2.2). Five years into the 
2030 Agenda, it is now time to assess progress 
and to question whether continuing efforts 
implemented thus far will allow countries 
to reach these objectives. For this reason, 
this year�s report complements the usual 
assessment of the state of food security and 
nutrition in the world with projections of what 
the world may look like in 2030 if trends of 
the last decade continue. Importantly, as the 
COVID-19 pandemic continues to evolve, this 
report attempts to foresee some of the impacts 
of this global pandemic on food security and 
nutrition. However, given that the devastation 
that COVID-19 will cause is still largely 
unknown, it is important to recognize that any 
assessment at this stage is subject to a high 
degree of uncertainty and should be interpreted 
with�caution.

Food security and nutrition are closely 
interlinked. Food insecurity can lead to different 
manifestations of malnutrition. One vital 
element that explains this connection is the 
food that people eat; specif ically, the quality 
of their diet. Food insecurity can affect diet 
quality in different ways, potentially leading to 
undernutrition as well as overweight and obesity. 
Ensuring access to a healthy diet is a prerequisite 
for achieving the SDG target of eradicating all 
forms of malnutrition. For this reason, this report 
examines several issues related to the quality of 
diets, including the challenges of assessment and 
monitoring of food consumption and diet quality 
at global level. 

Section 1.1 presents the latest available 
evidence on progress towards achieving the 
hunger and food insecurity targets (SDG 2.1). 
This assessment is complemented with a f irst 
assessment of the potential for achieving these 
targets by 2030 at the global and regional levels 
based on the assumption that the trends observed 
in the last decade will continue.

Section 1.2 presents the latest f igures on progress 
towards achieving global targets for seven 
nutrition indicators (including three SDG�2.2 
indicators), with a spotlight on childhood 
stunting. The section also provides a glimpse of 
what the nutrition situation would be like in 2030 
if current trends continue. 

The analyses presented in Sections 1.1 and 
1.2 use input data compiled up to March 2020, 
but with a reference period that ends in 2019. 
As such, they should be understood to represent 
the food security and nutrition situation before 
the outbreak of COVID-19. At this stage, it 
is not possible to undertake a complete and 
well-informed quantif ication of the impact of the 
COVID-19 pandemic. Nonetheless, this report 
provides an assessment of how the pandemic 
might affect food security and nutrition, within 
the limitations imposed by the information that 
is currently available.

Section 1.3 describes the challenges of defining 
and monitoring diet quality. It also presents 
evidence on what people are eating around the 
world including global trends in food availability 
and assessments of diet quality at the global 
and national levels. It ends by examining the 
important link between people�s food insecurity 
(access) and diet quality. This segues into Part 
2 of this report, which scrutinizes in depth the 
cost and affordability of healthy diets. Section 1.4 
summarizes and concludes Part 1.
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The assessment benefits from important updates 
for several populous countries. In particular, 
newly accessible data for China made it possible 
to update estimates of�inequalities in dietary 
energy consumption�in the country. This has in 
turn allowed us to revise the entire prevalence of 
undernourishment (PoU) series for the country 
back to 2000, and by extension to estimate hunger 
in the world with greater accuracy (see Box 1).

The report presents an assessment through 2019 
based on the data that was available in March 
2020, just before the COVID-19 pandemic began 
to take hold. The challenge of eradicating hunger 
and ensuring access to safe and nutritious 
food for all now appears to be more daunting. 
The figures and projections reported in this 
section and in Section 1.2 provide a picture 
of how food insecurity and malnutrition in 
the world would have evolved had COVID-19 
not appeared. In this sense, it is an important 
assessment to be used as a baseline against 
which to evaluate the impact of the pandemic on 
food security and nutrition.

SDG Indicator 2.1.1 
Prevalence of undernourishment (PoU)
The three most recent editions of this 
report already presented evidence that the 
decades-long decline in hunger in the world, 
as measured using the PoU, had unfortunately 
ended. Additional evidence and several 
important data updates, including a revision 
of the entire PoU series for China (see Boxes 1 
and�2), show that almost 690 million people in 
the world (8.9�percent of the world population) 
are estimated to have been undernourished 
in 2019 (Figure 1, Tables 1 and 2). Revision in light 
of the new data, which results in a parallel 
downward shift of the entire global PoU series, 
confirms the conclusion of past editions of 
this report: the number of people affected 
by hunger in the world continues to increase 
slowly. This trend started in 2014 and extends 
to 2019. There are nearly 60 million more 
undernourished people now than in 2014, 
when the prevalence was 8.6�percent � up�by 
10 million people between 2018 and 2019. 

FIGURE 1
THE NUMBER OF UNDERNOURISHED PEOPLE IN THE WORLD CONTINUED TO INCREASE IN 2019. 
IF RECENT TRENDS ARE NOT REVERSED, THE SDG 2.1 ZERO HUNGER TARGET WILL NOT BE MET

NOTES: Projected values in the figure are illustrated by dotted lines and empty circles. The shaded area represents projections for the longer period from 2019 to the 2030 target year. 
The entire series was carefully revised to reflect new information made available since the publication of the last edition of the report; it replaces all series published previously.  
* See Box 2 for a description of the projection method. ** Projections to 2030 do not consider the potential impact of the COVID-19 pandemic.
SOURCE: FAO.
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BOX 1
UPDATED INFORMATION FOR CHINA IMPROVES THE ACCURACY OF GLOBAL HUNGER ESTIMATES

Revising parameters to estimate the PoU is standard 
procedure, conducted annually as more data become 
available. This makes it impossible to compare PoU 
estimates across different editions of the report (see 
Box 2 and Annex 2). Even so, data are not available 
to update parameters for all countries every year. 
This year has been rich in updates, including 
revision of the crucial parameter of inequality in 
food consumption for 13 countries, among them 
some of the world�s most populous. As highlighted in 
previous editions, particularly problematic until this 
year had been access to more recent data to revise 
the parameter of inequality in food consumption for 
China. Given that the country hosts one-fifth of the 
world�s population, any update of Chinese parameters 
can be expected to make a significant difference to 
global estimates.

While still facing food security and nutrition 
challenges, China has made impressive economic 
and social development gains since the last update 
that were not reflected in previous assessments. 
Our conviction that an update of the PoU for China 

was needed was reinforced further by a recent 
assessment on the state of nutrition in China, the 
Report on Chinese Residents’ Chronic Diseases and 
Nutrition, published by the Chinese National Health 
and Family Planning Commission on 30 June 2015. 
The report showed considerable improvement in the 
nutritional status of the Chinese population, including a 
reduction of undernutrition in adults (measured as the 
percentage of individuals with Body Mass Index below 
18.5 kg/m2) from 8.5 percent in 2002 to 6 percent in 
2012, and of stunting in children under 6 years from 
16.3�percent in 2002 to 8.1 percent in 2013.11,12* 
However, the data in the report could not be used 
for the update, as it does not provide information on 
inequality of food consumption in the population.

This year FAO obtained data from two surveys in 
China that could be used to update the PoU estimates. 
The first is the China Health and Nutrition Survey 
(CHNS)** conducted from 1990 to 2011, covering 
12 provincial-level administrative regions of China. 
The second is the China Household Finance Survey 
(CHFS),*** which covers 28 out of 34 provincial-level 

A. NUMBER OF UNDERNOURISHED IN THE WORLD, WITH AND WITHOUT THE REVISION FOR CHINA

SOURCE: FAO.
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BOX 1
(CONTINUED)

administrative regions of China, and was conducted 
every two years from 2011 to 2017. With these data 
it was possible to update the information on inequality 
of dietary energy consumption across the Chinese 
population and, consequently, the estimates of the PoU 
for China, and to revise the whole series back to 2000 
for consistency.

Although based on different sampling frames 
and designs, CHNS and CHFS provide sufficiently 
reliable estimates of average food consumption and 
average food expenditure, respectively, by province 
and income deciles. This allowed the estimation of a 
statistical function that links the daily dietary energy 
consumption of typical households in China to their 
monthly food expenditure. The estimated model was 
then used to predict the levels of energy consumption 
by income decile in each of the provinces and years 
based on the reported food expenditure data in the 
CHFS. The results, properly weighted by the current 
population in each income decile by province, were 
used to compute estimates of inequality in habitual 
dietary energy consumption due to income (CV|y) in 

2011, 2013, 2015 and 2017. These estimates were 
then used to update the series of PoU for China.**** 

With the revision, the estimated PoU for China in 
2017 is below 2.5 percent of the population, which 
is the lowest value that can be reliably reported using 
the PoU methodology. Without the revision, the 2017 
estimate would be close to 10 percent.

The revisions to the China series have resulted in 
a new series of estimates of PoU and the number of 
undernourished in the world which, reflecting new 
information, are now more accurate than in the past. 
The result was a substantial downward shift of the 
entire series of global hunger numbers, as depicted in 
Figure A. Despite this shift in levels, the revision confirms 
the trend reported in past editions of this report: the 
number of people affected by hunger in the world has 
been slowly on the rise since 2014.

In addition to the trends on improving nutrition in 
China from the 2015 report mentioned above, further 
validation for the revision comes from comparing 
the revised global estimates of PoU with the recent 
estimates of the prevalence of severe food insecurity 

B. PREVALENCE OF UNDERNOURISHMENT IN THE WORLD WITH AND WITHOUT CHINA,  
	 COMPARED TO THE PREVALENCE OF SEVERE FOOD INSECURITY BASED ON THE FIES

SOURCE: FAO.
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There are a number of reasons why hunger has 
increased in the last few years. Weak, stagnant 
or deteriorating economic conditions are 
underlying causes of increasing poverty and 
undernourishment. Economic slowdowns and 
downturns, particularly since the financial 
crisis of 2008�2009, have had significant 
impacts on hunger through various channels.1 
Despite significant progress in many of the 
world�s poorest countries, and extreme poverty 
rate declining in the last two decades from 
more than 50�percent to about 30 percent, 
almost 10 percent of the world population still 
l ives on USD 1.90 per day or less, especially 
in sub-Saharan Africa and Southern Asia.2 
Debt has increased significantly in many poor 
economies during the last decade, with total 
debt reaching almost 170�percent of GDP in 
2018,3 thus contributing to rising global risks 
and weakening growth prospects in many 
emerging and developing economies. 

A high level of commodity-export and 
commodity-import dependence is another 
factor that makes several countries and 
regions more vulnerable to external shocks. 
Large inequalities in the distribution of income, 
assets and resources, together with the absence 
of effective social protection policies, also 
undermine food access, particularly for the 
poor and vulnerable. Economic conditions, 

structural imbalances and the inclusiveness of 
the policy framework interact with natural and 
man-made causes to trigger persisting poverty 
and hunger. 

The increasing frequency of extreme weather 
events, altered environmental conditions, 
and the associated spread of pests and 
diseases over the last 15 years are factors that 
contribute to vicious circles of poverty and 
hunger, particularly when exacerbated by 
fragile institutions, conf licts, v iolence and the 
widespread displacement of populations.4,5,6,7 

The number of displaced people in the world in 
2018 was about 70�percent higher than in 2010, 
reaching some 70.8 million, mostly hosted by 
developing countries.2

Smallholder farmers and communities that rely 
directly on their ability to produce their own 
food are affected more by these phenomena. 
Moreover, the prevalence of hunger is higher 
in countries with fast population growth 
and poor access to healthcare and education. 
This establishes direct links between food 
security, nutrition and health conditions of the 
population, which in turn affect the prospects of 
economic growth and development. 

Figure 1 reveals that the world is not on track 
to achieve the SDG 2.1 Zero Hunger target by 

BOX 1
(CONTINUED)

based on the Food Insecurity Experience Scale (FIES). 
As explained in past editions of the report, the PoU 
and the prevalence of severe food insecurity based 
on the FIES are different, independent measures of the 
extent of serious food deprivation, based on different 
methods and data sources. However, they are two 
complementary ways to look at the extent of hunger in 
the world (see also the section on SDG Indicator 2.1.2 
in this report). 

The revised PoU estimates, both for the entire world 
and for the world excluding China (Figure B), display 
a remarkable convergence with the series of the 
prevalence of severe food insecurity in 2014�2019. 
This confirms the validity and urgency of the revision. 
The greater concurrence of these two indicators � for 
China and for the world � is a welcome step towards 
a unified baseline for gauging progress on the road 
towards the achievement of SDG 2.

* See also Table 1 in Wang, Wang & Qu (2017, p.149).12 For the same period, the Joint Malnutrition Estimates of UNICEF, WHO and the World Bank for stunting among 
children under five years of age (SDG target 2.2) declined from 21.8 to 8.1 percent.

** CHNS is collected by the National Institute for Nutrition and Health (NINH), former National Institute of Nutrition and Food Safety, at the Chinese Center for Disease 
Control and Prevention (CCDC) and the Carolina Population Center at the University of North Carolina at Chapel Hill.

*** CHFS is collected by the Survey and Research Center for China Household Finance of the Research Institute of Economics and Management at the Southwestern 
University of Finance and Economics in Chengdu, Sichuan, China.

**** A more detailed description of the input data, the methods and results can be found in Cafiero, Feng & Ishaq, 2020.13

»
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Furthermore, widespread droughts, generated 
by El Niæo�Southern Oscillation (ENSO), have 
contributed to the increase in food insecurity 
seen in recent years in several countries of the 
Eastern and Southern Africa subregions, including 
Madagascar, South Africa, Zambia and Zimbabwe.7

At the same time, changing environmental 
conditions and competition for key resources 
such as land and water, have played a significant 
role in provoking violence and armed conf licts, 
exacerbating the vicious circle of hunger and 
poverty. The conf lict in Darfur, for instance, 
is largely attributed to prolonged drought 
conditions. Competition between pastoralists 

and farmers is a source of conf licts in the Horn 
of Africa, where reduced mobility due to violence 
has affected grazing patterns and access to land 
and water. Similar occurrences have fueled 
conf lict in other parts of the Sahel, for instance 
in the case of Mali, where desertif ication is 
reducing available croplands.7

In terms of outlook for 2030 ( Table 1 and Figure 2), 
Africa is significantly off track to achieve the 
Zero Hunger target, even without considering 
the impact of COVID-19. If recent trends persist, 
its PoU will increase from 19.1 to 25.7 percent. 
Undernourishment is expected to worsen, 
particularly in the sub-Saharan subregion. 

TABLE 1 
PREVALENCE OF UNDERNOURISHMENT (PoU) IN THE WORLD, 2005�2019

� Prevalence of undernourishment (%)

2005 2010 2015 2016 2017 2018 2019* 2030**

WORLD 12.6 9.6 8.9 8.8 8.7 8.9 8.9 9.8

AFRICA 21.0 18.9 18.3 18.5 18.6 18.6 19.1 25.7

Northern Africa 9.8 8.8 6.2 6.3 6.6 6.3 6.5 7.4

Sub-Saharan Africa 23.9 21.3 21.2 21.4 21.4 21.4 22.0 29.4

Eastern Africa 32.2 28.9 26.9 27.1 26.8 26.7 27.2 33.6

Middle Africa 35.5 30.4 28.2 28.8 28.7 29.0 29.8 38.0

Southern Africa 4.9 5.4 7.0 8.0 7.0 7.9 8.4 14.6

Western Africa 13.8 12.1 14.3 14.2 14.6 14.3 15.2 23.0

ASIA 14.4 10.1 8.8 8.5 8.2 8.4 8.3 6.6

Central Asia 11.0 7.7 3.0 3.0 3.0 3.0 2.7 < 2.5

Eastern Asia 7.6 3.8 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5

South-eastern Asia 17.3 11.7 10.5 10.0 9.8 9.8 9.8 8.7

Southern Asia 20.6 15.4 14.4 13.8 13.1 13.8 13.4 9.5

Western Asia 11.8 10.4 10.7 11.1 11.1 11.2 11.2 13.1

Western Asia and 
Northern Africa 10.9 9.7 8.6 8.9 9.0 8.9 9.0 10.4

LATIN AMERICA  
AND THE CARIBBEAN 8.7 6.7 6.2 6.7 6.8 7.3 7.4 9.5

Caribbean 21.3 17.5 17.3 17.0 16.6 17.0 16.6 14.4

Latin America 7.8 5.9 5.4 6.0 6.1 6.6 6.7 9.1

Central America 8.1 7.9 7.9 8.6 8.3 8.4 9.3 12.4

South America 7.6 5.1 4.4 4.9 5.2 5.8 5.6 7.7

OCEANIA 5.6 5.4 5.5 5.9 6.0 5.7 5.8 7.0

NORTHERN AMERICA 
AND EUROPE < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5

   On track         Off track � some progress         Off track � no progress or worsening

NOTES: * Projected values. ** The projections up to 2030 do not reflect the potential impact of the COVID-19 pandemic. For country compositions of each regional/subregional 
aggregate, see Notes on geographic regions in statistical tables inside the back cover.�See�Box 2, Annexes 1B and 2 for a description of how the projections are made. 
SOURCE: FAO.
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By 2030, the projected rise in the PoU would 
bring the number of hungry people in Africa to 
almost 433�million, 412 million of whom would 
be in sub-Saharan countries ( Table 2). 

Asia is home to more than half of the total 
number of undernourished people in the world 
� an estimated 381 million people in 2019. 
Yet, the PoU in the region is 8.3�percent of 
the total population, below the world average 
(8.9 percent), and less than half of that of Africa 
( Tables�1�and�2). In addition, since 2005, the 

number of hungry people in Asia has gone down 
by more than 190�million. This outcome ref lects 
progress mostly in the Eastern and Southern 
subregions. The situation in other subregions is 
stable since 2015, except for Western Asia ( Tables�1, 
2 and Figure 3), where it has been worsening due to 
widespread protracted crises.

The two subregions showing reductions in 
undernourishment � Eastern and Southern 
Asia � are dominated by the two largest 
economies of the continent � China and India. 

FIGURE 2
PoU IN AFRICA BY SUBREGION, WITH PROJECTIONS TO 2030. THE HIGHEST LEVELS OF 
UNDERNOURISHMENT ARE FOUND IN MIDDLE AND EASTERN AFRICA

NOTES: Projected values in the figure are illustrated by dotted lines and empty circles. The shaded area represents projections for the longer period from 2019 to the 2030 target year. 
* See Box 2 for a description of the projection method. ** Projections to 2030 do not consider the potential impact of the COVID-19 pandemic.
SOURCE: FAO.
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Despite very different conditions, histories and 
rates of progress, the reduction in hunger in 
both countries stems from long-term economic 
growth, reduced inequality, and improved access 
to basic goods and services. Average GDP growth 
rates were 8.6 percent and 4.5 percent in China 
and India, respectively, in the last 25�years.1  
In Southern Asia, significant progress was also 
made in reducing hunger in the last ten years in 
countries like Nepal, Pakistan and Sri Lanka, 
owing largely to improved economic conditions. 

Conflicts and instability are the primary drivers 
behind the rise in hunger seen in Western Asia. 

In particular, conf licts in Syrian Arab Republic 
and Yemen have increased undernourishment. 
In Yemen, the economic downturn following 
the conf lict that began in 2015 has resulted in 
the destruction of social protection networks 
and basic services, contributing to critical 
conditions of food security and nutrition. 
In Syrian Arab Republic, the civil war that 
started in 2011 has destroyed the economy, 
infrastructures, agricultural production, food 
systems and social institutions. All of this is 
exacerbated by a large presence of internally 
displaced populations, which is also affecting 
neighbouring countries. 

TABLE 2
NUMBER OF UNDERNOURISHED PEOPLE IN THE WORLD, 2005�2019

� Number of undernourished (millions)

2005 2010 2015 2016 2017 2018 2019* 2030**

WORLD 825.6 668.2 653.3 657.6 653.2 678.1 687.8 841.4

AFRICA 192.6 196.1 216.9 224.9 231.7 236.8 250.3 433.2

Northern Africa 18.3 17.8 13.8 14.4 15.5 15.0 15.6 21.4

Sub-Saharan Africa 174.3 178.3 203.0 210.5 216.3 221.8 234.7 411.8

Eastern Africa 95.0 98.1 104.9 108.4 110.4 112.9 117.9 191.6

Middle Africa 39.7 40.0 43.5 45.8 47.2 49.1 51.9 90.5

Southern Africa 2.7 3.2 4.4 5.1 4.5 5.2 5.6 11.0

Western Africa 36.9 37.0 50.3 51.2 54.2 54.7 59.4 118.8

ASIA 574.7 423.8 388.8 381.7 369.7 385.3 381.1 329.2

Central Asia 6.5 4.8 2.1 2.1 2.2 2.1 2.0 n.r.

Eastern Asia 118.6 60.6 n.r. n.r. n.r. n.r. n.r. n.r.

South-eastern Asia 97.4 70.1 66.7 63.9 63.4 64.2 64.7 63.0

Southern Asia 328.0 264.0 263.1 256.2 245.7 261.0 257.3 203.6

Western Asia 24.3 24.2 27.6 29.2 29.5 30.4 30.8 42.1

Western Asia and 
Northern Africa 42.6 42.0 41.4 43.6 45.0 45.4 46.4 63.5

LATIN AMERICA  
AND THE CARIBBEAN 48.6 39.6 38.8 42.4 43.5 46.6 47.7 66.9

Caribbean 8.4 7.2 7.4 7.3 7.1 7.3 7.2 6.6

Latin America 40.1 32.4 31.4 35.1 36.3 39.3 40.5 60.3

Central America 11.8 12.4 13.4 14.7 14.4 14.7 16.6 24.5

South America 28.4 20.0 18.0 20.4 21.9 24.6 24.0 35.7

OCEANIA 1.9 2.0 2.2 2.4 2.4 2.4 2.4 3.4

NORTHERN AMERICA 
AND EUROPE n.r. n.r. n.r. n.r. n.r. n.r. n.r. n.r.

   On track         Off track � some progress         Off track � no progress or worsening

NOTES: * Projected values. ** The projections up to 2030 do not reflect the potential impact of the COVID-19 pandemic. n.r. = not reported, as the prevalence is less than 2.5 
percent. Regional totals may differ from the sum of subregions, due to rounding. For country compositions of each regional/subregional aggregate, see Notes on geographic 
regions in statistical tables inside the back cover. See Box�2, Annexes 1B and 2 for a description of how the projections are made. 
SOURCE: FAO.
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The projections for Asia in 2030 ( Tables 1, 2 and 
Figure 3) show that significant progress has 
been made in reducing undernourishment in 
all subregions, with the exception of Western 
Asia (see Box 2 for an explanation of how the 
projections are made), where undernourishment 
is increasing. Without considering the potential 
impact of the COVID-19 pandemic, Eastern and 
Central Asia are on track to meet SDG Target 
2.1 by 2030. Southern and South-eastern Asia 
are making progress, but nevertheless are not on 

track to achieve the target by 2030. The current 
increasing trend in Western Asia is the opposite 
of what is needed to achieve the target by 2030.

In Latin America and the Caribbean, the 
PoU was 7.4�percent in 2019, below the world 
prevalence of 8.9�percent, which still translates 
into almost 48�million undernourished people. 
The region has seen a rise in hunger in the past 
few years, with the number of undernourished 
people increasing by 9�million between 2015 and 

FIGURE 3
PoU IN ASIA BY SUBREGION, WITH PROJECTIONS TO 2030. WESTERN ASIA HAS BEEN OFF 
TRACK IN THE RECENT PAST AND IS THE ONLY SUBREGION IN THE CONTINENT WHERE THE 
PREVALENCE OF UNDERNOURISHMENT IS PROJECTED TO INCREASE

NOTES: Eastern Asia is not reported as the PoU is consistently below 2.5 percent in the period shown. Projected values in the figure are illustrated by dotted lines and empty circles.  
The shaded area represents projections for the longer period from 2019 to the 2030 target year. * See Box 2 for a description of the projection method. ** Projections to 2030 do not 
consider the potential impact of the COVID-19 pandemic.
SOURCE: FAO.
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BOX 2
REVISED SERIES OF PREVALENCE OF UNDERNOURISHMENT ESTIMATES AND PROJECTIONS UP TO 2030

The PoU series is always revised prior to the 
publication of each new edition of The State of Food 
Security and Nutrition in the World. This is done to 
take into account any new information that FAO has 
received since the release of the previous edition. 
As this process usually implies backward revisions 
of the entire series, readers must avoid comparing 
PoU series across different editions of this report. 
They should always refer to the most current report, 
including for past values. This is especially important 
this year, given the significant downward revision of 
the series of PoU estimates resulting from the updated 
PoU for China (see Box 1).

This edition extended the projections to 2030 to 
provide initial indications of whether the world was 
on track to achieve the SDG target of Zero Hunger 
in 2030. This was done in addition to the routine 
revisions due to the processing of new data and 
without anticipating the onset of COVID-19.

ROUTINE REVISIONS
One of the routine revisions involves the series 
of population data used for all countries. 
National population figures were obtained from 
the World Population Prospects released by the 
Population Division of the Department of Economic 
and Social Affairs of the United Nations Secretariat 
in June 2019. It is worth noting that the new 
series of population estimates present different 
figures also for earlier years, as official statistical 
series are revised retrospectively each time new 
data become available and inconsistencies are 
corrected. Population figures, in terms of age and 
sex composition, have several implications for 
PoU estimates. They enter into the computation of 
per capita levels of Dietary Energy Supply (DES), 
estimates of the minimum dietary energy requirement 
(MDER), estimates of the coefficient of variation of 
food consumption that can be traced to differences 
in energy requirements (CV|r) and parameters that 
are used to calculate the number of undernourished 
people. The new data from the 2019 revision of the 
World Population Prospects reduced the levels of 
previously estimated MDER and CV|r, resulting in a 
reduction in PoU levels compared with assessments 
from previous years.

Another major revision that FAO regularly 
implements is the update of the Food Balance Sheet 
series used to estimate the average DES. Since May 
2019, the Statistics Division of FAO has used improved 
methods for compiling Food Balance Sheets, leading 

to revised food supply series in all countries in the 
world. In December 2019, a new Food Balance Sheets 
domain was added to FAOSTAT with the series from 
2014 to 2017. The series will be extended to 2018 
for all countries by the end of 2020. Anticipating this 
release, the unpublished new Food Balance Sheets 
data for 50 countries in 2018 was used to update 
estimates of dietary energy consumption in the 
population, which informs the PoU estimates in 2018 
presented in this report. The revision of the Food 
Balance Sheets has been substantial for a number of 
countries, pointing to even tighter food supplies in 
recent years than previously thought.

Finally, as new food consumption data from 
household surveys have been made available, 
revised estimates of the coefficient of variation (CV) 
of per capita levels of habitual, daily dietary energy 
consumption in the population were considered for 
a few countries and years. Since the last edition 
of this report, 25 new surveys from the following 
13�countries have been processed to update the CV: 
Bangladesh, China, Colombia, Ecuador, Ethiopia, 
Mexico, Mongolia, Mozambique, Nigeria, Pakistan, 
Peru, Sudan and Thailand. When a new estimate of 
the CV from a survey is available for a country, the 
whole series is revised reconnecting the last available 
data point to the most recent one through linear 
interpolation. For most countries, however, the latest 
available survey dates back to 2014 or earlier. 

When a reliable estimate of the prevalence of 
severe food insecurity based on the Food Insecurity 
Experience Scale (FIsev) � see next section on SDG 
Indicator 2.1.2 � is available for countries, the 
component of the CV of food consumption, linked to 
the differences in income among households (CV|y), 
is further updated. The update is based on the trend 
in FIsev from 2015 or the year of the last available 
food consumption survey, if the latter is more recent. 
The update is made to capture recent trends in food 
consumption inequality. In making the connection 
between FIsev and CV, only the fraction of changes in 
the PoU values that could be attributed to changes in 
food consumption inequality were considered. 

PROJECTIONS
In extending the projections of the PoU to assess the 
prospects for achieving the Zero Hunger target by 
2030, an approach was followed based on projecting 
each of the three fundamental components of the PoU 
estimates separately for each country. The PoU and 
number of undernourished (NoU) values were then 
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BOX 2
(CONTINUED)

aggregated at the regional and global levels.
First, projected population size and composition 

(median variants), readily available from the World 
Population Prospects, were used. This allowed the 
projections of values of MDER and CV|r up to 2030.

Second, the current time series of total DES 
from 2005 to 2017/2018 were forecast to 2030 
using a simple version of Exponential Smoothing, 
which treats weighted averages of past observations 
with the weights decaying exponentially as the 

observations get older. In other words, the more recent 
the observation, the higher the associated weight. 
The total DES was then divided by the projected 
population numbers to provide an indication of the 
evolution at per capita levels.

Finally, trends in the CV as estimated from 2015 
or from the date of the last available survey were 
extended to 2030, following the same principle that 
guided the update of the CV up to 2019.

For further details, including on the methodology for projections to 2030, see the methodological note in Annexes 1B and 2.

2019, but with important differences among the 
subregions. The Caribbean, the subregion with 
the highest prevalence, showed some moderate 
progress in the recent past, while in Central 
and South America, the situation has worsened 
(Figure 4). 

As in other regions, progress and setbacks 
in reducing hunger are a result of economic 
conditions, extreme climate events, political 
instability and conf licts.

In the Caribbean, the most severe conditions 
are found in Haiti, which has been battered 
by depletion of natural resources and 
extreme weather events like droughts, 
f loods, heat waves and earthquakes. 
They have contributed to dire economic 
conditions, widespread poverty and high 
levels of undernourishment. Despite some 
improvements in the last decade, about 
half of the population is still estimated to 
be undernourished. 

In South America, the increase in 
undernourishment observed in recent years is 
mainly driven by the situation in Venezuela 
(Bolivarian Republic of ) where the PoU has 
increased from 2.5 percent in 2010�2012 to 

31.4 percent in 2017�2019. The persisting 
political and economic crisis continues to fuel 
a decline in food security and nutrition levels 
and quality. Most of the food supply of the 
country is imported, and the devaluation of 
the Bolivar currency is making food imports 
increasingly expensive. As a consequence, 
these imports fell by 67�percent in 2016�2017, 
while hyperinf lation curbed the purchasing 
power of households and their ability to access 
food and other basic goods. The severity of 
the situation in the country has driven up the 
number of refugees that f lee to neighbouring 
countries, particularly Colombia and Ecuador.9

The Latin America and Caribbean region 
is not on track to achieve the SDG 2.1 
Zero Hunger target by 2030 ( Tables 1 and 2). 
The region is projected to have more than 
19 million more hungry people in 2030 
compared to 2019, even without considering 
the likely impact of the COVID-19 pandemic. 
A 3-percentage point increase in the PoU 
is projected for Central America. In South 
America, the PoU is projected to increase to 
7.7 percent, equal to almost 36 million people, 
in 2030. The Caribbean subregion, while 
making progress, is not on track to achieve 
the target by 2030.

»
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In summary, despite having achieved the most 
progress in reducing undernourishment, Asia 
is currently home to more than 55 percent 
of the undernourished people in the world. 
Africa has the highest PoU and the second 
highest number of undernourished people, 
accounting for 36.4 percent of the global total. 
A much smaller share is seen in Latin America 
and the Caribbean (almost 7 percent), and an 
even smaller share in Oceania and other regions 
(Figure 5, left chart). 

Even without considering the effects of 
COVID-19, projected trends in undernourishment 
would change the geographic distribution of 
world hunger dramatically (Figure 5, r ight chart). 
While Asia would still be home to almost 
330 million hungry people in 2030, its share of 
the world�s hunger would shrink substantially, 
thanks to progress in highly populated countries 
of Eastern and Southern Asia. Africa would 
overtake Asia to become the region with the 
highest number of undernourished people, 

FIGURE 4
PoU IN LATIN AMERICA AND THE CARIBBEAN BY SUBREGION, WITH PROJECTIONS TO 2030. 
PROJECTIONS POINT TO CONVERGENCE BETWEEN CENTRAL AMERICA, WHERE UNDERNOURISHMENT 
IS PROJECTED TO INCREASE, AND THE CARIBBEAN, WHERE IT IS PROJECTED TO DECLINE

NOTES: Projected values in the figure are illustrated by dotted lines and empty circles. The shaded area represents projections for the longer period from 2019 to the 2030 target year. 
* See Box 2 for a description of the projection method. ** Projections to 2030 do not consider the potential impact of the COVID-19 pandemic.
SOURCE: FAO.
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accounting for 51.5 percent of the total. 
Similarly, but to a lesser degree, Latin America 
and the Caribbean would host a slightly larger 
share of people suffering from hunger in 2030 
than today. 

The World Bank projections on extreme poverty 
offer a similar pattern, with sub-Saharan Africa, 
and particularly the conf lict-affected fragile 
economies of the region, becoming home to a 
large share of the world�s poor people in 2030.10

The projections on undernourishment may be 
substantially altered by differential impacts of the 
COVID-19 pandemic across the regions. The full 
extent of the impact of the epidemic is still being 

assessed. More details, including a preliminary 
scenario analysis, are reported in Box 3.

SDG Indicator 2.1.2 
Prevalence of moderate or severe food insecurity  
in the population, based on the FIES
Since being introduced by FAO in 2014, the Food 
Insecurity Experience Scale (FIES) has rapidly 
become a global reference for measuring food 
insecurity based on household and/or individual 
data. Many institutions responsible for food 
security assessments, including statistical 
offices and other governmental agencies, have 
adopted it as a standard tool for food security 
data collection in population surveys. As a result, 
many more national data sets are becoming 

NOTES: Number of undernourished people in millions. * Projected values. ** Projections to 2030 do not consider the potential impact of the COVID-19 pandemic. n.r. = not reported, as 
the prevalence is less than 2.5 percent.
SOURCE: FAO.

FIGURE 5
IF RECENT TRENDS PERSIST, THE DISTRIBUTION OF HUNGER IN THE WORLD WILL 
CHANGE SUBSTANTIALLY, MAKING AFRICA THE REGION WITH THE HIGHEST NUMBER 
OF UNDERNOURISHED IN�2030
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BOX 3
HOW THE COVID-19 PANDEMIC MAY AFFECT HUNGER IN THE WORLD

This report presents projections (Figure 1) of what the 
extent of hunger in the world may be in 2030, if 
trends of the last decade, observed until late last year, 
were to continue (see Box 2 and Annexes 1B and 2). At the 
time of going to press (June 2020), the COVID-19 
pandemic was spreading across the globe, clearly 
posing a serious threat to food security. There is no 
doubt the pandemic will expose more people to food 
insecurity and accelerate the projected increase in the 
number of hungry people, unless immediate actions 
are taken. As the extent to which the COVID-19 
pandemic will persist is not known, both in terms of 
scope and severity, the projections provided here must 
be seen as preliminary.

There are multiple ways in which the pandemic 
may affect food systems and food security.14,15,16 
It is clear that the COVID-19 pandemic is already 
delivering shocks to both the supply and the demand 
side of food systems throughout the world. On the 
supply side, COVID-19 itself may not necessarily 
create food shortages, as the production of the 

major food crops (wheat, rice, maize and soybean) 
is expected to remain above average in 2020.17 
But the pandemic has already created disruptions 
along the food supply chain. COVID-19 containment 
measures are already limiting labour mobility in areas 
dependent on seasonal or migrant labour and making 
it difficult to access markets and transport food both 
within and across countries. Further disruptions of 
logistics could disrupt the new planting seasons. 

On the demand side, the massive lockdowns 
across the world are expected to hamper people�s 
ability to access food and create serious economic 
downturns. This will make it difficult to afford food, 
particularly for the poor and vulnerable groups. 
Low- and middle-income countries will likely be the 
most affected, as they do not have the contingency 
mechanisms and funds to stimulate their economies 
and protect the most vulnerable. As a consequence, 
a pandemic-induced global economic crisis is likely 
to generate new pockets of food insecurity even in 
countries that did not require interventions previously. 

HOW THE COVID-19 PANDEMIC MAY AFFECT HUNGER IN THE WORLD: THREE SCENARIOS

NOTES: The shaded area represents the projections for the longer period from 2019 to the 2030 target year.
SOURCE: FAO.
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BOX 3
(CONTINUED)

Estimating COVID-19�s effect on food security 
comes with a high degree of uncertainty due to lack 
of data and clarity about what the future of the world 
economy will look like. Potential scenarios may take 
different shapes, depending on the kind of policies 
that will be put in place and the time they will take 
to start showing their impact. At the time of writing, 
a so-called �U-shaped� recovery appeared to be 
more likely, which could mean a recession in 2020 
followed by a recovery, whose length is uncertain, but 
starting in 2021. Such a recovery is conditional on 
second waves of infections not materializing or being 
easily contained.

Although it is still too early to quantify the full 
impact of the pandemic, this box presents the results of 
a quantitative analysis of the potential consequences 
in terms of the PoU, as driven by the global economic 
prospects. The analysis aims to show how the scenario 
described in Figure 1 might change once some of the 
potential effects of COVID-19 are factored in. 

Because COVID-19 is triggering shocks on both the 
supply and the demand side of the global economy, 
the simplest way to gauge its potential effect on the 
PoU is through its impact on world economic growth. 
This is done by combining data from the International 
Monetary Fund�s World Economic Outlook (WEO) 
released in April and updated in June 2020,18 with a 
statistical analysis of the relationship between economic 
growth and food availability. It follows the methodology 
and country samples of an earlier exercise conducted 
by FAO using previously available data.19,20

Based on time series of total food supplies and 
GDP growth over 1995�2017 for most countries in 
the world, the statistical analysis shows that GDP 
growth reduction significantly affects the net food 
supply in net food-importing countries, and especially 
in low-income food-deficit countries (LIFDCs). 
On average, 1 percentage point of GDP growth 
reduction is estimated to reduce the food supply in 
net food-importing countries by 0.06�percent in net 
food-importing countries that are not low-income, and 
by 0.306 percent in LIFDCs. 

The IMF�s WEO forecasts a contraction of 
4.9�percent in the world GDP in 2020, followed 
by a recovery of 5.4�percent in 2021. It provides 
country-specific estimates of GDP change in 2020 
and 2021. The aforementioned elasticities estimated 
by FAO were applied using the GDP growth forecasts 
for 2020 and 2021 to all net food-importing countries 
(distinguishing between LIFDCs and non-LIFDCs) 
in order to estimate the likely shift in the series of 
total Dietary Energy Supply. This is used to compute 
the PoU, under three scenarios, illustrated by three 
different lines in the figure presented below. The three 

simulated scenarios contrast with the projections 
presented in Figure 1, a world without COVID-19.

The first scenario builds on the WEO, which forecasts 
world economic growth to be -4.9 percent in 2020 and 
+5.4�percent in 2021, which closely approximates an 
earlier forecast by IFPRI.21 It is illustrated by the orange 
line in the figure. Such negative economic performance 
in 2020 would imply an increase of about 83 million 
undernourished in 2020 (from 695.7 to 778.3) 
attributable to the COVID-19 pandemic.

The second, less optimistic scenario (red line) 
foresees 2.1�percentage points lower GDP growth both 
in 2020 and 2021 compared with the base one (that 
is to say, world economic growth would be on average 
-7�percent and +3.3�percent in 2020 and 2021, 
respectively). In such case, the increase in the number 
of undernourished in 2020 would be of 103 million.

The third, more pessimistic scenario (dark red 
line) implies a reduction of 5.1 percentage points 
in the GDP growth rates compared to the first 
scenario, thus assuming a world economic growth of 
-10 percent and +0.3 percent, in 2020 and 2021 
respectively. This scenario would bring the number of 
undernourished up to almost 828 million in 2020, out 
of which more than 132 million might be attributable 
to the impact of COVID-19. The expected recovery 
in 2021 would bring the number of undernourished 
down to 766 million, which is 62�million more than 
the already worrisome projection in the absence of the 
pandemic (indicated by the yellow line).

In all cases, the world economy would not fully 
recover in 2021. 

The analysis is limited to the potential impact 
of the pandemic on net food supplies only, as the 
pre-COVID-19 projections for the population size and 
compositions and for the food consumption inequality 
are not altered. As a result, the analysis does not 
capture the full impact of the economic recession, 
as it does not consider possible consequences in 
terms of inequality in food access within countries. 
Therefore, it may underestimate the total potential 
impact of COVID-19 on food insecurity should the 
simulated economic growth scenarios materialize. It is 
also important to highlight that, as presented in the 
IMF�s WEO, the analysis assumes that the recovery 
will happen in two years. Considering the high degree 
of uncertainty around the duration of the recovery, this 
represents an important limitation of this assessment.

While it cannot be considered a precise, detailed 
analysis, it demonstrates that, if no action is taken 
to prevent foreseeable disruptions in the world food 
systems, especially in food-deficit countries, COVID-19 
will further complicate the already daunting challenge 
of reaching the SDG target of Zero Hunger.
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available to complement FAO data collected 
through the annual Gallup' World Poll (GWP) to 
generate estimates of the prevalence of moderate 
or severe food insecurity (SDG Indicator 2.1.2). 

In making the global assessment, preference is 
given to suitable and reliable FIES data available 
from large national surveys, whereas FAO 
data collected in the GWP are used to compile 
the estimates for countries for which there is 
no other data and/or to f il l gaps in terms of 
time series. This year, FIES or equivalent food 
security experience scales data collected by 
national institutions were used for 30�countries, 
covering approximately 20 percent of the world 
population (see Annex 1B). As national data 
are often available only for one or two years 
over the monitored period, FAO data are used 
as a complementary source of information 
to infer trends and complete the series of 
annual estimates. In all cases, results are made 
comparable across all countries and regions 
regardless of whether the main source is FAO 
data or official national data, by calibrating the 
estimated country scales against the standard 
FIES global reference scale.22

Compared to SDG Indicator 2.1.1, this indicator 
focuses specific attention on moderate food 
insecurity (Figure 6). As noted in the 2019 edition 
of this report, people who are moderately 
food insecure do not have regular access to 
nutritious and sufficient food, even if not 
necessarily suffering from hunger. This level 
of food insecurity can have negative effects 
on diet quality (see Section 1.3) and increase 
the risk of various forms of malnutrition and 
poor health. This is a crucial aspect today, 
when people in many parts of the world are 
beginning to face the consequences of the 
COVID-19 pandemic. While FIES data have yet 
to be collected in the context of the pandemic, 
it is expected that some people who were 
previously food secure may face new diff iculties 
in accessing food due to disruptions in food 
distribution systems, restrictions on movement 
and loss of income. 

SDG Indicator 2.1.2 reports on the extent of 
food insecurity at any level (moderate or severe) 
so that any reduction can be unambiguously 
interpreted as an improvement. As in previous 
editions of the report, it is nevertheless useful 

FIGURE 6
EXPLANATION OF FOOD-INSECURITY SEVERITY LEVELS MEASURED BY THE FIES  
IN SDG INDICATOR 2.1.2

FOOD SECURITY
Adequate access to food in both quality
and quantity

MODERATE FOOD INSECURITY
People experiencing moderate food 
insecurity face uncertainties about their 
ability to obtain food, and have been 
forced to compromise on the quality
and/or quantity of the food they consume

SEVERE FOOD INSECURITY
People experiencing severe food insecurity 
have typically run out of food and, at 
worst, gone a day (or days) without eating

SDG INDICATOR 2.1.2 
The prevalence of moderate or severe food 

insecurity in the population based on the FIES

SOURCE: FAO.

»

| 19 |



PART 1 FOOD SECURITY AND NUTRITION AROUND THE WORLD IN 2020

to also explore the situation in terms of the 
prevalence of severe food insecurity only, given 
its expected relationship to the PoU.

Severe food insecurity
Our latest estimates suggest that 9.7�percent 
of the world population (slightly less than 
750 million people) was exposed to severe levels 
of food insecurity in 2019 ( Tables 3 and 4).

Although obtained using different data and 
methods, the prevalence of severe food insecurity 
(FIsev) is conceptually comparable to the PoU. 
This is because people experiencing severe food 
insecurity, as measured by the FIES, are unlikely 
to be able to acquire enough food to continuously 
fulf il their dietary energy requirements.

Unsurprisingly, the prevalence of severe 
food insecurity in Africa (19�percent) is very 

TABLE 3
PREVALENCE OF FOOD INSECURITY AT SEVERE LEVEL ONLY, AND MODERATE OR SEVERE LEVEL,  
MEASURED WITH THE FOOD INSECURITY EXPERIENCE SCALE, 2014�2019

� Prevalence of severe 
 food insecurity

Prevalence of moderate or severe 
food insecurity

2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019

WORLD 8.3 7.9 8.1 8.6 9.4 9.7 22.4 22.4 23.2 24.8 25.8 25.9

AFRICA 16.7 16.8 18.2 18.5 18.3 19.0 46.3 46.5 49.4 51.4 50.6 51.6

Northern Africa 10.2 9.0 10.4 11.0 9.3 8.7 29.7 26.4 30.0 36.8 31.1 28.6

Sub-Saharan Africa 18.2 18.6 20.0 20.2 20.3 21.3 50.3 51.2 53.9 54.8 55.1 56.8

Eastern Africa 23.5 23.8 25.2 24.5 23.9 24.7 58.0 57.9 61.7 61.1 60.2 61.4

Middle Africa n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Southern Africa 19.4 19.5 19.7 19.9 19.7 19.8 44.1 44.4 44.6 44.8 44.8 44.7

Western Africa 11.7 12.5 13.8 14.9 15.8 17.2 42.1 44.3 46.4 48.6 50.5 53.2

ASIA 8.0 7.5 7.1 7.6 9.1 9.2 19.4 18.9 18.9 20.6 22.6 22.3

Central Asia 1.6 1.4 2.0 2.8 2.2 2.3 8.5 9.1 10.0 13.9 13.6 13.2

Eastern Asia 0.8 0.8 1.5 1.7 1.9 1.3 6.0 5.9 6.3 10.0 9.6 7.4

South-eastern Asia 4.4 3.8 4.0 5.6 5.4 4.8 16.9 15.3 17.0 19.6 19.6 18.6

Southern Asia 15.9 14.8 13.1 13.3 16.9 17.8 31.6 30.8 30.1 29.4 34.6 36.1

Western Asia 8.3 8.7 8.8 9.8 9.4 9.0 28.0 28.0 26.9 28.9 28.1 28.5

Western Asia and 
Northern Africa 9.2 8.9 9.6 10.4 9.3 8.8 28.8 27.3 28.4 32.6 29.5 28.5

LATIN AMERICA  
AND THE CARIBBEAN 7.1 6.4 8.1 9.3 9.2 9.6 22.9 25.1 29.4 32.0 31.6 31.7

Caribbean n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Latin America 6.9 6.2 7.9 9.2 9.1 9.5 22.6 24.9 29.4 32.0 31.6 31.7

Central America 10.4 10.2 10.0 11.8 13.6 14.1 31.8 32.0 31.4 34.7 38.3 39.3

South America 5.5 4.6 7.1 8.1 7.2 7.6 18.8 22.0 28.6 30.9 28.8 28.5

OCEANIA 2.5 2.6 3.3 4.1 3.7 4.2 11.1 9.5 11.5 14.2 12.9 13.9

NORTHERN AMERICA 
AND EUROPE 1.4 1.4 1.3 1.2 1.0 1.1 9.4 9.4 8.8 8.5 7.6 7.9

NOTES: n.a. = not available, as data are available only for countries, representing less than 50 percent of the population in the region/subregion. For country compositions of 
each regional/subregional aggregate, see Notes on geographic regions in statistical tables inside the back cover.
SOURCE: FAO.
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close to the PoU in the region (19.1�percent, 
see Table 1), and is the highest among all world 
regions. In Asia, the prevalence of severe food 
insecurity (9.2 percent) is lower than in Latin 
America and the Caribbean (9.6 percent), but 
not as low as in Northern America and Europe 
(1.1 percent) ( Table 3).

In all regions of the world except Northern 
America and Europe, the prevalence of severe 

food insecurity has increased from 2014 to 
2019 (Figure 7, darker bars). This is also broadly 
consistent with recent trends in the PoU in 
the world and across regions, as noted in the 
previous section of this report. The only partial 
exception is Asia, where � contrary to what 
we noted based on our pre-COVID-19 PoU 
estimates � severe food insecurity appears to be 
slightly on the rise in 2018 and 2019 compared 
to previous years. 

TABLE 4
NUMBER OF PEOPLE EXPERIENCING FOOD INSECURITY AT SEVERE LEVEL ONLY, AND MODERATE OR SEVERE 
LEVEL, MEASURED WITH THE FOOD INSECURITY EXPERIENCE SCALE, 2014�2019

� Number of severely  
food insecure people (millions)

Number of moderately or severely  
food insecure people (millions)

2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019

WORLD 602.0 586.0 605.5 646.4 717.5 746.0 1 633.5 1 649.5 1 735.2 1 874.5 1 969.6 2 001.1

AFRICA 192.0 198.7 220.5 230.0 233.1 248.5 534.1 549.5 599.6 640.0 646.2 674.5

Northern Africa 22.4 20.2 23.7 25.6 22.0 21.0 65.1 59.1 68.6 85.6 73.7 69.1

Sub-Saharan Africa 169.5 178.5 196.8 204.3 211.1 227.5 469.0 490.4 531.0 554.4 572.5 605.4

Eastern Africa 89.3 92.6 101.1 100.9 101.0 107.2 219.9 225.8 247.0 251.4 254.2 266.4

Middle Africa n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Southern Africa 12.0 12.3 12.6 12.9 12.9 13.2 27.4 28.0 28.5 29.1 29.4 29.8

Western Africa 39.9 43.9 49.9 55.1 60.2 67.4 144.0 155.7 167.6 180.2 192.6 208.1

ASIA 349.8 330.8 318.2 342.2 413.0 421.6 850.9 836.3 848.2 931.5 1 030.5 1 027.4

Central Asia 1.1 1.0 1.4 2.0 1.6 1.6 5.7 6.3 7.0 9.9 9.8 9.6

Eastern Asia 13.2 12.6 24.6 28.4 31.3 21.7 98.0 97.1 104.1 166.2 159.5 124.5

South-eastern Asia 27.4 24.0 25.8 36.5 35.1 31.8 105.7 97.0 108.8 127.0 128.4 122.8

Southern Asia 287.2 270.7 243.3 249.1 319.5 341.8 570.6 563.8 557.7 551.3 656.5 691.9

Western Asia 21.0 22.5 23.2 26.3 25.5 24.8 70.9 72.2 70.6 77.2 76.2 78.5

Western Asia and 
Northern Africa 43.5 42.7 46.9 51.9 47.4 45.7 136.0 131.3 139.2 162.7 149.9 147.6

LATIN AMERICA  
AND THE CARIBBEAN 43.8 40.2 51.0 59.0 59.0 62.4 141.5 156.8 185.6 203.3 202.6 205.3

Caribbean n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Latin America 39.8 36.3 46.7 54.5 54.4 57.7 129.9 144.6 172.6 189.8 189.2 191.7

Central America 17.3 17.3 17.1 20.4 23.8 25.0 53.0 54.0 53.7 60.1 67.2 69.7

South America 22.5 19.0 29.5 34.1 30.6 32.6 76.9 90.6 118.9 129.7 122.0 122.0

OCEANIA 1.0 1.0 1.3 1.7 1.6 1.8 4.4 3.8 4.7 5.8 5.4 5.9

NORTHERN AMERICA 
AND EUROPE 15.4 15.2 14.4 13.5 10.8 11.8 102.6 103.1 97.2 93.7 84.9 88.1

NOTES: n.a. = not available, as data are available only for a limited number of countries, representing less than 50 percent of the population in the region. For country 
compositions of each regional/subregional aggregate, see Notes on geographic regions in statistical tables inside the back cover.
SOURCE: FAO.
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The divergence can be explained by the 
different timeliness of the data used for the 
analyses. While FIES data are available almost 
in real-time, food consumption data are not 
collected in household surveys on a yearly basis. 
As PoU estimates rely on data that refers to a 
few, and sometimes several years back, they 
may fail to ref lect phenomena that affect the 
actual extent of inequality in food consumption. 
When recent food consumption data are 
available, the two series tend to converge 
more closely.

Moderate or severe food insecurity
While the 746 million people facing severe 
food insecurity are of utmost concern, 
an additional 16.3�percent of the world 
population, or more than 1.25 billion 
people, have experienced food insecurity 
at moderate levels. The prevalence of both 
moderate and severe levels of food insecurity 
(SDG Indicator 2.1.2) is estimated to be 
25.9 percent in 2019 for the world as a whole. 
This translates into a total of 2�billion people 
( Tables 3 and 4). Total food insecurity (moderate 

FIGURE 7
MODERATE OR SEVERE FOOD INSECURITY AFFECTS ONE QUARTER OF THE WORLD POPULATION, 
AND IT HAS BEEN INCREASING OVER THE PAST SIX YEARS. OVER HALF OF THE POPULATION IN 
AFRICA, ALMOST ONE-THIRD IN LATIN AMERICA AND THE CARIBBEAN AND MORE THAN 
ONE-FIFTH IN ASIA ARE FOOD INSECURE

NOTES: Differences in total are due to rounding of figures to the nearest decimal point.
SOURCE: FAO.
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or severe) has consistently increased at the 
global level since 2014 (Figure 7), mostly because 
of the increase in moderate food insecurity. 

Figure 7 shows also that the prevalence of food 
insecurity (moderate or severe) is still on an 
upward trend in Africa. This is explained 
by the increase in the sub-Saharan region. 
Although Africa is where the highest levels 
of total food insecurity are observed, it is 
in Latin America and the Caribbean where 
food insecurity is rising the fastest: from 
22.9�percent in 2014 to 31.7 percent in 2019, 
due to a sharp increase in South America 
( Table 3). In Asia, the percentage of people 
exposed to moderate or severe food insecurity 
remained stable from 2014 to 2016, then 
started increasing from 2017 on. The increase 

is concentrated in Southern Asia where the 
total prevalence of food insecurity increased 
from less than 30�percent in 2017 to more than 
36�percent in 2019. 

The global crisis induced by the COVID-19 
pandemic will certainly bring these figures to 
much higher levels, even in regions of the world 
like Northern America and Europe, which have 
traditionally been more food secure.

Figure 8 shows that today, out of the 2 billion 
people suffering from food insecurity, 1.03 billion 
are in Asia, 675 million in Africa, 205�million in 
Latin America and the Caribbean, 88�million in 
Northern America and Europe and 5.9�million 
in Oceania. 

NOTES: Number of food insecure/not food insecure people in millions.
SOURCE: FAO.

FIGURE 8
OVER HALF OF THE PEOPLE AFFECTED BY MODERATE OR SEVERE FOOD INSECURITY  
IN THE WORLD LIVE IN ASIA AND MORE THAN ONE-THIRD LIVE IN AFRICA
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5 712.3

OCEANIA
5.9

NORTHERN AMERICA
AND EUROPE 

88.1 

LATIN AMERICA AND 
THE CARIBBEAN

205.3

AFRICA
674.5

ASIA
1 027.4
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TOTAL WORLD POPULATION (2019):  7 713 MILLION
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NOTES: The shaded area represents the margins of error around the estimates. Latin America is presented rather than Latin America and the Caribbean due to lack  
of data for the Caribbean.
SOURCE: FAO.

FIGURE 9
GLOBALLY AND IN EVERY REGION,�THE PREVALENCE OF FOOD INSECURITY IS 
SLIGHTLY HIGHER IN WOMEN THAN IN MEN
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The assessment examines progress made since 
the baseline (2012) and projected trajectories 
towards 2025 and 2030 targets (more details are 
presented in Annex 2), looking at subregional, 
regional and global levels. It is based on data 
available prior to the COVID-19 pandemic, which 
is likely to affect progress in the coming months, 
if not years. This edition includes a spotlight on 
stunting, highlighting other key factors related to 
the promotion of optimal growth.

Global trends
This year�s report includes updated estimates 
for four of the seven global nutrition indicators: 
child stunting, wasting, overweight and exclusive 
breastfeeding. Globally, progress is being made 
towards stunting and exclusive breastfeeding 
targets, but the pace must be increased to achieve 
them by 2025 and 2030. Currently the prevalence 
of child wasting is above the 5 percent target 
for 2025, putting the lives of tens of millions 
of children at risk in the immediate term. 
The increasing trend in childhood overweight is 
of great concern and must be urgently addressed.

Anaemia in women of reproductive age 
(15�49�years) remains the most challenging 
nutrition target to monitor. There are various 
research initiatives to improve the evidence 
base for the indicator used to assess this target. 
In 2016, 32.8 percent (or 613�million) of women 
of reproductive age (15�49 years) globally were 
affected by anaemia, practically unchanged since 
2012.28,42 An update of the global estimates for 
anaemia is expected in 2021. Hence, progress for 
this target is not assessed in this�report. 

Figure 10 summarizes progress made towards 
the nutrition targets at the global level. 
Worldwide, 21.3�percent of children under 
5 years of age were stunted in 2019, or 
144 million.29 Although there has been some 
progress, rates of stunting reduction are far 
below what is needed, at 2.3 percent per year in 
recent years (defined as the period from 2008 to 
2019). A rate of 3.9 percent per year is required 
to reach the targets of 40 percent reduction for 
2025 and 50 percent reduction for 2030, starting 
from the baseline year (2012).30 If recent trends 
continue, these targets will only be achieved in 
2035 and 2043, respectively.

The global prevalence of overweight 
among children under 5 years of age has 
not improved, increasing slightly from 
5.3�percent in 2012 to 5.6 percent, or 
38.3 million children, in 2019.29 Urgent 
efforts are needed to reverse this trend in 
order to halt the rise in childhood overweight 
by 2025 and achieve the target of no more 
than 3 percent by 2030. 

Wasting is an acute condition that can change 
frequently and rapidly over the course of a 
calendar year. This makes it diff icult to generate 
reliable trends over time with the input data 
available. As such, only the most recent 
global and regional estimates are reported. 
Globally, 6.9�percent of children under 5 
(47�million) were affected by wasting in 201929 
� significantly above both the 2025 target 
(5�percent) and the 2030 target (3 percent). 

Worldwide, 14.6 percent of infants were born 
with low birthweight (less than 2�500 g) in 
2015.31 The Average Annual Rate of Reduction 
(AARR) for this indicator of 1 percent per 
year shows that some progress has been made 
in recent years, but not enough to achieve 
the target of a 30 percent reduction in low 
birthweight by 2025 (the 2030 target is the 
same). If progress continues at the current rate, 
the target will be achieved only in 2046.

As of 2019, it was estimated that 44 percent of 
infants aged less than six months globally were 
exclusively breastfed.32 The world is currently 
on track to achieve the 2025 target of at least 
50 percent for this indicator. If additional efforts 
are not made, however, the global target for 
2030 of at least 70 percent will not be achieved 
before 2038.

Adult obesity continues to rise, from 11.8 percent 
in 2012 to 13.1 percent in 201633 and is not on 
track to reach the global target to halt the rise in 
adult obesity by 2025. If�the prevalence continues 
to increase by 2.6 percent per year, adult obesity 
will increase by 40 percent by 2025, compared to 
the 2012�level.

The projections for 2025 and 2030 described 
in this section do not take into consideration 
the likely impact of COVID-19 on the different 
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forms of malnutrition. It is still very early 
to know the magnitude and duration of the 
pandemic and to predict its impact on the 
projected progress to the global targets. Box 4 
presents some of the ways COVID-19 might 
impact malnutrition.

Regional and subregional trends 
Global estimates of various nutrition indicators 
do not reveal the wide variations that exist 
between regions. Table 6 summarizes the progress 
made since baseline (2012) and the projected 
trajectories towards 2025 and 2030 targets based 
on current trends, by region and subregion. 

NOTES: * No projection over time is generated for wasting, as it is an acute condition that can change frequently and rapidly over the course of a calendar year, not captured by input data 
available. Average Annual Rate of Reduction (AARR) and Average Annual Rate of Increase (AARI) are calculated using all data from 2008 onwards for stunting, overweight and low 
birthweight (recent trend period), and from 2012 (baseline) for the other indicators.
SOURCES: UNICEF, WHO & World Bank. 2020. UNICEF-WHO-World Bank: Joint child malnutrition estimates - levels and trends in child malnutrition: key findings of the 2020 edition. [online]. 
data.unicef.org/resources/jme, www.who.int/nutgrowthdb/estimates, data.worldbank.org/child-malnutrition; NCD Risk Factor Collaboration (NCD-RisC). 2017. Worldwide trends in body-
mass index, underweight, overweight, and obesity from 1975 to 2016: a pooled analysis of 2416 population-based measurement studies in 128.9 million children, adolescents, and adults. 
The Lancet, 390(10113): 2627�2642; UNICEF & WHO. 2019. UNICEF-WHO Joint Low Birthweight Estimates. [online]. [Cited 28 April 2020]. www.unicef.org/reports/UNICEF-WHO-low-
birthweight-estimates-2019; www.who.int/nutrition/publications/UNICEF-WHO-lowbirthweight-estimates-2019; UNICEF. 2020. UNICEF Global Database on Infant and Young Child Feeding. 
In: UNICEF [online]. New York, USA. [Cited 28 April 2020]. data.unicef.org/topic/nutrition/infant-and-young-child-feeding

FIGURE 10
DESPITE SOME PROGRESS FOR MOST INDICATORS, ONLY THE 2025 TARGET FOR 
EXCLUSIVE BREASTFEEDING IS ON TRACK TO BE ACHIEVED. CHILDHOOD OVERWEIGHT 
AND ADULT OBESITY TRENDS NEED TO BE REVERSED
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Asia and Caribbean subregions are on track 
to achieve the 2025 and 2030 targets ( Table 6). 
If current progress continues, Asia and Latin 
America and the Caribbean regions will be 
very close to achieving the targets for 2025 
and 2030 (missing by only one year), while 
Africa will need to triple its progress rate if 
population growth continues to increase as 
projected (Figure 11).

Out of the 38.3�million children who were 
overweight in 2019, 24 percent lived in Africa 
and 45 percent in Asia, despite these being 
the regions with the lowest prevalence of 
children who are overweight (4.7�percent in 
Africa and 4.8 percent in Asia). Australia and 
New Zealand is the only subregion with a very 
high prevalence (20.7 percent). Southern Africa 
(12.7 percent) and Northern Africa (11.3 percent) 
have prevalences considered high,41 followed 
closely by Oceania (9.4 percent) and Western 
Asia (8.4�percent). Australia and New Zealand 
has also experienced the largest increase in 
childhood overweight, followed by Oceania 
(excluding Australia and New Zealand); these 
subregions require concerted efforts to reverse 
their rapidly rising upward trends. There has 
been little or no progress to stem the rate of 
overweight for most of the subregions between 
2012 and 2019 ( Table 6). Africa as a whole has 
halted the increase in childhood overweight so 
far, but increased efforts are needed to achieve 
the target of 3 percent by 2030. All other regions 
also require urgent action to reverse their 
upward trends (Figure 11). 

The most recent estimates (2012�2015) indicate 
that none of the regions are on track to achieve 
the target of 30�percent relative reduction in the 
proportion of babies born with low birthweight, 
even by 2030. Notably, the Southern Asia 
subregion had the highest prevalence estimate 
(26.4 percent in 2015). Rates of reduction for 
this indicator are very low for all subregions, 
with a maximum AARR of 1.2 percent per year 
in Southern Asia. Moreover, recent trends 
indicate no reduction in South America and a 
slight increase in Australia and New Zealand 
( Table 6). 

Most subregions are making at least some 
progress towards the 2025 and 2030 targets 
for exclusive breastfeeding, except Eastern 
Asia and the Caribbean, the only subregions 
experiencing a decline in prevalence. 
Central America is nearly on track to reach 
both the 2025 and the 2030 targets for exclusive 
breastfeeding, missing both targets by only 
one year if current trends continue. If the 
Eastern Africa, Central Asia and Southern 
Asia subregions maintain their current rates 
of progress, they will reach the targets set for 
both 2025 and 2030. The African and Asian 
regions present a sustained increasing trend 
in exclusive breastfeeding and are on track to 
achieve the target of at least 50 percent by 2025, 
but not the 2030 target of at least 70 percent 
(Figure 11).

All subregions show increasing trends in the 
prevalence of adult obesity between 2012 
and 2016. Thus, they are off track for the 
target of halting the rise in obesity by 2025. 
Northern America, Western Asia and Australia 
and New�Zealand had the highest levels, 
35.5 percent, 29.8 percent and 29.3 percent, 
respectively, in 2016. Latin America and the 
Caribbean as a whole and Oceania excluding 
Australia and New Zealand also had levels 
above 20 percent in�2016. 

The assessment of child wasting is made based 
on the latest estimates (2019) through a straight 
comparison to the target levels of 5 percent 
and 3 percent for 2025 and 2030, respectively. 
The prevalence of wasting for the African 
region is 6.4 percent, with only the Southern 
Africa subregion having a prevalence below 
5 percent. Oceania excluding Australia and 
New Zealand has the highest prevalence of 
wasting of all regions (9.5 percent), followed 
by Asia (9.1 percent). Southern Asia, which 
is home to more than half of the world�s 
wasted children under 5 years of age, is the 
only subregion having a high prevalence of 
14.3 percent (25 million) in 2019. By contrast, 
Latin America and the Caribbean is the 
only region with a prevalence of wasting 
(1.3�percent) already below the 2025 and 2030 
targets (Figure 11).

»
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NOTES: AARR and AARI refer to Average Annual Rate of Reduction and Average Annual Rate of Increase, respectively. AARI is used for exclusive breastfeeding because the target is to 
increase the prevalence. * No projection over time is generated for wasting, as it is an acute condition that can change frequently and rapidly over the course of a calendar year, not 
captured by input data available. ** Oceania excluding Australia and New Zealand; data for Northern America and Europe only available for low birthweight and adult obesity and thus 
not shown.

FIGURE 11
MOST REGIONS ARE NOT ON TRACK TO ACHIEVE THE TARGETS FOR CHILD 
OVERWEIGHT, AND ADULT OBESITY IS ON THE RISE IN ALL REGIONS
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SOURCES: UNICEF, WHO & World Bank. 2020. UNICEF-WHO-World Bank: Joint child malnutrition estimates - levels and trends in child malnutrition: key findings of the 2020 edition. [online]. 
https://data.unicef.org/resources/jme, www.who.int/nutgrowthdb/estimates, data.worldbank.org/child-malnutrition; NCD Risk Factor Collaboration (NCD-RisC). 2017. Worldwide trends in 
body-mass index, underweight, overweight, and obesity from 1975 to 2016: a pooled analysis of 2416 population-based measurement studies in 128.9 million children, adolescents, and 
adults. The Lancet, 390(10113): 2627�2642; WHO & UNICEF. 2019. UNICEF-WHO Joint Low Birthweight Estimates. [online]. [Cited 28 April 2020]. www.unicef.org/reports/UNICEF-WHO-
low-birthweight-estimates-2019, www.who.int/nutrition/publications/UNICEF-WHO-lowbirthweight-estimates-2019; UNICEF. 2020. UNICEF Global Database on Infant and Young Child 
Feeding. In: UNICEF [online]. New York, USA. [Cited 28 April 2020]. https://data.unicef.org/topic/nutrition/infant-and-young-child-feeding.

FIGURE 11
(CONTINUED)
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Spotlight on stunting
Stunting, or being too short for one�s age, is 
defined as length/height for age that is more than 
two standard deviations below the World Health 
Organization (WHO) Child Growth Standards 
median.43 This indicator is a well-established risk 
marker of poor child development. Before the 
age of two years, it predicts poorer cognitive 
and educational outcomes later in childhood and 
adolescence,44 and higher susceptibility to NCDs 
in adulthood.45 Stunting is also associated with 
impaired education and economic development 
at the individual, household and community 
levels.46 According to World Bank estimates, a 
1 percent loss in adult height due to childhood 
stunting is associated with a 1.4 percent loss 
in economic productivity.47 It is estimated that 
stunted children earn 20 percent less as adults 
compared to children who were not stunted.48 
Stunted and wasted children also have a higher 
mortality risk, which is further increased when 
the two conditions coexist.49

Stunting is caused by poor diets and frequent 
infections. In some settings, a high proportion 
of stunting has its origins in utero due 
to, for example, poor maternal nutrition. 
These determinants are in turn underpinned 
by other socio-economic and demographic 
factors.50,51,52,c When pregnancy occurs during 
adolescence, demands for ongoing maternal 
growth limit the nutrients available for the fetus, 
which can lead to childhood stunting.46 Growth 
failure often continues after birth, as a ref lection 
of suboptimal breastfeeding practices and 
inadequate complementary feeding and control of 
infection.53 The complementary feeding period, 
generally corresponding to age 6�24 months, 
represents an important period of sensitiv ity 
to stunting with lifelong, possibly irreversible 
consequences.54 Therefore, focusing on the 
critical 1�000-day window from conception to the 
child�s second birthday is key. 

Stunting and other forms of undernutrition early 
in life may predispose children to overweight 
and NCDs later in life. In some settings, early 

c  Socio-economic status refers to an individual�s access to social and 
economic resources. It is usually measured by educational level, income 
and occupation.

stunting might predispose an individual to a 
more central distribution of adiposity at later 
ages, which could translate to overweight or 
obesity. The extent to which maternal obesity 
adversely affects early growth and development 
of offspring might be exacerbated if the mother 
was undernourished in early life, reinforcing 
the intergenerational cycle of malnutrition in its 
different forms.55

In 2019, 144 million children under 5 were 
affected by stunting worldwide, a 12 percent 
reduction relative to the baseline reference 
year for the global nutrition targets in 2012 
(164 million). Current progress is insufficient 
for the world to achieve the target of 40 percent 
reduction in the number of stunted children 
by 2025 (98.6 million) as well as the 2030 
target of 50 percent reduction (82.2 million). 
Across subregions, progress in reducing 
stunting between the baseline (2012) and latest 
(2019) years show the disparities in terms of 
acceleration required to achieve the 2025 and 
2030 targets (Figure 12). 

The biggest challenge remains�in�the 
sub-Saharan Africa subregion, where projected 
rapid under-5 population growth would offset 
the projected progress in terms of prevalence, 
hampering efforts to bring down the number 
of children affected.�In�contrast, the projected 
decrease in population in Asia and�in�Latin 
America and the Caribbean, together with 
the projected decrease�in prevalence, have 
contributed to progress towards the target.

The prevalence of stunting is unequally 
distributed across the globe, and even within 
regions and subregions, with contrasting severity 
levels (Figure 13). 

Globally, stunting estimates vary by wealth, 
residence, age and gender (Figure 14).56 Among 
available groupings, the largest disparity 
in stunting prevalence is seen between 
the poorest and richest wealth quintiles. 
Children from the poorest wealth quintile 
had a stunting prevalence of 43 percent, 
more than double that of children from the 
richest quintile. The prevalence of stunting 
among children residing in rural areas was 
34 percent, 1.7 times higher than children »
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NOTES: * Eastern Asia does not include Japan. No data available for South America and Europe.
SOURCE: UNICEF, WHO & World Bank. 2020. UNICEF-WHO-World Bank: Joint child malnutrition estimates - levels and trends in child malnutrition: key findings of the 2020 edition. [online]. 
https://data.unicef.org/resources/jme; www.who.int/nutgrowthdb/estimates; data.worldbank.org/child-malnutrition

FIGURE 12
SUB-SAHARAN AFRICA IS THE ONLY SUBREGION WITH A RISING NUMBER OF 
STUNTED CHILDREN
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in urban areas. Between boys and girls, the 
difference in stunting prevalence is small at the 
global level. A large proportion of childhood 
stunting that makes up the under-5 stunting 
burden is accumulated in the first 1�000 days. 
These findings are aligned with previous 
studies53 and reiterate the need to target 
stunting prevention interventions during this 
critical window of opportunity.

Disparities in the prevalence of child 
stunting between the richest and poorest 
households are observed in all regions and 
subregions with available estimates (Figure 15). 
The differences at the regional level in Africa 
and Asia mask large variances seen at the 

subregional level. For example, children from 
the poorest households in Central Asia have 
significantly lower stunting prevalence than 
those from the richest households in Southern 
Asia. Southern Asia is also the only subregion 
where more than half of the children from 
the poorest wealth quintile are stunted. 
The poorest in Northern Africa have a 
prevalence which is only 1.4�times higher than 
the richest, the smallest relative difference of 
all subregions in the world. Western Africa, on 
the other hand, is the only subregion where 
the gap in prevalence of stunting between the 
poorest and richest surpasses 30 percentage 
points. While the absolute difference between 
richest and poorest in Latin America and 

NOTES: Levels of severity as published in de Onis et al. (2019).41 * Eastern Asia excluding Japan. ** Oceania excluding Australia and New Zealand. *** Northern America subregional 
average based on United States data. There is no estimate available for the subregions of Europe or Australia and New Zealand due to insufficient population coverage. These maps are 
stylized and not to scale and do not reflect a position by UNICEF, WHO or World Bank Group on the legal status of any country or territory or the delimitation of any frontiers.
SOURCE: UNICEF, WHO & World Bank. 2020. UNICEF-WHO-World Bank: Joint child malnutrition estimates - levels and trends in child malnutrition: key findings of the 2020 edition. 
[online]. https://data.unicef.org/resources/jme, www.who.int/nutgrowthdb/estimates, data.worldbank.org/child-malnutrition

FIGURE 13
GLOBALLY, 21.3 PERCENT OF CHILDREN UNDER 5 ARE STUNTED, AND 7 SUBREGIONS OUT OF 17  
HAVE HIGH OR VERY HIGH STUNTING PREVALENCES IN 2019
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the Caribbean is the smallest of all regions, 
the relative difference is the largest, with 
children from the richest households�classif ied 
as having�a low stunting prevalence and 
those in the poorest�households as having 
a high stunting prevalence in terms of 
severity level. This suggests�the need for 
intensified�efforts�to address�inequities�even 
in this region�where stunting reduction 
as a whole may�no longer be considered a 
pressing issue. 

Framework for action on stunting
Following the set of recommendations in the 
Framework of Action of the Second International 

Conference on Nutrition (ICN2), the UN 
Decade of Action on Nutrition and its Work 
Programme, countries are encouraged to 
address the persistent problem of childhood 
stunting.25,27,57 According to the Stunting 
Conceptual Framework developed by WHO,58 
a range of actions is needed, targeting the 
individual, household, community, national and 
global levels.

Tackling child stunting requires the involvement 
of different sectors, including health, agriculture, 
social protection and education, and different 
levels of involvement, from planning and 
implementation to monitoring and evaluation.

NOTES: Estimates are based on the most recent national survey with disaggregated data available between 2013 and 2019 and thus only include a subset of the country data used for 
the global Joint Malnutrition Estimates (JME). The estimates for each grouping are based on a different subset of countries given variable data availability by background 
characteristics. Estimates are population weighted and require >50 percent population coverage to be displayed. The relative difference between the highest and lowest for each 
grouping is shown in red and was calculated using unrounded estimates.
SOURCE: UNICEF, WHO & World Bank. 2020. UNICEF-WHO-World Bank: Joint Malnutrition Expanded country dataset, May 2020. [online]. https://data.unicef.org/resources/jme,  
www.who.int/nutgrowthdb/estimates, data.worldbank.org/child-malnutrition (analysis from 118 countries).

FIGURE 14
THE PREVALENCE OF STUNTING IS HIGHER IN RURAL AREAS AND IN POOREST HOUSEHOLDS
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Some key evidence-based actions include:

1.	Adolescent and maternal nutrition: Consistent access 
to affordable foods that support healthy 
diets, including food sources of v itamins and 
minerals, are vital to ensure that adolescents 
and women have the ability to maintain an 
adequate diet throughout pregnancy and 
lactation. Globally, approximately 11 percent 
of births occur among girls between the 
ages of 15 and 19 years. Adequate nutrition 
before and during pregnancy is essential for 
meeting maternal and foetal growth needs, 
optimal birth outcomes and reducing the risk 
of later NCDs. When a growing adolescent 

becomes pregnant, there is competition 
for nutrients between the mother and the 
foetus. This can result in cessation of the 
prospective mother�s linear growth and 
increase her risk of stunting, and can also 
lead to foetal growth restriction and low 
birthweight.46 However, many adolescents and 
women cannot access healthy diets needed to 
meet the demands of pregnancy, especially 
in low- and middle-income countries where 
numerous micronutrient deficiencies coexist. 
Balanced energy and protein supplementation 
are an important intervention for the 
prevention of adverse perinatal outcomes in 
undernourished women. It increases birthweight 

NOTES: Estimates are based on the most recent national survey with disaggregated data available between 2013 and 2019 (n=74) and thus only include a subset of the country data 
used for the JME regional and subregional estimates. Only regions and subregions with sufficient (>50 percent) population coverage are displayed to meet adequate population 
coverage. * South-eastern Asia excludes Indonesia and ** Latin America and the Caribbean excludes Brazil. The relative difference between poorest and richest is shown in red and was 
calculated using unrounded estimates.
SOURCE: UNICEF, WHO & World Bank. 2020. UNICEF-WHO-World Bank: Joint Malnutrition Expanded country dataset, May 2020. [online]. https://data.unicef.org/resources/jme,  
www.who.int/nutgrowthdb/estimates, data.worldbank.org/child-malnutrition

FIGURE 15
IN LATIN AMERICA AND THE CARIBBEAN, STUNTING PREVALENCE OF CHILDREN LIVING IN THE POOREST 
HOUSEHOLDS IS ABOUT THREE TIMES HIGHER COMPARED TO THOSE LIVING IN THE RICHEST HOUSEHOLDS 
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by 41g and reduces the risk of stillbirths by 
40 percent and small-for-gestational-age births 
by 21�percent.59 Thus, increasing daily energy 
and protein intake for pregnant women in 
undernourished populations is recommended 
to reduce the risk of low-birthweight neonates, 
especially in highly food-insecure areas or 
in populations with little access to a variety 
of foods. Social protection programmes also 
increase food security and reduce women�s risk 
of becoming undernourished due to periods of 
pregnancy and lactation.60

2.	Optimal breastfeeding practices: Early initiation and 
exclusive breastfeeding for the first six months 
provides protection against gastrointestinal 
infections, which can lead to severe nutrient 
depletion and therefore stunting.61 Breastmilk 
is also a key source of nutrients during 
infection. Studies in resource-poor settings 
have associated non-exclusive breastfeeding 
with poorer growth outcomes, because 
breastmilk is replaced by less nutritious 
foods or water that often also expose infants 
to diarrheal infections. Similarly, continued 
breastfeeding in the second year contributes 
significantly to intake of key nutrients that are 
lacking in low-quality complementary diets in 
resource-poor settings.

3.	Child dietary diversification: One of the most 
effective interventions for preventing 
stunting during the complementary feeding 
period is improving the quality of children�s 
diets. For example, the consumption of 
animal source foods has been associated 
with improved linear growth.62,63 Vitamins 
and minerals in the diet are also vital as they 
boost immunity and healthy development.64 
Assessments of nutrition-sensitive 
agriculture interventions identify dietary 
diversif ication and income generating 
activities through family farming as likely 
pathways through which agriculture and 
food systems could improve nutrition and 
reduce stunting. Recent analyses suggest 
that households that can afford diversif ied 
diets, including fortif ied complementary 
foods, experience improved nutrient 
intakes and reduced stunting.46 However, 
the paradox remains that the price and 
accessibility of these nutritious foods which 
are necessary for healthy development are 
often much higher than their less nutritious 

counterparts. These price patterns are an 
element of the shift of dietary patterns 
observed in the �nutrition transition�.65 
Thus, improving the availability and 
the affordability of nutritious foods that 
contribute to healthy diets can ensure 
healthy feeding and eating habits and reduce 
the risk of child stunting (see Part 2).

4.	Water, sanitation and hygiene: Infectious diseases 
caused by a lack of hygienic conditions and 
clean water are important determinants of 
child stunting. Clean and sufficient drinking 
water, proper sanitation, drains for wastewater 
and proper management of solid waste are key 
interventions in deprived areas. 

5.	Social protection/cash transfer programmes: Social 
protection schemes can improve access 
to food products that are rich in protein, 
v itamins and minerals that would otherwise 
not be accessible to poor households. 
These programmes targeted to low-income 
households are more effective when coupled 
with additional interventions or conditions 
such as attending health and nutrition services 
and good sanitation practices.

6.	Monitoring health inequalities: Monitoring stunting at 
national and subnational levels is needed to 
identify geographic areas and subpopulations 
where prevalence is highest. The most 
affected areas and population groups should 
be prioritized for interventions. The most 
disadvantaged and vulnerable groups are 
often adolescents, women and children liv ing 
in poorest households in rural areas but also 
urban areas. Addressing these inequalities 
might help to prevent stunting.

Recognizing that both the drivers and solutions 
to the multiple facets of malnutrition are 
intricately linked, ten �double-duty actions� 
have been identif ied to address the problems 
of undernutrition (including stunting) and 
obesity simultaneously.66,67 These actions include 
interventions, programmes and policies to be 
implemented at all levels of the population 
� country, city, community, household and 
individual. Several of the above recommendations 
are also considered double-duty actions 
to address malnutrition in all its forms. 
Other double-duty actions include school food 
programmes and policies to promote food 
environments able to provide healthy diets.67
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diets, it has been diff icult to develop valid 
food- or diet-related metrics of diet quality for 
global monitoring because of the rich variety of 
foods consumed and dietary patterns observed 
worldwide. Existing metrics are relatively new 
and have not yet been applied widely enough 
to provide global data or are specific only to a 
single population group. The scarcity of data 
on what people are eating � especially data 
that are comparable across countries � adds 
to the challenge of monitoring trends in diet 
quality worldwide. 

After describing some of these challenges in 
monitoring diet quality globally, this section 
presents evidence on global trends in availability 
of food for human consumption and assessments 
of diet quality at the global and national levels. 
The important link between food insecurity and 
diet quality is also examined.

The evolving view of diet in the food security 
and nutrition debate
In the mid-twentieth century, food security 
interventions focused on agricultural production 
strategies to increase food supplies and meet 
dietary energy needs. Production of staple foods 
was emphasized, typically with less attention 
given to the nutritional diet quality.

In the decades that followed, awareness grew 
that this focus was largely misguided. The real 
problem was that many people did not have 
year-round access to safe, affordable healthy diets 
in sufficient quantity necessary to support health 
and well-being.71 The nutrient adequacy of diets 
became a central element of food security and 
nutrition programmes.

As the century drew to a close, it became 
increasingly evident that food insecurity was 
associated not only with undernutrition, but 
often with overweight and obesity, as well, 
particularly in upper middle- and high-income 
countries. This put a spotlight on additional 
aspects of diet quality in the food security 
and nutrition policy debate. Consequently, 
interventions and policies have shifted from 
closing the dietary energy gap to making healthy 
diets more widely available and affordable, 

while simultaneously addressing multiple 
forms of malnutrition through the adoption of 
double-duty actions (see Section 1.2).66 Actions 
and policies aimed at ensuring food security 
must also focus on increasing access to nutritious 
foods that contribute to healthy diets in order to 
combat all forms of malnutrition.

A healthy diet is guided by basic principles 
that can be put into practice in multiple ways
Diet quality comprises four key aspects: 
variety/diversity (within and across food 
groups), adequacy (sufficiency of nutrients or 
food groups compared with requirements), 
moderation (foods and nutrients that should be 
consumed with restraint) and overall balance 
(composition of macronutrient intake).72 
Exposure to food safety hazards is another 
important quality aspect. According to WHO,  
a healthy diet protects against malnutrition 
in all its forms, as well as non-communicable 
diseases (NCDs) such as diabetes, heart disease, 
stroke and cancer.73 It contains a balanced, 
diverse and appropriate selection of foods 
eaten over a period of time. A healthy diet 
ensures that a person�s needs for macronutrients 
(proteins, fats and carbohydrates including 
dietary f ibres) and essential micronutrients 
(vitamins and minerals) are met, specif ic to 
their gender, age, physical activ ity level and 
physiological state. Healthy diets include less 
than 30�percent of total energy intake from 
fats, with a shift in fat consumption away 
from saturated fats to unsaturated fats and 
the elimination of industrial trans fats; less 
than 10 percent of total energy intake from 
free sugars (preferably less than 5�percent); 
consumption of at least 400 g of fruits and 
vegetables per day; and not more than 5�g per 
day of salt (to be iodized).73 While the exact 
make-up of a healthy diet varies depending 
on these individual characteristics, as well as 
cultural context, locally available foods and 
dietary customs, these basic principles of what 
constitutes a healthy diet are the same (Box�5).

The changes needed across food systems 
and beyond to promote healthy diets vary 
considerably depending on the context. 
Populations have different health and nutritional 
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SOURCES: Australian Government National Health and Medical Research Council 2013. Australian Dietary Guidelines. Summary. Canberra; Chinese Nutrition Society. 2019. Chinese Food 
Guide Pagoda. In: Chinese Nutrition Society [online]. Beijing. [Cited 28 April 2020]. en.cnsoc.org/dGuideline/611921203.html; Ministry of Public Health of Thailand. 2001. Working 
group on Food-Based Dietary Guidelines for Thai people. Manual, Nutrition Flag: Healthy Eating for Thais. Nutrition Division, Department of Health, Ministry of Public Health. First 
edition. Bangkok. Pie charts based on FAO calculations (see Annex 2).

FIGURE 16
DIFFERENT WAYS OF APPLYING THE PRINCIPLES FOR HEALTHY DIETS:  
EXAMPLES FROM THREE COUNTRIES

VEGETABLES AND
LEGUMES/BEANS

FRUITS

ANIMAL FOODS AND
LEGUMES/BEANS

GRAIN FOODS

DAIRY AND ALTERNATIVES

RECOMMENDATIONS AS PERCENTAGE
WEIGHT OF FOOD GROUPS

18%

35%

18%

9%

20%

VEGETABLES
AND FRUITS

LEAN MEATS,
FISH AND EGGS

CEREALS, TUBERS
AND LEGUMES

MILK AND DAIRY;
SOYBEANS AND NUTS 

RECOMMENDATIONS AS PERCENTAGE
WEIGHT OF FOOD GROUPS

SALT, COOKING OIL
2%

22%

21%

11%
44%

FRUITS

RICE,
STARCHY

FOOD

VEGETABLES

MEAT

RECOMMENDATIONS AS PERCENTAGE
WEIGHT OF FOOD GROUPS

AUSTRALIA

CHINA

THAILAND

MILK

OIL, SUGAR
AND SALT

10%

14%

15%

44% 12%

5%

Use small amounts Only sometimes and in small amounts

Enjoy a wide variety of nutritious foods 
from these �ve food groups every day.
Drink plenty of water.

Australian Guide to Healthy Eating

Grain (cereal) foods, 
mostly wholegrain 
and/or high cereal 
�bre varieties

Vegetables and 
legumes/beans

Lean meats and 
poultry, �sh, eggs, 
tofu, nuts and seeds 
and legumes/beans

Milk, yoghurt, cheese and/or 
alternatives, mostly reduced fat

Fruit

Polenta

Muesli

Quinoa

Wheat �akes

Mixed nuts

Red kidney  
beans

Red kidney 
beans

Red lentils

Lentils

Chickpeas

Chickpeas

Penne

Fettuccine

| 43 |



PART 1 FOOD SECURITY AND NUTRITION AROUND THE WORLD IN 2020

relative proportions of the food groups; and the 
food depicted. Such differences ref lect health 
and nutrition problems, food availability, eating 
patterns and food cultures that are specific to 
each country (see Annex�2 for more detail and 
Annex 4, Table�A4.1 for additional examples of 
quantif ied national FBDGs).

When national FBDGs include quantitative 
recommendations, they can also be 
used as a tool to assess adherence to the 
guidelines in a given population (see�Box�6). 
Quantitative recommendations facilitate the use 
of FBDGs for other research purposes, as well: 
the analysis of the cost and affordability of diets 
presented in Section�2.1 is an example (see�Box�11 
and Annex�4). At this time, however, only about a 
third of countries with FBDGs specify quantities, 
which presents challenges for assessing 
adherence to the guidelines and for research 
aimed at global and regional analyses.

While each country must define the best way 
to translate the basic principles for healthy 
diets into FBDGs appropriate for its own 
context, there have been efforts in recent 
years to define theoretical global healthy 
diet patterns (see Section 2.2). This is for the 
purpose of researching global dietary intake 
patterns and their relationship to health and 
environmental outcomes, and of enabling 
cross-country comparisons. 

As the concept of healthy diets evolved with 
growing knowledge about the impacts of diets 
on health outcomes, the impacts of diets on 
the environment have come under increasing 
scrutiny. A growing body of scientif ic 
evidence reveals how the way we produce and 
consume food is taking a toll on the natural 
resource base and contributing to greenhouse 
gas emissions (see Section 2.2).81,74,82 The 
environmental and health impacts will increase 
if trends in diet and population growth 
continue.83 As populations become more 
aff luent and urbanized, they demand more 
food, particularly more meat, f ish, dairy, eggs, 
sugar, fats and oils,84 which can contribute to 
higher risk of diet-related diseases as well as 
greater environmental impacts, for example 
those associated with consumption of animal 
source foods. In addition, projected population 

growth of 2 billion people by 2050, most of 
which is likely to occur in currently low- 
and middle-income countries, will further 
increase diet-related environmental pressure. 
In light of these trends, it is therefore crucial 
to promote healthy diets in ways that are 
environmentally sustainable. 

Trends in food available for human 
consumption and aspects of diet quality  
in the world: a look at the evidence through 
different lenses
Global assessment of food consumption and 
diet quality poses many challenges. To date 
there is no single, validated composite index 
to measure the multiple dimensions of diet 
quality mentioned above across all countries: 
variety/diversity; adequacy; moderation; and 
overall balance. Alternative approaches used to 
assess the diet quality of populations include 
use of measures that capture a single facet 
of diet quality such as dietary diversity,72 or 
consumption of food groups, single foods or food 
components whose intake should be increased 
or limited to protect health.72,85 An additional 
challenge is the lack of robust, cross-country 
comparable data on individual dietary intake 
worldwide.86 In its absence, different sources of 
data may be used for global assessment of food 
and nutrient intake and diet quality, each with 
certain strengths and limitations (see Annex�2). 

An added issue which hampers comparability 
of dietary estimates and recommendations 
from different studies and countries is the 
use of different food group classif ications 
and the total number of food groups used. 
Classif ication of foods into food groups can 
be done based on different aspects, such 
as the nutritional profiles of foods (e.g. 
protein-rich), purpose of the analysis (e.g. 
identify vitamin A and iron-rich foods), and 
botanical definition and their common use 
(e.g. tomatoes and eggplants are consumed 
as vegetables, but botanically they are 
fruits).�Furthermore, imposing a classif ication 
on already existing data is circumscribed by 
the granularity of the data. For example, it 
is not possible to identify highly processed 
foods high in fats, sugars and/or salt using 

»

»
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BOX 6
HOW DO CURRENT CONSUMPTION PATTERNS COMPARE WITH NATIONAL FOOD-BASED DIETARY 
GUIDELINES RECOMMENDATIONS? CASE STUDY FROM BELGIUM

To help guide daily food choices, some FBDGs include 
recommended dietary intake patterns expressed as 
servings (often in grams) to be consumed from each 
food group per day by age and sex group. In such 
cases, if individual food consumption data are 
available for a given country, the adherence to FBDGs 
can be evaluated for specific population groups. 

The image on the left side of the figure below 
shows the pyramid graphic chosen by Belgium to 
communicate the recommendations in its national 
FBDGs. The image on the right compares the mean 
habitual food consumption of 14�17 year-olds in 
Belgium taken from the 2014�2015 National Food 
Consumption Survey with the FBDGs recommendations 
for this age group.78

Looking at the graphic, it is evident that adolescents 
in Belgium are eating much less than the recommended 
amount for most food groups. This pattern is similar 
to that found in other European countries. A study 

covering ten cities in nine countries found that 
adolescents ate half of the recommended amount of 
fruits and vegetables and less than two-thirds of the 
recommended amount of milk (and dairy products), 
but consumed much more meat (and meat products), 
fats and foods and drinks containing high amounts of 
sugars than recommended. Nonetheless, median total 
daily energy intake was estimated to be nearly in line 
with the recommendations.79

Some countries have developed a Healthy Eating 
Index (HEI) based on their FBDGs, by converting 
their FBDGs messages into a score which is used to 
monitor diet quality over time. However, since an 
HEI needs to be developed, validated and updated 
whenever the FBDGs are revised, these indices are 
not very common, and currently not available for any 
lower-middle-income countries. In their absence, a 
�snapshot� comparing the current diet and FBDGs, as 
presented here for Belgium, can be very useful.

SOURCE: Adapted from Bel, S., De Ridder, K.A.A., Lebacq, T., Ost, C., Teppers, E., Cuypers, K. & Tafforeau, J. 2019. Habitual food consumption of the Belgian population in 2014�2015 
and adherence to food-based dietary guidelines. Archives of Public Health, 77(14), published under Creative Commons Attribution 4.0 International License (http://creativecommons.
org/licenses/by/4.0/). The authors used the 2011 Flemish active food triangle for comparison rather than the updated 2017 food pyramid that is also available in FAO (2020),80 as the 
former included quantifiable recommendations (weights or volumes).

COMPLIANCE OF MEAN HABITUAL FOOD CONSUMPTION WITH THE FOOD-BASED DIETARY GUIDELINES 
IN ADOLESCENTS (14�17 YEARS)
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Food Balance Sheets or Supply and Utilization 
Accounts data. The remainder of this section 
and Part 2 present various analyses which 
rely on slightly different food groupings. 
Nevertheless, each analysis is based on a 
relevant food group classif ication according to 
the study purpose and the type of data used.

Trends in global and regional food availability
Data on food availability from FAO Food 
Balance Sheets (FBS) have been widely used 
by economists, researchers and policymakers 
as a proxy of national average food 
consumption. They are used to identify very 
broad aspects of dietary patterns across the 
world. In fact, for some countries, particularly 
low-income nations, FBS may be the only data 
source available for this purpose. 

FAO has put together FBS annually for most 
countries and territories since 1961. The balance 
sheets87,88 are compiled from Supply and 
Utilization Accounts (SUA), which are detailed 
lists of over 400 food and agricultural items. 
The availability estimates are produced by 
balancing the data on a country�s food supply 
(production, imports and opening stocks) 
against its food utilization (exports, availability 
for consumption, seeds, feed, post-harvest 
losses, other utilizations and closing stocks). 
The FBS provide information on quantities 
expressed in terms of primary equivalents for 
crops, livestock products and fish commodities. 
SUA provide more granular information of 
official or assessed quantities of commercialized 
food products. However, both FBS and SUA 
data provide information on food availability 
only at the national, aggregate level. They do 
not provide information on actual individual 
food or nutrient intake, or the distribution of 
access to the food available by the different 
population groups. In some cases, national SUA, 
as well as FBS, might not ref lect production 
from some small farms or private households. 
Therefore, these caveats should be carefully 
considered when using and interpreting FBS 
and SUA data.

In the analysis below, SUA data are used to 
depict trends in availability of 10 selected 
food groups, and 3 meat subgroups, by region 
and by country income group for the years 

2000�2017.e The contribution of all food groups 
(combined into 7 groupings) to total food and 
dietary energy supply in 2017 is also presented 
by country income group. The novelty of this 
analysis is three-pronged. First, it uses SUA 
data instead of FBS data. Second, foods are 
classified into food groups on the basis of their 
nutritional relevance following the classifications 
used in the FAO/WHO Global Individual Food 
consumption data Tool (GIFT)89 instead of the 
FBS classification. Third, food quantities are 
adjusted for losses that may occur up to the retail 
level and for non-edible portions. This is done 
to estimate quantities that are closer to what 
people may actually be consuming. The estimates 
presented ref lect food available (edible quantities) 
for human consumption. Thus, they are likely 
to be higher than actual individual intake (see 
Annex 2 and Gheri et al. (forthcoming)90 for an 
expanded description of the methodology, results 
and limitations of SUA and FBS data).

Low-income and lower-middle-income countries 
rely heavily on staple foods like cereals, roots, 
tubers and plantains. The availability of staple 
foods for the world has changed little between 
2000 and 2017 (Figure 17). There were modest 
f luctuations in the availability of cereals across 
regions and country income groups. In 2017, cereal 
availability was highest in lower-middle-income 
countries (391�g/capita/day), and lowest in 
high-income countries (259�g/capita/day). 
Availability of roots, tubers and plantains 
increased in lower-middle-income countries, 
driven by a rise in Africa. It decreased in 
high-income countries, due primarily to 
reductions in Northern America and Europe. 
The global availability of pulses, seeds and nuts 
increased 24�percent from 2000 to 2017, with the 
largest increases in low- and lower-middle-income 
countries (Figure 18).

Only upper-middle-income countries and Asia 
have enough fruits and vegetables available 
to meet the FAO/WHO recommendation of 
consuming a minimum of 400 g per day.91,92  

e  Geographical regions were defined according to the United 
Nations Standard Country or Area Codes for Statistical Use (M49 
standard) classification,131 while countries were classified into four 
country income groups (high-income countries, upper-middle-income 
countries, lower-middle-income countries and low-income countries) 
using the World Bank classification for the 2020�year.132

»
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In 2000, in all regions, availability of fruits and 
vegetables for human consumption was below 
400 g/capita/day. Out of all country income 
groups, only upper-middle-income countries 
surpassed that mark. Between the years 2000 
and 2017, the world average availability of fruits 
and vegetables increased from 306 to 390�g/
capita/day (Figure 17). Upper-middle-income 
countries showed the highest percentage 
change increase (50�percent) in total fruits and 
vegetables available. These countries had a 
notably higher total combined availability of 
fruits and vegetables (645�g/capita/day) than the 
other country income groups. For high-income 
countries, availability of fruits and vegetables has 
declined slightly over time. 

From 2000 to 2017, the availability of fruits 
and vegetables in Africa increased from 
167 to 191�g/capita/day. In low-income 
countries it grew from 121 to 142�g/capita/day. 
However, the total amounts available in Africa 
and low-income countries fall far short of the 
400�g/capita/day consumption target. In 2017, 
Asia was the only region with enough fruits and 
vegetables available to meet the recommended 
amount (470�g/capita/day). However, even if 
the per capita availability appears to cover the 
recommended consumption at the population 
level, there is no assurance that consumption is 
distributed in a manner that satisfies the needs 
of all individuals.

NOTES: The estimates presented here are adjusted for food losses that happen along part of the supply chain, from post-harvest up to (and including) retail, and are adjusted for 
inedible portions. The �fruits, vegetables and their products� group refer to all fresh, dry and processed (e.g. canned) fruits and vegetables. Fruit and vegetable juices and drinks are 
excluded. The �dairy products� group includes milk, fermented products, cheese and other milk products sourced from cattle equine and other mammals. For more details about the 
food groupings, see Annex 2.
SOURCE: FAO.

FIGURE 17
FROM 2000 TO 2017, THE GLOBAL AVAILABILITY OF FRUITS AND VEGETABLES AND  
DAIRY PRODUCTS INCREASED, WHILE AVAILABILITY OF STAPLE FOODS REMAINED STABLE
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The results from this analysis are generally in 
agreement with the findings of two other studies 
based on individual-level data, which found that 
in most regions of the world, consumption of 
fruits and vegetables (among adults) is largely 
inadequate.93,94 

Availability of animal source foods overall is 
highest in high-income countries, but it is fast 
growing in upper-middle-income countries. 
Global trends in the availability of animal source 
foods showed an increase for eggs, f ish, poultry, 

processed meat and dairy products between 2000 
and 2017 (Figures 17, 18 and 19).

Most of the global increases in animal source foods 
were observed in lower- and upper-middle-income 
countries. Asia�showed the largest increase in the 
total amount of animal source foods available, 
driven mostly by increases in dairy products in 
Central and Southern Asia (not shown).

In high-income countries during the period 
2000�2017, availability of meat and dairy 

NOTES: The estimates presented here are adjusted for food losses that happen along part of the supply chain, from post-harvest up to (and including) retail, and are adjusted for 
inedible portions. The �red meat� group includes all types of mammalian muscle meat (e.g. beef, veal, pork, lamb, mutton, horse and goat). The �poultry� group includes all types of 
bird muscle meat (e.g. chicken, turkey, duck). The �fish, shellfish and their products� group includes fresh and processed fish, shellfish and their products. For more details about the 
food groupings, see Annex 2.
SOURCE: FAO.

FIGURE 18
FROM 2000 TO 2017, THE GLOBAL AVAILABILITY OF PULSES AND NUTS, AND POULTRY 
AND FISH INCREASED, WHILE AVAILABILITY OF RED MEAT INCREASED LARGELY IN 
UPPER-MIDDLE-INCOME COUNTRIES
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products was double the amount available in 
other country income groups. In 2017, red meat 
availability for these countries was 97�g/capita/
day, which translates into 35.4�kg/capita/year. 
Availability of processed meat increased 
in all regions and country income groups 
between 2000 and 2017, particularly in 
upper-middle-income countries, Asia and Latin 
America and the Caribbean. Dairy availability 
in high-income countries declined since 
2000, particularly in Oceania and Northern 
America and Europe. Low-income countries 
had the lowest availability of meat, eggs and 
fish with minor variations. Large increases 
in availability of eggs and fish between 2000 

and 2017 are noted in lower-middle- and 
upper-middle-income countries.

Increased availability of meat, which likely 
ref lects increasing demand, may have positive or 
negative implications for health depending on the 
context. For poor and vulnerable people in most 
low-income countries, and for population groups 
with higher nutrient requirements, such as infants 
and women of reproductive age, a small increase 
in meat and other animal source foods can greatly 
improve the nutritional adequacy of their diets, 
because they are good sources of quality protein 
and important micronutrients.95 However, a 
high consumption of red and processed meat 

NOTES: The estimates presented here are adjusted for food losses that happen along part of the supply chain, from post-harvest up to (and including) retail, and are adjusted for 
inedible portions. The �processed meat� group includes meat that has been transformed through salting, curing, fermentation, smoking, or other processes to enhance flavour or 
improve preservation (e.g. sausages, ham, canned meat). The �eggs and their products� group includes fresh and processed eggs. The �sugar and sweeteners� group refers to sugar, 
sweeteners (e.g. glucose, fructose) and sugar crops (e.g. sugar cane, sugar beet). The �fats and oils� group includes all types of animal fats and oils, and vegetable oils. For more details 
about the food groupings, see Annex 2.
SOURCE: FAO.

FIGURE 19
FROM 2000 TO 2017, THE GLOBAL AVAILABILITY OF PROCESSED MEAT, EGGS  
AND FATS INCREASED, WHILE AVAILABILITY OF SUGAR DECREASED
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can contribute to high saturated fat and/or salt 
intakes, and is associated with higher risk of 
certain types of cancer and other diet-related 
NCDs.93,96 Furthermore, diets high in animal 
source foods, particularly beef, lamb, milk and 
other dairy products have a higher environmental 
impact than plant-based diets (see Section�2.2).

The availability of sugars and fats is highest in 
high-income countries, but the largest increases 
were seen in upper-middle-income countries. 
Availability of fats and oils increased steadily 
for all regions and country income groups from 
2000 to 2017 (see Figure 19). The highest increases 
were observed in upper-middle-income countries. 
High-income countries had the highest availability 
over time, but the smallest increase in percentage 
change. Looking at sugars and sweeteners, the 
availability in high-income countries (109 g/
capita/day or 39.8�kg/capita/year) was double that 
of upper- and lower-middle-income countries 
in 2017, and four times the amount available in 
low-income countries. 

The findings presented in Figures 17, 18 and 19 are 
in line with other empirical evidence that shows 
that�in recent decades, diets, particularly from 
upper-middle-income countries, have shifted 
away from staples towards more animal source 
foods, sugars, fats and oils.84,97

Food groups available for consumption differ 
across country income groups. At the global 
level, in 2017, cereals, roots, tubers and plantains 
represent the highest contribution to the total 
food available for human consumption, both 
in terms of edible quantities (34 percent) 
and dietary energy (51�percent) (Figure 20). 
Globally, and in all country income groups 
dietary energy availability has increased since 
2000, with high-income countries showing 
the smallest increase (not shown). Fruits and 
vegetables represent the second-most available 
food group (in�percentage of weight), whereas 
their contribution to total dietary energy 
availability is small (6�percent globally), which 
is to be expected as they tend to be low in 
dietary energy. Conversely, sugars and fats 
are the second-highest group in terms of 
total dietary energy contribution, but they 
represent a relatively small fraction in terms of 
quantity available. 

In low-income countries, cereals, roots, tubers 
and plantains represent nearly 60 percent 
of all food available (by weight) in 2017. 
This percentage decreases gradually with 
country income groups, down to 22�percent 
in high-income countries. Likewise, the 
contribution from animal source foods (f ish, 
meat, eggs and dairy), in percentage of weight, 
varies with the country income group. It is higher 
in high-income countries (29�percent) compared 
to upper-middle- and lower-middle-income 
countries (20 percent), and lowest in low-income 
countries (11�percent).

The SUA data that informs the above analyses 
ref lect food availability for human consumption 
up to 2017. As such, this analysis does not 
factor in the effects of the COVID-19 pandemic 
on food availability. Box 7 summarizes some 
of the potential ways in which the COVID-19 
pandemic is likely to impact the availability of 
nutritious foods and, consequently, diet quality of 
the population. 

These analyses of national level food availability 
provide indirect information on trends in diet 
quality over time and across regions and country 
income groups. But it is information derived 
from actual food consumption and nutrient 
intake data � when available � that allows 
detailed assessments of diet quality in different 
populations. Indicators of dietary diversity like 
those used in the following section, compiled 
from such data, are an increasingly valuable 
component of the evidence base. 

Dietary diversity of young children and women 
A key element of diet quality is dietary 
diversity, or the variety of foods from different 
food groups that make up the diet. Eating a 
larger variety of foods tends to increase the 
chances that a person will consume adequate 
amounts of different nutrients necessary 
for their overall health and well-being. 
Several tools for measuring dietary diversity 
have been developed for specif ic populations, 
including the Minimum Dietary Diversity 
for Women (MDD-W) indicator (Box 8) and 
the Minimum Dietary Diversity (MDD) 
indicator for infants and young children. 
The latter is used for the global assessment 
below. The data that inform such indicators »
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NOTES: The estimates presented here are adjusted for food losses that happen along part of the supply chain, from post-harvest up to (and including) retail, and are adjusted for 
inedible portions. The �other� group includes beverages (i.e. alcoholic, fruit juice, fruit juice concentrate, vegetable juice, vegetable juice concentrate and sweetened beverages), 
stimulants (tea, coffee and cocoa), spices and condiments, and sugar-preserved fruits. For more details about the food groupings, see Annex 2.
SOURCE: FAO.

FIGURE 20
THE PROPORTIONS OF DIFFERENT FOOD GROUPS AVAILABLE FOR HUMAN CONSUMPTION  
DIFFER ACROSS COUNTRY INCOME GROUPS: A�SNAPSHOT OF 2017
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BOX 8
MINIMUM DIETARY DIVERSITY FOR WOMEN: EVIDENCE FROM THREE COUNTRIES

The Minimum Dietary Diversity for Women (MDD-W) 
indicator is a proxy that reflects dietary diversity and 
micronutrient adequacy for women of reproductive 
age.109 It is calculated by counting how many out of 
ten defined food groups* have been consumed over 
the previous 24 hours. If foods from five or more of 
these food groups have been consumed, minimum 
dietary diversity � which is associated with a greater 
chance of adequate intake of 11 micronutrients � is 
considered to be achieved.110 Since the launch of 
the MDD-W in 2015, ten countries have collected 
nationally representative MDD-W data and many 
others have used it for research or impact evaluation 
at subnational level. The MDD-W indicator is�one 
of the World Food Programme�s (WFP) corporate 
indicators for stunting prevention and�nutrition-sensitive 
programming in specific contexts. In 2018, there were 
data available for programmes in 29 countries.** 
In 2019, it was decided that the MDD-W would be 
included as a core indicator in the Demographic and 
Health Survey (DHS) Programme, which currently 
covers 90 countries. 

Before this decision was taken, however, a few 
countries had already included the MDD-W in their 
national DHS. Nepal (2016), Tajikistan (2017) 

and Nigeria (2018) have reported the most recent 
available results.111,112,113 The table in this box shows 
the percentage of women aged 15�49 years meeting 
MDD-W (�5�food groups) in these three countries 
according to area of residence (urban/rural) and 
wealth quintile. Overall, 50�percent of women in 
Nepal achieved minimum dietary diversity; the figures 
for Nigeria and Tajikistan were 56�percent and 
80�percent, respectively. A higher percentage of urban 
residents achieved minimum dietary diversity than their 
rural counterparts. 

Foods from the �grains, white roots and tubers, 
and plantains� group were consumed most. 
Over 98 percent of the women in all three countries 
reported eating them. At least 70�percent of women 
in Nigeria and Tajikistan reported consuming food 
from the �meat, poultry and fish� group, compared 
with only 35 percent in Nepal. The percentage of 
women reporting consumption of �dark green leafy 
vegetables� was highest in Nigeria (72.7�percent) 
and lowest in Tajikistan (18.7 percent). For �other 
vitamin�A-rich fruits and vegetables� the percentage 
was highest in Tajikistan (59.9 percent). For �other 
fruits�, the percentage was lowest in Nigeria 
(35.7 percent).

PERCENTAGE OF WOMEN AGED 15�49 YEARS MEETING MDD-W (� 5 FOOD GROUPS) IN THE 24 HOURS 
PRECEDING THE INTERVIEW, ACCORDING TO URBAN/RURAL RESIDENCE AND WEALTH QUINTILE

Background characteristic Nigeria Tajikistan Nepal

Overall 56.0 80.0 50.0

By residence

Urban 61.0 86.1 55.1

Rural 51.1 78.5 44.4

By wealth quintile

Lowest 48.9 72.1 37.5

Second 48.0 76.3 44.3

Middle 53.4 81.3 43.6

Fourth 58.2 85.6 58.1

Highest 66.8 86.4 75.9

SOURCES: National Population Commission of Nigeria & ICF. 2019. Nigeria Demographic and Health Survey 2018. Abuja, Nigeria, and Rockville, USA; Statistical Agency under the 
President of the Republic of Tajikistan, Ministry of Health and Social Protection Population of the Republic of Tajikistan & ICF. 2018. Tajikistan Demographic and Health Survey 2017. 
Dushanbe, Republic of Tajikistan, and Rockville, USA; Ministry of Health of Nepal, New ERA & ICF. 2017. Nepal Demographic and Health Survey 2016. Kathmandu, Nepal, Ministry of 
Health of Nepal.

* The ten food groups are: 1) grains, white roots and tubers, and plantains; 2) pulses (beans, peas and lentils); 3) nuts and seeds; 4) dairy; 5) meat, poultry and fish; 6) eggs; 7) dark 
green leafy vegetables; 8) other vitamin A-rich fruits and vegetables; 9) other vegetables; and 10) other fruits. 

** WFP has also introduced a modified way of scoring the MDD-W to capture the contribution to micronutrient intake from specialized nutritious foods such as super cereal, which 
substantially increase the likelihood of having an adequate micronutrient intake. Super cereal and other specialized nutritious foods, for example, are provided to pregnant and 
lactating women who receive food assistance or are targeted by social protection programmes.114
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SOURCE: UNICEF Global Databases, 2019.

FIGURE 21 
CHILDREN LIVING IN URBAN HOUSEHOLDS 
AND THOSE FROM RICHER FAMILIES  
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surveys.107 These indicators consider the 
number of different food groups consumed 
and the number of times a child was fed in the 
24�hours prior to the survey. 

The MDD indicator f refers to the percentage of 
children 6�23 months of age who have consumed 
the recommended minimum number (f ive) of 
the following eight food groups: breastmilk; 
grains, roots and tubers; legumes and nuts; 
dairy products (infant formula, milk, yogurt, 
cheese); f lesh foods (meat, f ish, poultry and 
liver/organ meats); eggs; v itamin-A rich fruits 
and vegetables; and other fruits and vegetables. 
A proxy for the nutrient content of foods 
consumed by infants and young children, it is 
an indicator in the Global Nutrition Monitoring 
Framework for tracking progress towards WHA 
global nutrition targets for 2025 and 2030 SDG 
targets. Information on dietary diversity can 
be collected by simply asking about a child�s 
consumption of foods from the different food 
groups during the previous 24 hours, as is 
done in the Demographic and Health Surveys 
and the UNICEF Multiple-Indicator Cluster 
Surveys. The data can also be constructed 
using 24-hour dietary recall data, as long as 
foods can be grouped into the standard groups 
listed above. UNICEF has been collecting data 
and maintaining a database on children�s diets 
since the early 1990s when the initial set of 
global standard indicators were established. 
Indicators assessing the quality of children�s diets 
such as MDD were developed relatively recently 
(2008�2010) and have been included in global 
databases since 2014.

Globally, less than one in three children 
6�23�months of age (29 percent) met the 
minimum dietary diversity, i.e. ate foods from 
at least f ive out of eight food groups on the day 
prior to the interv iew, although there is wide 
variation across the world (Figure 21).108 Dietary 
diversity was low in the majority of the regions, 
with less than 40 percent of children meeting 
minimum dietary diversity in seven out of the 
eleven subregions (Figure 22). Nearly three in f ive 

f   Following a technical consultation on infant and young child 
feeding practices in 2017, the definition for this indicator was revised. 
In order to meet minimum dietary diversity, children are required to eat 
foods from five out of eight rather than the previous cut-off of four out of 
seven food groups with breastmilk being the eighth food group.

»
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children 6�23 months of age met the minimum 
dietary diversity in Central America compared 
with only one in f ive in Southern Asia and 
Middle Africa. Overall, there are no notable 
differences in dietary diversity between boys 
and g irls, but there are stark disparit ies in the 
prevalence of minimum dietary diversity by 
the place of residence (urban/rural) and wealth 
status. The prevalence of children eating foods 
from at least f ive out of eight food groups is on 
average 1.7 t imes higher among children l iv ing 
in urban areas than in rural, and those l iv ing in 
the r ichest households compared to the poorest 
(Figure 21).

Looking at consumption patterns by food 
group, three in four children consume 
grains/starchy foods and breastmilk. The Pan 
American Health Organization (PAHO) and 
WHO guiding principles for feeding breastfed 

and non-breastfed children indicate that f lesh 
foods and eggs should be consumed daily (or 
as often as possible) because they are rich 
sources of many key micronutrients like iron 
and zinc.105,106 However, less than one in three 
children consumed f lesh foods such as meat, 
poultry and fish, and only one in f ive children 
consumed eggs in the previous day (Figure 23).108 

How does food insecurity affect  
what people eat?
Households and individuals that experience 
food insecurity face uncertainties about their 
ability to obtain enough safe and nutritious 
foods for an active and healthy life, due to lack 
of money or other resources. As�a consequence, 
they may have poorer diets than those that are 
food secure or only mildly food insecure. 

SOURCE: UNICEF Global Databases, 2019.

FIGURE 22
PERCENTAGE OF CHILDREN 6�23 MONTHS OF AGE EATING FOODS FROM MINIMUM NUMBER 
OF FOOD GROUPS. THE VAST MAJORITY OF CHILDREN 6�23 MONTHS OF AGE ARE NOT 
MEETING THE MINIMUM DIETARY DIVERSITY
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NOTES: Analysis based on a subset of 72 countries with data available between 2013 and 2018 covering 61 percent of the global population.
SOURCE: UNICEF. 2019. The State of the World’s Children 2019. Children, Food and Nutrition: Growing well in a changing world. New York, USA. Data from UNICEF Global Databases.

FIGURE 23
THE MAJORITY OF CHILDREN IN THE WORLD CONSUME GRAINS, ROOTS AND TUBERS. 
FEW CHILDREN ARE BEING FED FLESH FOODS OR EGGS
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Much of the existing evidence highlighting 
the association between household food 
insecurity levels and dietary outcomes comes 
from Northern and Latin America and is based 
on data collected using experience-based 
food insecurity measures similar to the FIES. 
Studies from different countries have shown 
that both dietary diversity and consumption of 
nutritious foods, such as fruits, vegetables, dairy 
and meat, tend to worsen as food insecurity 
becomes more severe.115,116,117,118,119 Preliminary 
analysis of FIES data, combined with data 
collected using new cross-country comparable 
metrics of diet quality, point to a similar 
association (Box 9). The body of evidence that is 
comparable across countries is growing as more 
countries include the FIES, or compatible scales, 
in national population-based surveys that also 
collect food consumption data. 

The analysis presented below expands on 
previous studies by considering cross-country 
comparable measures of food insecurity that 
are calibrated against the global FIES scale. 
It explores dietary patterns according to levels 

of food insecurity based on the analysis of food 
security and food consumption data from two 
lower-middle-income countries, Kenya and 
Sudan, and two upper-middle-income countries, 
Mexico and Samoa.g Population average estimates 
of usual consumption for 11 food groups and 
of total dietary energy are computed for each 
food insecurity class. The food groupings 
were defined on the basis of their nutritional 
relevance following the classif ications used in 
the FAO/WHO GIFT,89 with some exceptions. 
Only statistically significant results are reported.h

g  The four surveys are nationally representative and include either the 
FIES (Kenya, Samoa and Sudan) or the ELCSA (Latin America and 
Caribbean Food Security Scale), which is a similar experience-based 
food insecurity measure (Mexico). The mean consumption (per capita 
per day) was estimated for a selection of 11 food groups, along with 
the dietary energy for all food groups. For the analysis of dietary 
energy with HCES data (Kenya, Sudan and Samoa) only food items 
reported in terms of quantities were considered; food items reported 
only as expenditure (e.g. lunch consumed away from home) were 
excluded. In the analysis of dietary energy with Mexico ENSANUT 
2012 (individual dietary intake data), all items were considered. 

h  Regression analyses are followed by Tukey�s pairwise post-hoc tests 
to determine whether there was a difference between the mean of all 
possible pairs, except for Samoa, where differences across groups 
were assessed with regression analysis only.

»
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In Kenya, Samoa and Sudan, food consumption 
information was collected at the household level 
in Household Consumption and Expenditure 
Surveys (HCES). i In Mexico, it was captured at 
the individual level using an individual-level 
food consumption survey. Individual-level 
surveys provide detailed quantitative individual 
food and nutrient intake information that can 
be disaggregated at many levels (e.g. sex and 
age). Due to their high cost and complexity, 
the number of recent, nationally representative 
surveys is relatively small. Food consumption 
data from HCES, on the other hand, are more 
widely available, across countries and over time. 
However, HCES are not purposefully designed to 
capture food consumption. Instead, they provide 
information at the household level, albeit not for 
individual household members. For this reason, 
while the food insecurity status in the analysis 
that follows is comparable across countries, the 
food consumption levels should be compared 
with caution (see Annex�2 and Alvarez-Sanchez 
et al. [forthcoming]120 for a full description of the 
methodology and the results).

Overall, the analysis reveals that people who 
experience moderate or severe food insecurity 
consume less meat and dairy products (in all four 
countries) and less fruits and vegetables (Kenya 
and Sudan) than those who are food secure or 
mildly food insecure (from here on, referred to as 
“food secure”) (Figure 24). Consumption of cereals, 
roots, tubers and plantains, and pulses, seeds and 
nuts either decreases slightly, remains similar, 
or increases, resulting in a higher proportional 
contribution of these food groups to the total 
diet. The more food insecure people are, the 
larger the share of staples in their diet. This holds 
true even if food insecure people in Kenya and 
Sudan reduce their consumption of staples, 
because they reduce consumption of other food 
groups even more.

i  The three HCES used in this analysis (from Kenya, Samoa and 
Sudan) collected information on food consumed at the household level 
(i.e. apparently consumed; this may include food waste at the 
household level). This is in contrast to the individual-level food 
consumption survey from Mexico that collected information on 
individuals’ food intake (i.e. food ingested). However, for simplicity, 
herein, we use the term “consumption” to refer to food estimates and 
“intake” to refer to dietary energy estimates, from both household and 
individual-level data. Our use of the term “consumption” differs from 
that of economists who refer to “consumption” as food and non-food 
expenditures.133 

In Kenya and Sudan, those who experience 
moderate food insecurity consume lower 
quantities of all food groups than those who are 
food secure – with the exception of cereals in 
both countries and fish in Kenya – and have a 
lower dietary energy intake. People experiencing 
severe food insecurity consume lower quantities 
of roots, tubers and plantains, dairy, vegetables, 
fats and oils, sweets and sugars (Kenya and 
Sudan), cereals, fruits, eggs and fish (Kenya) 
than those who are moderately food insecure. 
In Kenya, food insecure people consume a 
slightly higher amount of f ish, compared with 
those who are food secure. This could be 
explained by the fact that subsistence fishing is 
practiced by some of the poorest and most food 
insecure communities in the country.124

In Mexico and Samoa, notable variations in the 
diet are also observed between the food secure 
and the food insecure groups, but they follow a 
different pattern than Kenya and Sudan. As food 
insecurity becomes more severe, dietary energy 
intake remains relatively stable in Samoa and 
declines less markedly in Mexico compared 
to Kenya and Sudan. There is a reduction in 
the consumption of some animal source foods 
(such as dairy and meat), but minimal change 
(or even an increase) in the consumption 
of some plant-based foods (such as cereals, 
roots, tubers and plantains, pulses, seeds and 
nuts, and vegetables) and sweets and sugars. 
In Mexico, fruit consumption decreases with 
food insecurity, whereas in Samoa it increases. 
Conversely, consumption of eggs in Mexico is 
higher for those who are food insecure.

The finding that diet quality worsens with 
increasing severity of food insecurity is 
consistent with the theoretical construct of 
food insecurity on which the FIES is based: 
people experiencing moderate food insecurity 
face uncertainties about their ability to obtain 
food and have been forced to compromise on 
the nutritional quality and/or quantity of the 
food they consume. On the other hand, people 
experiencing severe food insecurity have 
typically run out of food and, at worst, gone one 
or more days without eating.125 

»

»
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NOTES: Food consumption estimates shown for selected food groups only. In Kenya, Sudan and Samoa, food insecurity was measured with the FIES, and food group and dietary energy 
consumption were calculated excluding food items reported only in terms of monetary value (with no food quantities attached). In Samoa, the prevalence of severe food insecurity was 
very low, thus, the prevalences of moderate and severe food insecurity were combined. In Mexico, food insecurity was measured with the �Escala Latinoamericana y Caribeña de 
Seguridad Alimentaria� (ELCSA), and food group and dietary energy consumption were calculated considering all food items. For details about the food groupings, see Annex 2.
SOURCE: FAO, with data from from the Kenya Integrated Household Budget Survey 2015, the Sudan Study of Consumption Patterns and Nutrition 2018, Mexican Encuesta Nacional de 
Salud y Nutrición (ENSANUT) 2012, and the Samoa Household Income & Expenditure Survey 2018.

FIGURE 24
AS FOOD INSECURITY BECOMES MORE SEVERE, FOOD CONSUMPTION AND DIETARY 
ENERGY INTAKE DECREASE AND STAPLES MAKE UP A LARGER SHARE OF THE DIET
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These results not only apply to high-income 
countries but also to lower-middle and 
low-income countries, where overweight and 
obesity are a pervasive and growing problem. 
Income growth of countries is associated 
with lower levels of stunting, as well as with 
increases in overweight and obesity.11  
The relative inexpensiveness of energy-dense 
foods high in fat, sugar and salt is implicated 
in high rates of obesity. This is seen in 
high-income countries12 as well as in 
transitional economies, such as China, India 
and urban Africa. New research also shows that 
overweight increases in lower-middle-income 
countries are mainly due to very rapid 
changes in food systems, particularly the 
availability of cheap, highly processed food and 
sugar-sweetened beverages.13

Recent evidence shows that reductions in 
child stunting, which also reduces the risk 
of overweight and obesity, are associated 
with lower relative prices of fresh cow�s milk, 
eggs, meat, f ish and fortif ied infant foods.7,14 
However, evidence is not conclusive and 
additional studies are needed, including the 
potential nutritional impacts of eggs and cow�s 
milk in key target groups.15,16,17,18,19 

New analysis in this report provides further 
evidence of the association between cost and 
affordability of a healthy diet (see Box 10 for 
definition and Annex 3 for the methodology of 
the healthy diet) and food security and nutrition 
outcomes.m It shows that, across regions and 
country income groups, the more unaffordable 
a healthy diet is, the greater the prevalence of 
undernourishment (PoU) and child stunting 
becomes (Figure 25). Regional differences 
and development context matter, however. 
Looking at country income groups in Figure 25A, 
we see that high-income countries, mainly 
representing Europe and Northern America, 
are concentrated in the bottom left of the 
graph, denoting average lower levels of 
undernourishment and higher affordability 
of healthy diets than in other countries. 

m  These findings are aligned with the findings from other studies: 
Esfarjani et al. (2013),339 Dagnelie, Van Staveren and Hautvast 
(1991),340 Krasevec et al. (2017),341 Branca and Ferrari (2002)342 and 
Rah et al. (2010).343 

Similarly, African countries, represented by 
blue dots in Figure 25d, report the highest rates of 
stunting associated with higher unaffordability 
of healthy diets (with few exceptions).

The association between adult obesity and 
affordability of a healthy diet is the inverse of 
the other associations. High-income countries 
have the highest affordability f igures of the 
healthy diets and, at the same time, the highest 
rates of adult obesity. Likewise, Latin America 
and the Caribbean have also among the highest 
adult obesity rates, although with slightly 
higher unaffordability (Figure 25E-F), as the cost 
of the healthy diet in this area is higher than 
the average in high-income countries (USD�3.98 
vs. USD�3.43). In fact, results in these regions 
align with recent research on the different 
stages of the so-called �obesity transition�, 
in which as countries develop and GDP per 
capita grows, the prevalence of overweight and 
obesity increases substantially. However, this 
picture hides demographic and socio-economic 
differences within countries and, over time, 
different groups are affected. Where cheap 
energy-dense foods of minimal nutritional 
value are available, the poor will buy these 
foods, as healthy diets are still too expensive for 
them.20,21 Many high-income countries, notably 
the United States of America and Europe, 
have for some time been in that stage of the 
�obesity-transition� where the prevalence of 
obesity among those with lower socio-economic 
status surpasses that of those with higher 
socio-economic status. However, it should be 
noted that, although this is not the only variable 
that inf luences weight gain, the focus of this 
report remains on the cost and affordability.

How do costs and affordability of diets constrain 
access to food? 
Cost and affordability measure one aspect of 
food systems, namely the degree to which food 
choices are constrained by food prices and 
household (or per capita) income. Of all the 
barriers to food access, cost and affordability are 
among the most important, particularly in the 
case of nutritious food.22,23 According to FAO 
and WHO (2019),24 �Sociocultural aspects of 
food choice notwithstanding, people generally 
eat what they can afford.� »
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BOX 10
DESCRIPTION OF THE THREE DIETS USED IN THE COST AND AFFORDABILITY ANALYSIS 

For the purpose of this analysis, three reference diets 
are analysed for cost and affordability to simulate 
incremental levels of diet quality, starting from a basic 
energy sufficient diet to a nutrient adequate diet and 
then to a healthy diet. 

�ENERGY SUFFICIENT DIET�
This diet provides adequate calories for energy 
balance for work each day. This is achieved using  
only the basic starchy staple for a given country  
(e.g. maize, wheat or rice only).

�NUTRIENT ADEQUATE DIET� 
This diet not only provides adequate calories (per 
the energy sufficient diet above), but also relevant 
nutrient intake values of 23 macro- and micronutrients 
through a balanced mix of carbohydrates, protein, 
fat, essential vitamins and minerals within the upper 
and lower bounds needed to prevent deficiencies and 
avoid toxicity. Macronutrient intakes are within the 
Acceptable Macronutrient Distribution Range (AMDR) 
set by the Institute of Medicine (2006).45

�HEALTHY DIET� 
This diet provides adequate calories and nutrients (per 
the energy sufficient and nutrient adequate diets above), 
but also includes a more diverse intake of foods from 
several different food groups. As described in the last 
section of Part�1 of this report, this diet is intended 
to meet all nutrient intake requirements and to help 
prevent malnutrition in all its forms, including diet-related 
non-communicable diseases (see Part 1, Box 5). 
 

The healthy diet is based on global guidelines46,47,48 
that are nationally adapted to a country�s individual 
characteristics, cultural context, locally available foods 
and dietary customs through national food-based 
dietary guidelines (FBDGs). At this time, however, 
there are relatively few countries that have quantified 
national FBDGs. Therefore, for analysis purposes, the 
healthy diet in this section is guided by the quantified 
recommendations from ten national FBDGs, which 
represent a range of dietary recommendations 
articulated by countries. These are then locally adapted 
to each country through the assignment of least-cost 
food items available by food group in each country 
(see Box 11 and Annex 4, Table A4.1 for the description 
of the ten FBDGs). Although the healthy diet is not 
selected on the basis of nutrients but is determined 
by FBDGs, this diet meets on average 95 percent of 
nutrient needs,�and it can be therefore almost always 
considered as nutrient adequate.49

THE AIM OF THE COST AND AFFORDABILITY ANALYSIS 
The ultimate aim of the analysis presented in this 
section is to measure whether food systems bring 
these three levels of diet quality within reach of the 
poorest, using those foods that meet each standard at 
the lowest possible cost. In this case, the least cost of 
the three diets are theoretical and do not necessarily 
represent diets currently consumed. 

See Boxes 11 and 12 for a brief description of the 
methodology for estimating the cost and affordability 
of the three diets and its caveats. For a full description 
of the definition, methodology and data sources of the 
three diets, see Annex 3.

THREE INCREASING LEVELS OF DIET QUALITY

HEALTHY DIET
includes foods from several food groups and
has greater diversity within food groups

NUTRIENT ADEQUATE DIET
meets required levels of all essential nutrients

ENERGY SUFFICIENT DIET
meets needs for short-term subsistence

SOURCE: FAO.
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Of all the regions in the world, the affordability 
of a healthy diet poses the greatest challenge in 
Africa. In�this continent, the average cost of a 
healthy diet exceeds the average food expenditure 
(USD�3.87 vs. USD�3.57), and it is 2.2 times 
higher in Western Africa (USD�4.03 vs. USD�2.66) 
(Figure 29c). Some countries show a much more 
disproportionate cost of this diet compared with 
their average food expenditures. In Burundi, 
Liberia, Niger and Togo, in particular, the cost 
of healthy diets is between 4 and 7�times higher 
than average food expenditures, with Liberia 
reporting the highest unaffordability.

While a healthy diet is on average affordable 
in North Africa (71�percent of average food 
expenditures), it is not affordable in three 
subregions of sub-Saharan Africa (Eastern, 
Middle and Western Africa). In Western Africa, 
it is 2.2�times more expensive than the average 
food expenditure, followed by Eastern Africa 
and Middle Africa, where the diet is 1.8, and 
1.4�times higher than average food expenditures, 
respectively. It is affordable in Southern Africa 
where the healthy diet represents 92�percent of 
average food expenditures. Overall, a healthy 
diet is not affordable for more than 70�percent of 
the countries in Africa (35 out of 50).

In Asia, a healthy diet is on average affordable 
(78�percent of average food expenditures), 
owing to the affordability seen in Western 
Asia (56�percent), Eastern Asia (81�percent), 
Central Asia (85�percent), and South-eastern 
Asia (88�percent). However, it is not affordable 
in Southern Asia (102�percent). For 10�countries 
in Asia, out of 40�countries analysed, the 
cost of a healthy diet exceeds the average 
food expenditure.

Countries in food crisis face even greater 
challenges in accessing a healthy diet, especially 
countries with a protracted crisis situation which 
are characterized by complex, multidimensional 
conf licts and extreme fragility. In�these contexts, 
the cost of a healthy diet is similar to the global 
average (USD�3.80 and USD�3.75 per person, 
respectively); however, the proportion of the 
people who cannot afford this diet is significantly 
higher compared with the world average. Most or 
86 percent of the population in countries with a 
protracted crisis situation cannot afford a healthy 

diet. This is double the world average figure 
(38�percent) and is 57�percent higher than what is 
estimated for the Global South (Box 13).

More than 3 billion people in the world  
cannot afford a healthy diet 
Affordability comparing cost of the diets to estimated income 
distribution in each country
The above analysis has shown clearly that 
a nutrient adequate and a healthy diet are 
significantly less affordable than an energy 
sufficient diet. In many countries, the poor would 
have to use most or all of their total income in 
order to acquire adequate quantities of essential 
nutrients and a diversity of nutritious food 
groups; and for a number of countries, even this 
amount would not be enough. In such situations, 
affordability imposes an insurmountable obstacle, 
so price and income constraints need to be 
addressed within supportive food environments 
for nutrition knowledge and behaviour change to 
be effective in inf luencing choices. 

Ultimately, the aim of the cost and affordability 
analysis presented so far is to quantify the 
number of people for whom even a lowest-cost 
healthy diet is out of reach. Table 8 presents 
estimates of the prevalence and the total number 
of people for whom each of the three levels of 
diet quality is not affordable, based on estimated 
income distribution. These estimates assume 
that people spend on average 63�percent of their 
income on food, where this chosen percentage 
represents the food share expenditure of the 
poorest segment of the population in low-income 
countries, according to the World Bank (see Box 12 
and Annex 3). To give a range of confidence to 
these estimates, the prevalence and number of 
people who cannot afford the three diets are also 
computed using lower-bound and upper-bound 
estimates that are shown in Annex�3 ( Table�A3.3).

Based on this analysis, it is estimated that 
more than 3 billion�people in the world could 
not afford a healthy diet in 2017. Most of these 
people live in Asia (1.9 billion) and Africa 
(965 million), although there are millions 
that live in Latin America and the Caribbean 
(104.2 million), and in Northern America and 
Europe (18�million). The highest proportion of 
the population that could not afford a healthy 
diet is seen in Western Africa (82�percent), 

»

»
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The quantification of the health and environmental 
costs are related to a dietary shift from national 
average food consumption patterns to healthy diets 
that include sustainability considerations. To quantify 
health costs, a region-specific health model that covers 
dietary and weight-related risk factors was used. 
To quantify environmental costs, emissions accounting 
and economic valuation models were used. 

BASELINE DATA AND FOUR ALTERNATIVE HEALTHY 
DIET PATTERNS 
For the baseline diet, food availability estimates in the 
year 2010 are taken from a harmonized data set of 
FAO Food Balance Sheets (FBS) that includes the full set 
of 16 food commodities. Food availability estimates are 
used as a proxy for national average food consumption, 
after applying regional data on food wastage at the 
consumption level combined with conversion factors 
into edible matter (see Annex�7). Underlying the 
analysis, there are estimates of national average food 
consumption in the base year 2010, as well as future 
food consumption projected in year 2030, which is 
estimated considering expected changes in income, 
population and dietary preferences.75 In this analysis, 
national average food consumption is referred to as 
the benchmark diet (BMK) or current food consumption 
patterns in reporting results. 

Starting from food availability estimates, the 
International Model for Policy Analysis of Agricultural 
Commodities and Trade (IMPACT)74 was used to 
simulate the benchmark as well as four alternative 
healthy diet patterns that include sustainability 
considerations in 157 countries in year 2030. 
Projections were also carried out for year 2050 for 
sensitivity analysis. In the IMPACT model, regional 
commodity prices are endogenously determined by 
market-clearing conditions that take into account 
changes in world prices, trade policies and costs, 
and producer and consumer support measures in 
national markets. Commodity prices in the base year 
were based on data from the Agricultural Market 
Access Database of the Organisation for Economic 
Co-operation and Development,76,77 and estimates of 
export and import tariffs were adopted from the Global 
Trade Analysis Project (GTAP).78

The four alternative healthy diet patterns were 
developed by the EAT-Lancet Commission on Healthy 
Diets from Sustainable Food Systems, based on a 
comprehensive review of the literature on healthy 
eating and food system sustainability:79 a flexitarian 
diet (FLX), which contains small to moderate amounts 
of all animal source foods; a pescatarian diet (PSC), 
which contains moderate amounts of fish but no 
other meat; a vegetarian diet (VEG), which contains 
moderate amounts of dairy and eggs, but no fish 
or other meat; and a vegan diet (VGN), which is 
completely plant-based consisting of a variety of fruits 
and vegetables, whole grains and plant-based protein 
sources, such as legumes and nuts. These diets are in 
line with observed dietary patterns.80,81,82 See Annex�7 
for full description of these�diets.

METHODS TO ESTIMATE HEALTH COSTS
For estimating the health costs, the proportions of 
mortality and disease cases attributable to dietary 
and weight-related risk factors were first calculated, 
with a focus on NCDs. These are the proportions that 
would be avoided if the risk exposure changed from 
current food consumption patterns to any of the four 
alternative healthy diet patterns. Changes in mortality 
at the regional level were calculated by multiplying 
these proportions by region, disease- and age-specific 
death rates and population numbers. For measuring 
the health burden of diets, methods developed by 
the Global Burden of Disease (GBD) project were 
followed, using a comparative risk assessment 
framework of dietary and weight-related risks.83 The 
assessment included four disease endpoints: coronary 
heart disease, stroke, type�2 diabetes mellitus and 
cancer (both in aggregate and as site-specific 
cases, such as colon and rectal cancer)80 in line with 
available cost-of-illness estimates.84 The risk factors 
included seven dietary risks: low intake of fruits, 
vegetables, legumes, nuts and whole grains, as well 
as high intake of red meat and processed meat. 
The risk factors included also three weight-related 
risks: being underweight, overweight or obese. 
Note that high intake of sodium is not included in 
this analysis as a risk factor. Although, ideally, cost 
estimates would also include the costs related to 

BOX 14
VALUATION OF HEALTH AND CLIMATE-CHANGE COSTS: BASELINE DATA AND METHODS
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Even considering only obesity, estimated 
economic costs from existing studies vary 
considerably due to the different methodologies 
used to estimate indirect and direct costs.95,99 

For example, estimates from the United States 
of America range from USD�89 billion to 
USD�212 billion in total costs per year; those from 
China are estimated at 3.6 and 8.7 percent of 
gross national product (GNP) in 2020 and 2025, 
respectively; and for Brazil, it is projected that 
there could be a doubling of the obesity-related 
healthcare costs from USD�5.8 billion in 2010 to 
USD�10.1 billion in 2050. 

There are also data limitations on the healthcare 
costs and the effect of obesity and overweight 
on productivity and disabilities, as these have 
rarely been studied in low- and middle-income 
countries, despite the fact that more than 
70 percent of all obese or overweight people in 
the world live in these contexts. The most widely 
quoted, for 2014, reports that obesity is projected 
to cost USD 2 trill ion annually by 2050, largely 
driven by the value placed on lost economic 
productivity plus direct healthcare costs.100 

In valuing the economic impacts of poor quality 
diets, it is not only linked to mortality and the 
direct medical and healthcare costs associated 
with treating a specific disease, but also 
involves indirect costs. The indirect costs can be 
significant, accounting for up to 60 percent of 
the total costs of being overweight or obese.101 
They include, for example, reduced educational 
attainment, lower lifetime earnings, costs of 
informal care, loss of productivity, increased 
disabilities and loss of working days. 

Despite these challenges, valuating the health 
impacts of diet-related diseases, specif ically 
NCDs, provides a useful indication of the level 
of impacts. This report provides a comparative 
analysis of the health benefits of global dietary 
changes for all major regions in the world and 
by country income group. The analysis of hidden 
costs or externalities related to the health impact 
of diets combines two parameters: the estimated 
number of deaths due to four specific NCDs 
(coronary heart disease, stroke, cancer, type�2 
diabetes mellitus), and the estimated health 
costs associated with those NCDs. Due to data 
limitations, the indirect costs included in the 

analysis presented in this report only relate to 
the loss of productivity/working days, and the 
costs of informal care. 

As mentioned above, ideally cost estimates 
should include the costs related to the health 
impact of undernutrition, both in terms of 
deaths and lost productivity due to diets that 
are not sufficiently nutritious. However, data 
for these estimations do not exist. The health 
costs presented here, therefore, are likely to be 
underestimated. Despite these data limitations, 
the current analysis provides important insights 
on the costs and health benefits of consuming 
healthy diets. 

Results
Shifting to healthy diets, including not only 
cutting out energy-dense foods of minimal 
nutritional value, but also increasing the 
diversity of nutritious foods, is associated with 
significant reductions in mortality. This f inding 
is seen across all four healthy diet scenarios, 
looking at average estimates of avoided deaths 
in 2030 compared with the benchmark scenario 
of national average current food consumption 
patterns (Figure 32). At the global level, for 
example, the adoption of the f lexitarian diet 
would result on average in 12.7 million avoided 
deaths, ranging between a minimum of 7 and 
a maximum of 18.3�million avoided deaths. 
For the other three diet patterns, avoided deaths 
are projected to be even higher: an average 
of 13.2 million (7.5�18.9) for the pescatarian, 
12.9�million (7.3�18.6) for the vegetarian and 
13.7 million (7.9�19.4) for the vegan diet (Figure 32).

Moving away from the global averages, 
important differences in health benefits emerge 
across regions and country income groups. 
Middle-income countries, which represent 
69 percent of the world population in 2030, 
have the most to gain in terms of reduced 
mortality by switching to any of the four 
alternative diet scenarios. Between 73 and 
75�percent of avoided deaths in the world, 
across the four diets, occur in middle-income 
countries. Specifically, the highest percentage 
of deaths avoided (range 54�56�percent) would 
be seen in lower-middle-income countries, 
followed by upper-middle-income countries 
(range 19�20�percent), high-income countries 
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(on average 68�percent) are due to imbalances in 
dietary composition. The remaining 32�percent of 
the avoided deaths are due to imbalanced weight 
levels (see Annex�8, Table A8.1). 

Assuming that current food consumption 
patterns accommodate expected changes in 
income and population, as per in the benchmark 
scenario (BMK), health costs are projected to 
amount to an average of USD 1.3 trill ion in 2030 
(Figure 33). More than half (57�percent) of these 
are direct healthcare costs as they are associated 
with expenses related to treating the different 
diet-related diseases. The other part (43�percent) 
accounts for indirect costs, including losses in 
labour productivity (11 percent) and informal 
care (32 percent). 

Across country income groups (Annex 8, 
Figure A8.1), the level of total costs is inf luenced 
by the general level of healthcare spending 
(healthcare costs are highest in high-income 
countries) and by population numbers 
(middle-income countries have the largest share 
of world population, estimated at 76 percent). 
Hence, the greatest costs are seen in high-income 
countries (USD�637 billion), followed by 
lower-middle-income countries (USD�415 billion), 
upper-middle-income countries (USD�252 billion) 
and low-income countries (USD�17 billion). 

If, instead, any of the four alternative diet 
patterns used for the analyses are adopted (FLX, 
PSC, VEG, VGN), diet-related health costs 
dramatically decrease by USD 1.2�1.3 trill ion, 
representing an average reduction of 95�percent 
of the diet-related health expenditures worldwide 
compared to the benchmark scenario in 2030 
(Figure 34).

Although most avoidable deaths would be found 
in middle-income countries (more than twice as 
many as in high-income countries), on average, 
49 percent of all cost savings would occur in 
high-income countries due to their higher 
health expenditure. 

Lower-middle-income countries not only 
stand to benefit from the highest number 
of avoided deaths, but their cost saving is 
also significant, second only to high-income 
countries. More important, this cost saving in 

lower-middle-income countries derives mostly 
from savings on indirect costs, which include 
avoided productivity losses and days not worked, 
potentially leading to positive second-round 
effects for livelihoods and growth in the 
economy overall. 

Hidden climate-change costs 
What people eat, and how that food is produced, 
not only affects their health, but also has major 
ramifications for the state of the environment 
and for climate change. Most global and 
cross-country valuations of environmental 
impacts focus on GHG emissions, because 
data limitations hamper global cross-country 
comparisons of other important environmental 
impacts related to land use, energy and water use.

NOTES: The figure shows projected diet-related health costs in 2030 (USD billion) if 
current food consumption patterns (BMK) remain unchanged. The figure shows direct 
costs (direct medical and healthcare costs associated with treating a specific disease) 
and indirect costs (indirect loss of productivity per working days and the costs of 
informal care associated with specific disease). The diet-related diseases included in 
the analysis include coronary heart disease, stroke, cancer and type�2 diabetes 
mellitus. See Box 14 for the definition of the diet (BMK) and a summary of the 
methods and data sources. For the full methodological notes, see Annex 7.
SOURCE: Springmann, M. 2020. Valuation of the health and climate-change benefits 
of healthy diets. Background paper for The State of Food Security and Nutrition in the 
World 2020. Rome, FAO.

FIGURE 33 
UNDER CURRENT FOOD CONSUMPTION 
PATTERNS, DIET-RELATED HEALTH COSTS ARE 
PROJECTED TO REACH USD�1.3�TRILLION PER 
YEAR IN 2030 
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out of many possible diet scenarios that could 
be simulated to achieve results in terms of GHG 
emissions reductions.

Simply put, not all healthy diets are sustainable 
and not all diets designed for sustainability 
are always healthy or adequate for all 
population groups. This important nuance 
is not well understood and is often missing 
from ongoing discussions and debates on 
the potential contribution of healthy diets to 
environmental sustainability. 

Dietary shifts that include sustainability 
considerations can play an important role as 
part of a broader strategy, for increasing the 
environmental sustainability of food systems. 
These include limiting the impacts of diets on 
the environment through technological and 
productivity advancements, sustainable and 
integrated land and natural resource use, and 
enhanced efficiencies and innovations along 
the food supply chain, including those aimed at 
reducing food loss and waste. Limiting the impacts 
of diets on the environment in this way may help 
create a virtuous circle, or a recurring cycle of 
events, each having a beneficial effect on the next, 
as all the enhancements contribute to reducing the 
environmental cost of producing nutritious food. 
This is further explained in the next section.

Though beyond the scope of this report, there 
is an abundance of technological knowledge 
and practices that can inform a combination of 
approaches for increasing the environmental 
sustainability of food systems.113 One example 
is sustainable land management practices 
which do not require land use change and do 
not create demand for more land conversion, 
including sustainable management of cropland 
and grazing lands, livestock, forest, f isheries 
and aquaculture production.102 Another example 
is integrated agricultural production systems 
that use efficient climate-smart agricultural 
practices, such as integrated rice and fish 
farming and integrated crop-livestock systems.114 
Addressing the contribution of livestock 
production to GHG emissions is critical, but 
there are numerous sustainable eff iciency 
enhancements that can be adapted and applied 
across the diverse livestock production systems 
(e.g. promoting the use of by-products and 

waste as livestock feed and recycling manure 
for energy and nutrients).115,116,117,118 Land-use 
regulation, combating desertif ication and halting 
biodiversity loss are also important.102 These 
approaches can also contribute to reducing the 
cost of healthy diets.

As stated previously, data limitations hamper 
global cross-country comparisons of other 
important environmental impacts related to 
land, energy and water use. This has of course 
limited this report �s own global analysis, which 
looks at the hidden climate-change costs by 
focusing exclusively on GHG emissions and their 
climate impacts. Nonetheless, Table 9 summarizes 
additional evidence from the literature on the 
impact of current dietary patterns on these other 
environmental impacts, and the estimations 
of potential impacts from shifting to healthy 
diet patterns that include sustainability 
considerations. Another environmental impact to 
consider is food biodiversity, which is essential 
for guaranteeing diverse diets around the 
world.119 One of the main factors inf luencing 
biodiversity loss is land-use change and diets. 
Animal source foods, in particular, have been one 
of the main contributors to biodiversity loss.120 

Results
Due to data availability constraints to conduct 
a global and regional analysis, this report 
presents estimates on the environmental costs 
of diets focusing only on GHG emissions. 
For this reason, this report makes more 
reference to climate-change costs rather than 
all environmental costs. A two-step approach 
is adopted. In the first step, GHG emissions 
associated with food consumption are calculated. 
In the second step, these emissions are paired 
with cost estimates of climate damages to gauge 
the climate-change costs of each dietary pattern 
(see Annex 7 for the methodology and data 
sources and Annex 8 for additional f igures and 
tables). Both steps present important results with 
policy implications.

GHG emissions associated with different dietary patterns
In the benchmark diet scenario (BMK), which 
assumes that current food consumption patterns 
remain unchanged, the projected diet-related 
GHG emissions amounted to 8.1�GtCO2-eq 
in 2030 (adjusted for income and population »
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(1.6�MtCO2-eq), followed by high-income 
countries (1.0�MtCO2-eq). The lowest emissions 
were associated with low-income countries 
(0.7�MtCO2-eq). 

Important differences in climate benefits 
emerge when viewing the results by region 
and country income group under the four 
alternative diet patterns (Figure 35). The reduction 
in emissions as a result of the adoption of 
any of the four alternative healthy dietary 
patternsag ranges between 45 and 78 percent 
in middle-income countries (MICs), which 
represent 69 percent of the world population in 
2030. The highest percentage of reduction of 
emissions (range 60�86 percent) would occur 
in upper-middle-income countries, followed by 
high-income countries (range 60�77 percent), 
lower-middle-income countries (31�70 percent) 
and low-income countries (27�68 percent). 
Of the low- and middle-income countries, the 
greatest reduction of GHG�emissions would be 
65�88 percent as seen in Latin America and 
the�Caribbean.

The global and country income group aggregates 
hide important variations across subregions 
and countries. These, in turn, indicate that 
there are potential trade-offs that need to be 
managed as countries transform food systems 
towards healthy diets that include sustainability 
considerations. For example, countries with 
high burdens of undernourishment and 
multiple forms of malnutrition might see their 
consumption-related emissions rise as growing 
shares of their population consume healthy 
and nutrient adequate diets. In these cases, 
f ighting hunger and malnutrition by increasing 
the diversity of nutritious foods available for 
infants and young children outweighs the 
negative effects deriving from higher national 
GHG emissions.

A study of 140 countries that quantif ies 
the GHG emissions of nine increasingly 
plant-forward dietsah found that several 
countries would need to increase their per 

ag  See footnote y.

ah  The nine plant-forward healthy diets included meatless day, low 
red meat, no dairy, no red meat, pescatarian, lacto-ovo vegetarian, 
2/3 vegan, low food chain and vegan.

capita GHG footprint to meet energy needs and 
the recommended protein intake (12�percent 
of energy). For example, in Figure 36, Uganda�s 
GHG footprint (solid curve) is below the 
dashed line, meaning the country would need 
to increase its per capita GHG�footprint to meet 
energy needs and recommended protein intake. 
In contrast, the GHG footprint of the United 
States of America is above the line, meaning 
the country exceeds energy needs and that 
just by decreasing energy and maintaining at 
least 12�percent of energy from protein, some 
reduction in GHG�emissions can be achieved. 
Moreover, by shifting dietary patterns to 
be more plant-forward, GHG�emissions in 
countries towards the left of the curve could be 
cut even further. 

Climate-change costs associated with different dietary patterns
To estimate the climate-change costs associated 
with alternative diets, GHG emissions were 
monetized using estimates of the social cost 
of carbon, which represents the economic 
cost resulting from each additional tonne of 
GHG�emissions. This builds on a previous study84 

but uses estimates from a fully revised version 
of the Dynamic Integrated model of Climate 
and the Economy (DICE) for a scenario that 
constrains future global temperature rise (with 
the temperature limit averaged over 100 years) to 
a limit of 2.5 degrees, in line with stated policy 
goals.91 This scenario is referred to as the �DICE 
2016 T2.5�. The social cost of carbon values in 
that scenario was USD/tCO2-eq 107, 204 and 543 
for the years 2015, 2030 and 2050.ai 

Current food consumption patterns pose 
significant social cost in terms of GHG�emissions 
and climate change. The diet-related social 
cost of GHG emissions related to current 
food consumption patterns is estimated 
to be around USD�1.7 trill ion in 2030 for 
an emissions-stabilization scenario (i.e. 
the �Dice 2016 T2.5� scenario) that keeps global 
temperature limited to a 2.5-degree increase 
(averaged over 100 years). It is estimated to 

ai  An alternative would have been to adopt social cost of carbon 
values obtained for different discount rates (by which future damages 
are converted to present values) for a reference path with current 
policies, or to adopt social cost of carbon values for an �optimal 
control� path, but neither of these options fulfilled stated policy 
objectives with respect to limiting climate change. 
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these diets. These full cost estimates can help 
inform food policy to incentivize shifts towards 
healthy diets that include sustainability 
considerations (see Section 1.3). 

Total wholesale cost of each of the four 
alternative healthy diet patternsal is found to 
be above the wholesale cost of current diets in 
low-income and some lower-middle-income 
countries but not in high-income and many 
upper-middle-income countries (Figure 38). 

If the diet-related health and climate-change 
costs were added to the total wholesale cost of 
the benchmark diet representing the current 
consumption pattern, then the full cost of this 
benchmark diet would increase by 50 percent 
globally, from USD 6.0 to USD 8.9 trill ion by 
2030. This increase ranges from 35 percent in 
lower-middle-income countries to 87 percent in 
high-income countries. 

On the other hand, if the diet-related health 
and climate-change costs were added to the 
total wholesale cost of the four alternative 
diet patterns (FLX, PSC, VEG and VGN), then 
the full cost of these diets globally would 
only increase between 8 and 19 percent. 
Overall, this translates into a significant cost 
savings, compared with the benchmark diet. 
Considering the full costs (wholesale cost and 
diet-related health and climate-change costs), 
the adoption of any of the four alternative 
dietary patterns would lead to reductions in 
the full cost of diets between 22 and 29�percent 
globally, ranging from 11�21�percent in 
low-income countries to 52�58�percent in 
high-income countries (Figure 38). 

Recognizing the externalities that result from 
current food consumption patterns is therefore 
important. The analysis shows that for every 
USD�1 spent on food, health and climate 
change externalities create an additional cost 
of USD�0.5. Put differently, considering all the 
costs (monetary and external), the external cost 
of food makes up one-third of the total cost. 
However, there is some variation across regions. 
In sub-Saharan African countries, for instance, 
for every USD�1 spent on food, health and 

al  See footnote y.

environmental externalities represent a cost of 
USD�0.35, or 26�percent of the total cost. 

Under the benchmark diet, the highest cost 
of health and climate change externalities 
are found in high- and upper-middle-income 
countries: for USD�1 spent on food, these 
external costs amount to an additional 
USD�0.87 and USD�0.79, respectively. 
This represents 47 and 44 percent of the full 
cost (wholesale value, plus hidden cost) for 
high- and upper-middle-income countries, 
respectively. On the contrary, the cost of health 
and climate-change externalities are much 
lower for low-income and lower-middle-income 
countries, amounting to only USD 0.37 and 
USD�0.35, respectively. 

Of course, the estimated hidden costs or 
externalities would be much higher than 
USD�0.5 for every USD�1 spent on food, if data 
were available to factor in the full range of 
health impacts of malnutrition in all its forms, 
including undernutrition, as well as all of the 
current dietary patterns� environmental impacts 
related to land use, energy and water use.

Ignoring the hidden costs of current 
dietary patterns would result in a serious 
underestimation of the true cost of achieving 
food security and nutrition and environmental 
sustainability. Bringing to light the previously 
unaccounted for health and climate-change 
costs can help inform concrete policies that 
target such externalities, including fiscal 
policies that incentivize a shift towards healthy 
diets. As shown above, a shift to healthy diets 
would bring about significant reductions in 
both individual health costs and global carbon 
footprint by 2030, compared with current 
dietary patterns. However, given that not all 
healthy diets are sustainable and not all diets 
designed for sustainability are always healthy 
for everyone, the nature of this shift needs to be 
decided carefully, as we explore further below. 
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Indonesia is an emerging lower-middle-income 
country that has made enormous gains in poverty 
reduction and whose prevalence of undernourishment 
(PoU), currently at around 8�percent, is well below 
the average for lower-middle-income countries. 
Nevertheless, the country faces a triple burden of 
malnutrition: more than one-third of children under 
5�years of age are stunted, indicating a large 
undernutrition problem; a quarter of all adults are 
overweight or obese; micronutrient deficiencies 
are widespread. 

The current diets are dominated by staple 
foods, mainly rice, which provides 70�percent of 
dietary energy needs (see �baseline� diet, Figure�A). 

Energy intake is higher while protein intake is lower 
than recommended by the Indonesian FBDGs. 
Low dietary diversity in the country leads to an 
inadequate intake of essential micronutrients, which 
affects people�s short- and long-term health and 
development; moreover, the current intake of nutritious 
foods is too low to prevent NCDs. Furthermore, the 
disproportionately high level of energy intake from 
rice and foods high in fat and sugar increases 
the prevalence of overweight and obesity, while 
micronutrient deficiencies persist.

According to a recent analysis44,126 comparing 
current consumption with a number of different 
healthy diets that include sustainability considerations 

BOX 15
MOVING FROM CURRENT DIETARY PATTERNS TO HEALTHY DIETS THAT INCLUDE 
SUSTAINABILITY CONSIDERATIONS: BALANCING GOALS AND TRADE-OFFS IN INDONESIA
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DIETARY PATTERNS IN INDONESIA, CURRENT AND MODELLED 

NOTES: The left panel shows kilocalorie intake per capita per day for the baseline and different plant-forward diets, and the contribution of different food group categories. The right 
panel shows GHG footprint related to the consumption of different diets and the contribution by food category. IQR denotes the interquartile range, and the dashed line shows the 2050 
target of GHG emissions. The baseline diet refers to current consumption as measured by FAO Food Balance Sheet (FBS); other diets are different plant-forward diets according to food 
group. See Annex 8 for a description of these diets. 
SOURCE: de Pee, S., Hardinsyah, J.F., Kim, B.F., Semba, R.D., Deptford, A., Fanzo, J.C., Ramsing, B., Nachman, K., McKenzie, S. & Bloem, M.W. forthcoming. Balancing nutrition, health, 
affordability and climate goals – the case of Indonesia.
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food losses and waste, cut across food systems, 
whereas others vary by food group or are specific 
to the country context, such as domestic policies 
aimed at increasing the availability of staple 
foods. International trade and related government 
policies and the aspects of the political economy 
of food also represent major drivers of the cost 
of nutritious foods. Finally, climatic shocks (as 
highlighted in the 2018 edition of this report) and 
other unexpected shocks, including those caused 
by infestations and diseases at the regional 
level (e.g. African Swine Fever or Desert Locust 
outbreaks) or at the global level (COVID-19) 
are becoming more frequent and severe, often 
disrupting the world�s food supply chains.

Hence, food systems today are facing huge 
challenges in adapting to a multitude of 
developments. They simultaneously face demands 
to ensure that healthy diets are affordable not 
only to a growing urbanized world population 
but especially also to the majority of the poorest 
liv ing in rural areas. While production and 
processing advances have made food more 
convenient, widely available and affordable for 
large portions of the world,146 these same food 
systems are a dominant driver of the increased 
availability of energy-dense foods of minimal 
nutritional value that are high in fats, sugars and/
or salt. They are also a driver of health threats 
like NCDs and many environmental threats, 
including climate change, biodiversity loss, and 
degradation of land, soil and freshwater.

This section focuses on four main sets of drivers 
determining the cost of food. The following 
drivers are specifically covered:

1.	Cost drivers that relate to the production of 
diverse nutritious foods that contribute to 
healthy diets (insufficient diversif ication and 
low productivity; low levels of technology; 
pre-harvest and post-harvest losses; 
seasonality and other climate risk factors; 
insufficient investment in R&D, limited access 
to knowledge and information).

2.	Cost drivers that relate to the food supply 
chain beyond food production (inadequate food 
storage, handling and preservation, especially 
of perishable foods; food losses beyond 
pre-harvest and post-harvest losses; poor road 
networks and limited transport capacity).

3.	Cost drivers that relate to the food 
environment as well as consumer demand and 
behaviour (population growth, urbanization, 
access to markets; food preferences and 
culture; consumer knowledge and behaviour).

4.	Cost drivers that relate to the political 
economy of food (including the unique 
impact of food and agricultural policies on 
the cost of nutritious foods; trade measures 
and government policies that favour 
energy-dense foods of minimal nutritional 
value over nutritious foods; public expenditure; 
unfavourable trade mechanisms and the impact 
of food and agriculture industry lobbying on 
the cost of nutritious foods).

Cost drivers in the production of diverse 
nutritious foods
Low levels of technology, innovation  
and investment in food production
Addressing low productivity in food production 
can be an effective way of raising the overall 
supply of food including nutritious foods, 
reducing food prices and raising incomes, 
especially for the poorer family farmers and 
smallholder food producers in low-income and 
lower-middle-income countries, l ike farmers, 
pastoralists and fisherfolk. Sustained productivity 
growth in food and agriculture, without depleting 
natural resources, depends on food producers 
having the capacities to innovate (enabling them 
to raise yields), manage inputs more efficiently, 
adopt new crops or breeds and improve quality, 
while also conserving natural resources.147

Productivity growth at every stage of the 
food supply chain requires technological 
and institutional innovations, which allow 
food production, handling and processing to 
remain profitable at a lower per-unit cost for 
consumers,103 while at the same time being 
sustainable. In recent decades, the expansion of 
agricultural areas has played only a marginal role 
in increasing production. Hence, technological 
innovation in many forms (e.g. mechanization, 
increased access to irrigation, plant and animal 
breeding, improved management practices, 
along with increased access to global and locally 
specif ic information) is urgently needed for 
substantial and sustained growth in yields and 
productivity in most of the world, especially 

»
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influenced by a variety of objectives and interests. 
In particular, the food and agriculture policy 
framework, which is the focus of this subsection, 
encapsulates the difficult balancing act required 
when choosing between actions in agriculture 
versus other sectors; among different government 
objectives and fiscal policies; between benefits 
for producers, consumers and intermediaries; and 
even between different agricultural subsectors. 
Generally, policymakers seek to achieve this 
balance through a set of policies that either 
provide incentives to agriculture through subsidies 
or penalizes the sector or some of its actors in one 
form or another. In doing so, government policy 
decisions impact directly or indirectly the cost of 
nutritious foods of different population groups.

A key indicator that shows to what extent 
the agricultural sector is either penalized or 
supported by trade and market policies is the 
nominal rate of protection (NRP),ap which 
compares farm gate prices with international 
reference prices. The reference price is the 
benchmark price adjusted for market access costs 
associated with bringing the commodity from 
the border to the farm gate. It is considered the 
undistorted price that would prevail in absence 
of policies and under perfect market conditions. 
As such, it measures the extent to which domestic 
policies, including trade, marketing or exchange 
rate measures, distort the prices that farmers 
receive for their products. Data provided by the 
International Consortium for Measuring the 
Policy Environment for Agricultureaq show that, 

ap  The nominal rate of protection (NRP) reflects the extent to which 
agricultural trade and market policies, coupled with market dynamics, 
affect commodity prices. When negative, it signals that policies in place 
have led to farm gate prices lower than the international-equivalent 
(reference) price, which is considered to be undistorted by national 
policies and free of influence of domestic market failures. In general, 
policies depressing farm gate prices are usually export barriers, as well 
as price interventions to protect consumers. Lack of regulations 
addressing value chain inefficiencies, which constrain price 
transmission, can also determine price disincentives at the farm gate. 
When the NRP is positive, this indicates that trade protection, through 
import tariffs or quotas, and price support policies have sustained 
domestic prices, thus subsidizing the agricultural sector.

aq  The Ag-Incentives Consortium is a collective effort of international 
institutions that have assembled a database of agricultural policy 
indicators with the objective of providing a tool to analyse the policy 
environment and political economy phenomena of food systems. 
Partner institutions are the Food and Agriculture Organization of the 
United Nations (FAO), the Inter-American Development Bank (IDB), the 
International Food Policy Research Institute (IFPRI), the Organisation for 
Economic Co-operation and Development (OECD) and the World Bank 
Group (WB).

overall, agricultural production in low-income 
countries is penalized as suggested by a negative 
NRP, while in middle- and high-income countries, 
it is supported (Table 11).

This means that in low-income countries, 
agricultural policy depresses prices at the farm gate 
level, which, in principle, would favour consumers 
if it were not for the fact that lower prices 
effectively discourage agricultural production. 
Lower levels of production lead to higher consumer 
prices. In middle- and high-income countries, on 
the other hand, government policy tends to favour 
agricultural producers.

When the agricultural sector is penalized (or 
taxed indirectly) by prevailing government 
policies, as in the case of low-income countries, 
the resulting decline in prices negatively impacts 
the affordability of healthy diets also in rural 
areas. First, the depressed food prices reduce the 
income of smallholders, thus compromising their 
ability to afford nutritious foods. Second, the 
decline in prices discourages farming activ ities, 
which negatively affects consumers, as rural 
populations are increasingly reliant on local food 
markets for access to nutritious food. There are 
further negative effects of indirect taxation of 
agricultural production as well, including reduced 
demand for farm labour and reduced wages for 
unskilled workers in both farm and non-farm 
jobs. Thus, even though poor households stand 
to benefit from government policies, if indirect 
taxation contributes to reduced food prices, 
suppliers of unskilled labour in rural areas will 
lose earnings.207 Hence, the net effect on the 
affordability of healthy diets depends on the 
relative importance of the agricultural sector. 
In low-income countries, where the agricultural 
sector accounts for the majority of employment, 
it is reasonable to assume that the net impact 
of agricultural taxation on the affordability of 
nutritious foods is negative.208 

The above is one example of the delicate 
balancing act between producer and consumer 
interests. On�the one hand, higher food prices 
serve as incentives for farmers, traders and 
processors to produce. On the other hand, food 
prices are also a major determinant of the real 
incomes of poor producers, who devote a large 
proportion of their revenues on food purchases. 
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measures that impose excessive food safety 
standards may unduly affect the cost of 
nutritious foods. This can therefore also have 
significant adverse effects on the affordability 
of healthy diets. Hence, it is essential that 
governments carefully consider the impacts 
of non-tariff measures on the affordability of 
nutritious foods, and avoid creating regulatory 
barriers to trade that negatively affect poor 
households� access to a healthy diet. In general, 
but also at times of food crises in particular, 
such as during the unfolding of the COVID-19 
pandemic, protectionism is likely to increase 
the costs of healthy diets, and agricultural trade 
restrictions should therefore not be imposed.

Strengthening food supply chains under humanitarian 
conditions. Many of the above recommendations 
can be very challenging in certain contexts 
when, for example, established food supply 
chains are disrupted because of major natural 
or man-made disasters (e.g. large-scale f loods, 
earthquakes, armed conf lict or civ il strife). 
Under such circumstances, food supply 
chains may initially break down, until local 
marketplaces and strained supply chains 
start delivering food supplies again to reach 
vulnerable populations, including displaced 
populations liv ing under humanitarian 
conditions. The often limited production 
capacity of local communities, poor market 
infrastructure, bottlenecks in supply chains 
and limited market competition will most likely 
result in high food prices for some of these 
most vulnerable population groups with little 
or no source of income. Limited availability of 
nutritious foods, such as fresh produce, f ish 
and meat, apart from staple foods provided 
as food aid, pose further challenges to 
increasing affordability of nutrient adequate, 
let alone healthy diets under such conditions. 
Under these contexts, it is important that key 
actors across the food value chain help provide 
better access to nutritious foods at affordable 
prices to the most vulnerable, as demonstrated 
with the example of the Kakuma refugee camp 
in Kenya (Box 25).

Consumer-oriented policies to ensure affordability 
of healthy diets
Policies to reduce poverty and income inequality. Policies aimed 
at reducing poverty and income inequality, while 
enhancing employment and income-generating 
activities, are also key to raising people�s 
incomes and hence the affordability of healthy 
diets. Today, more than 700 million people, or 
10 percent of the world�s population, still live in 
extreme poverty.280 Approximately 80�percent 
of the extreme poor live in rural areas.281 

Moreover, according to the analysis presented 
in Section 2.1, none of these 700�million people 
can afford nutrient adequate nor healthy diets. 
�Ending poverty in all its forms everywhere� 
under SDG�1 remains a major task requiring 
substantial policy interventions, as well as 
public and private sector investments across the 
socio-economic sectors of many countries, in close 
coordination with in-country efforts addressing 
SDG�2 and most other SDGs. This is particularly 
true nowadays, as the impact of the COVID-19 
pandemic risks reversing the steady decline in the 
prevalence of poverty achieved in most countries 
over the past number of decades,142 threatening 
also people�s capacity to access healthy diets.

While there are important synergies between 
policies enhancing employment and reducing 
income inequality for increased food security 
and better nutrition, including social protection, 
these have been addressed in depth in the 2019 
edition of this report. Moreover, that edition 
comprehensively addressed the challenges 
in safeguarding food security and nutrition 
as they relate to measures for also protecting 
incomes in the context of economic slowdowns 
and downturns, such as the global economic 
downturn caused by COVID-19. 

This year�s edition of the report also 
highlights the importance of social protection 
policies, although exclusively those that are 
nutrition-sensitive. These types of policies are 
most appropriate to provide better access to 
nutritious foods to lower-income consumers and 
thus raise their affordability of healthy diets. 
They can be particularly important in the face 
of adversity, as we are seeing today during the 
COVID-19 pandemic. »
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the PoU is estimated, the impact of possible 
small intervening changes in median heights 
over the years on PoU estimates is expected to 
be negligible.

Dietary energy consumption (DEC): Ideally, data on food 
consumption should come from nationally 
representative household surveys (such as 
Living Standard Measurement Surveys or 
Household Incomes and Expenditure Surveys). 
However, only very few countries conduct such 
surveys on an annual basis. Thus, in FAO�s PoU 
estimates for global monitoring, DEC values 
are estimated from the dietary energy supply 
(DES) reported in the Food Balance Sheets (FBS), 
compiled by FAO for most countries in the world 
(see FAO, 20202). 

Since the last edition of this report, the FBS 
series used to estimate the average DES has 
been revised with improved methods for most 
countries. In December 2019, a new FBS domain 
was added to FAOSTAT, presenting series from 
2014 to 2017. Work is ongoing to extend the series 
to 2018 for all countries by the end of the year 
2020. At the time of this report, the FBS series 
were updated for the following 50 countries 
with the largest number of undernourished 
people, bringing them up to date through 2018: 
Afghanistan, Algeria, Angola, Bangladesh, 
Bolivia (Plurinational State of ), Burkina Faso, 
Cambodia, Cameroon, Chad, China (mainland), 
Colombia, Congo, Côte d�Ivoire, Democratic 
People�s Republic of Korea, Ecuador, Eswatini, 
Ethiopia, Guatemala, Haiti, Honduras, India, 
Indonesia, Iran (Islamic Republic of ), Iraq, 
Kenya, Liberia, Madagascar, Malawi, Mali, 
Mexico, Mozambique, Myanmar, Nepal, Nigeria, 
Pakistan, Peru, Philippines, Rwanda, Senegal, 
Sierra Leone, South Africa, Sri Lanka, Sudan, 
Thailand, Togo, United Republic of Tanzania, 
Uzbekistan, Venezuela (Bolivarian Republic of ), 
Viet Nam and Zimbabwe.

Coefficient of variation (CV): When reliable data on food 
consumption are available from aforementioned 
nationally representative household surveys, 
the CV due to income (CV|y) that describes the 
distribution of average daily dietary energy 
requirement in the population can be estimated 

directly. It is estimated indirectly or imputed 
for the years when no suitable survey data 
are available. 

In the past, FAO had made attempts at estimating 
the CV as a function of macroeconomic variables, 
such as per capita GDP, inequality in income 
(captured by the Gini index) and an index of 
the relative price of food.3 However, the ability 
to correctly project the CV of habitual food 
consumption in a population with such a model 
is questionable, due to the sparsity of data on 
the Gini index and to reservations on the way 
in which the index of the relative price of food 
is compiled. We therefore reverted to a simpler 
(and arguably more robust) method to linearly 
interpolate values of the CV|y in the years 
between surveys. The main drawback of such 
modelling choice is that, when only one survey is 
available over the monitored period, the resulting 
value of the CV|y is kept constant over the entire 
period of assessment, and in any case from the 
year of last available survey up to the year 2015. 
Possible changes over time in the ability to 
access food by different strata of the population 
that are not fully ref lected in changes in the 
average national food consumption are therefore 
not captured in PoU estimates. Since the last 
edition of this report, 25 new surveys from the 
following 13 countries have been processed 
to update the CV|y: Bangladesh, China, 
Colombia, Ecuador, Ethiopia, Mexico, Mongolia, 
Mozambique, Nigeria, Pakistan, Peru, Sudan and 
Thailand. That makes for a total of 79 surveys 
of 51 countries for which CV|y is based on the 
national surveys.

In the FAO PoU parametric approach, the CV due 
to body weight and life style, a.k.a. CV due to 
requirement (CV|r), represents the variability of 
the distribution of dietary energy requirements of 
a hypothetical average individual representative 
of a healthy population, which is also equal to 
the CV of the distribution of dietary energy 
intakes of a hypothetical average individual 
if the population is perfectly nourished. 
The distribution of dietary energy requirements 
of a hypothetical average individual can be 
assumed to be normal, thus its variability can 
be estimated if at least two percentiles and their 
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for different foods and commodities. For the 
purpose of analysing global food availability 
for human consumption, the main difference 
lies in FBS providing information on quantities 
expressed in terms of equivalents of primary 
crops, livestock products and fish commodities, 
while SUA provide more granular information 
in terms of official or assessed quantities of 
commercialized food products. For instance, 
while the SUA ref lect the amount of wheat 
f lour available for consumption, in the FBS, this 
amount is converted into equivalents of wheat 
grain (i.e. the primary crop).

Nevertheless, while the two sets of data 
(SUA and FBS) are internally consistent by 
construction, users should be aware that none 
of them is based solely on directly measured 
variables. The reason is that the database is 
constructed by combining information on official 
domestic production of primary commodities 
(e.g. wheat, milk), with data on internationally 
traded food products (e.g. pasta, cheese). 
Balancing requires either the aggregation of 
imported SUA-level food items into quantities of 
their primary commodity equivalent (for example, 
expressing quantities of pasta and biscuits into 
wheat equivalents to be able to meaningfully 
sum them up) or the disaggregation of the 
domestic supply of primary commodities into 
SUA-level food items (that is, estimating how 
much of the national net supply of wheat goes 
into pasta and biscuit production and converting 
units of wheat into the corresponding units of 
derived products). This means that part of the 
SUA data derive from assumptions regarding 
the way in which the domestic supply of primary 
commodities is disaggregated up to the level 
of traded food products, which may be only 
approximately correct. 

It should also be noted that national SUA 
(as well as FBS) rely on official data from 
countries, which in some cases might not 
ref lect production from some small farms and/
or private households. Furthermore, reliable 
data on national stock levels, industrial 
non-food utilization and post-harvest losses 
are lacking.

Nevertheless, bearing in mind the caveats 
outlined above, it is nonetheless possible to 
use SUA and FBS data to show trends in food 
available for consumption at the global level, or 
aggregating countries into regions or by country 
income group. The advantage of using SUA 
instead of FBS data is that it gives the user the 
possibility of classify ing the various food items 
into food groups of choice.

F2. Food groupings
Food items were classif ied into 19 groups on the 
basis of their nutritional relevance following the 
classif ications used in the FAO/WHO Global 
Individual Food consumption data Tool (GIFT),25 
with some exceptions. Some modifications 
were made to cater to the nature of SUA data 
and the purpose of this analysis, for example: 
(1)�several food groups in the FAO/WHO GIFT 
(e.g. food supplements, composite dishes) feature 
food items not included in the SUA database, 
so these groups were not created; (2)�for this 
analysis, the meat subgroups �Red meat� and 
�Processed meat� were created following the 
definition of the International Agency for 
Research on Cancer.26

For these analyses we considered 13 out of the 
19�GIFT food groups (see Table A2.3). However, in 
the analysis of the trends of availability of selected 
food groups, estimates are shown for 10 food 
groups (cereals; fruits; vegetables; roots, tubers 
and plantains; pulses, seeds and nuts; eggs; fish 
and shellfish; dairy products; fats and oils; and 
sugars and sweeteners) and 3 meat subgroups  
(red meat, processed meat and poultry). 
Whereas, in the analysis of the contribution of 
food groups to the total food and dietary energy 
available, estimates represent the 13 food groups 
combined into 7 groups.

The classif ication of SUA items into food 
groups for this analysis differs slightly from 
the FBS classif ication, particularly for the 
following subgroups: (1)�plantains, in the FBS 
classif ication, are grouped together with fruits, 
whereas in this analysis, plantains have been 
grouped together with roots and tubers; (2)�fruit 
juices (100 percent, nectars and concentrate), 
in the FBS classif ication, are grouped together 

»

»
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ANNEX 2TABLE A2.3
FOOD GROUP CLASSIFICATIONS USED IN THE ANALYSIS

Group Food groups Subgroup Subgroups

1 Cereals and their 
products

1.1 Rice and rice-based products

1.2 Maize and maize-based products

1.3 Wheat and wheat-based products

1.4 Other cereals (including biscuits and wafers)

2 Fruits and their 
products

2.1 Fruits: fresh (excluding processed)

2.2 Fruits: processed (including dried and excluding candied)

3 Vegetables and 
their products

3.1 Vegetables: fresh (including frozen and excluding processed)

3.2 Vegetables: processed (including dried)

4
Roots, tubers, 
plantains and their 
products

4.1 Potato, sweet potato and their products

4.2 Cassava and their products

4.3 Other starchy roots and tubers (taro, yam, etc.; excluding sugary roots 
and tubers) and their products

4.4 Plantain and plantain-based products

5
Pulses, seeds and 
nuts and their 
products

5.1 Pulses (excluding soybeans) and their products

5.2 Soybean and soy-based products (excluding soybean oil)

5.3 Nuts and their products

5.4 Seeds and their products (excluding seed oil)

6 Eggs and their 
products

6.1 Eggs: fresh

6.2 Egg products

7 Meat and meat 
products

7.1 Red meat

7.2 Processed meat - all types (including processed offal and dried meat)

7.3 Poultry: fresh (excluding processed and dried)

7.4 Offal: fresh (excluding dried and processed)

7.5 Other meats (e.g. reptiles and amphibians): fresh, processed or dried

8 Fish, shellfish and 
their products

8.1 Fish - all types: fresh and processed

8.2 Fish cured

8.3 Shellfish - all types (crustaceans, molluscs, cephalopods and bivalves): 
fresh and processed

9 Dairy products

9.1 Milk: fresh

9.2 Milk or subproducts: dried

9.3 Cheese

9.4 Others: yogurt, subproducts (e.g. whey)

10 Fats and oils
10.1 Vegetable fat and oil

10.2 Animal fat and oil

11 Sugars and 
sweeteners

11.1 Sugar and sweeteners

11.2 Sugar crops 

12 Beverages

12.1 Alcoholic beverages

12.2 Sweetened beverages

12.3 Fruit juice

12.4 Fruit juice concentrated

12.5 Vegetable juice

12.6 Vegetable juice concentrated

13 Others

13.1 Miscellaneous

13.2 Spices and condiments

13.3 Tea, coffee and cocoa

SOURCE: FAO. 
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with fruits, whereas in this analysis, fruit juices 
have been classif ied as beverages; (3)�vegetable 
juices (100�percent, nectars and concentrate), in 
the FBS classif ication, are grouped together with 
vegetables, whereas in this analysis, they have 
been classif ied as beverages; (4) soybean and 
soy-based products, in the FBS classif ication, are 
grouped as oil crops, whereas in this analysis, 
they were grouped with pulses, seeds and nuts.

F3. Analysis
SUA data were used to depict trends in 
availability of selected food groups (cereals; 
fruits; vegetables; roots, tubers and plantains; 
pulses, seeds and nuts; eggs; f ish and shellf ish; 
dairy products; fats and oils; and sugars and 
sweeteners) and subgroups (red meat, processed 
meat and poultry) at global level, by region and 
by country income classif ication for the years 
2000�2017. Estimates are presented as daily 
average per capita edible quantities. 

Per capita per day estimates were obtained by 
dividing total food availability for a particular 
group by the total population in that year1 
and by the number of days in a year. To�derive 
estimates expressed in quantities that are closer 
to the food available for consumption, food 
quantities were f irst adjusted for losses that 
may occur at the retail level estimated based 
on information published at global-regional 
level,27 and then converted into corresponding 
edible quantities by applying inedible portion 
factors (i.e. refuse factors). It is worth noting 
that SUA (and FBS) data exclude food losses at 
the production and post-harvest level. Thus, the 
estimates presented herein are net of food losses 
up to the retail level. However, they are not net 
of potential food wastage that may happen at the 
household level.

The contribution of all 13 food groups (cereals; 
fruits; vegetables; roots, tubers and plantains; 
pulses, seeds and nuts; meat; eggs; f ish and 
shellf ish; dairy products; fats and oils; sugars 
and sweeteners; beverages; and others) to the 
total food available and to the dietary energy 
availability in 2017 are also presented, by 
country income classif ication. Estimates are 
presented (combined into 7 food groups) as 

food group contribution (percent) to total food 
available, and food group contribution (percent) 
to total dietary energy available.

Countries were classif ied by income level 
(high-income countries, upper-middle-income 
countries, lower-middle-income countries and 
low-income countries) using the World Bank 
classif ications for the 2020�year.28 

For a full description of the methodology 
(including a detailed list of the SUA food items 
and inedible portion factors used) and results, see 
Gheri et al. (forthcoming).29

G. Analysis of the association between  
food insecurity and food consumption
This section refers to the analysis in Section 1.3 
entitled �How does food insecurity affect what 
people eat?� 

G1. Data sets
The data sets used in the analyses were three 
Household Consumption and Expenditure 
Surveys (HCES): Kenya Integrated Household 
Budget Survey 2015/16, Sudan Study of 
Consumption Patterns and Nutrition 2018, and 
Samoa Household Income and Expenditure 
Survey 2018; and one individual-level dietary 
intake survey: Mexico National Health and 
Nutrition Survey (Encuesta Nacional de Salud y 
Nutrición [ENSANUT]) 2012.

G2. Definition of variables
Food insecurity was constructed as a 
trichotomous variable (food secure/mildly food 
insecure; moderately food insecure; severely 
food insecure), based on experience-based 
food insecurity scale data from the Kenya, 
Mexico and Sudan data sets. For Samoa, food 
insecurity was constructed as a dichotomous 
variable, because the number of sampled 
households with severe food insecurity 
was extremely low, thus, to provide reliable 
estimates of food consumption by class of food 
security, the severe food insecure class was 
combined with the moderate food insecure 
class � the two combined classes are referred to 

»
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ANNEX 3ANNEX 3
DESCRIPTION, DATA  
AND METHODOLOGY  
OF SECTION 2.1
A. Description of the three diets
A1. The energy sufficient diet: definition and cost
The energy sufficient diet provides adequate 
calories for energy balance for work each day, 
achieved using only each country�s basic starchy 
staple (e.g. maize, wheat, or rice). In this report, 
the benchmark requirements for an energy 
sufficient diet and the other two diets refer to the 
dietary needs of an adult reference non-pregnant 
and non-lactating woman aged 30 doing 
moderate physical activ ity. 

The cost of the energy sufficient diet is 
computed to identify the absolute lowest cost 
of meeting calorie needs from the cheapest 
starchy staple available in a country. The cost 
of the energy sufficient diet is not intended to 
create a realistic or typical cost of a diet; rather 
it represents the absolute lowest cost of calorie 
sufficiency. In fact, the purpose of calculating 
this hypothetical benchmark is to establish a 
lower bound on the cost of short-term survival 
at each place and time, and to identify the 
additional cost required to achieve longer-term 
goals specif ied in the other two diets. 
This benchmark is used in the report as a point 
of comparison for discussing affordability of 
the cost of nutrient adequate and healthy diets 
(see below).

A 30-year-old woman is chosen as a reference 
to cost the three diets since preliminary 
analyses show that each country�s weighted 
average of the cost of the diets, obtained by 
calculating age- and sex-specific calorie and 

nutrient requirements, is very close to the cost 
for this reference woman. The estimated energy 
requirement (EER) for a non-pregnant and 
non-lactating woman aged�30 with moderate 
physical activ ity is determined using the 
Dietary Reference Intakes (DRIs) developed 
by the Institute of Medicine (IOM) with the 
following formula:

EER=354 - 6.91*age + PAL*(9.36*Weight (kg) + 
726 *Height (m))

where the weight of 57 kg and the height of 
1.63�m are the median values for an adult woman 
from the WHO growth chart, indicating a median 
body mass index (BMI) of 21.5; and the Physical 
Activity Level (PAL) equal to 1.27 is the Active 
PAL coefficient from DRIs. Thus, the same energy 
intake value based on the median WHO weight 
and height, and also a recommended active 
PAL on physical activ ity level are applied to all 
countries and do not ref lect country-specific 
population characteristics.

Based on this formula, the energy intake of the 
reference population is estimated to be 2�329 kcal 
per day. This calorie content is applied across all 
three diets and all countries for comparability.

A2. The nutrient adequate diet: definition and cost
The nutrient adequate diet provides not only 
adequate calories but also adequate levels of 
all essential nutrients for a healthy and active 
life, through a balanced mix of carbohydrates, 
protein, fat, v itamins and minerals, within the 
upper and lower bounds needed to prevent 
deficiencies and avoid toxicity. The cost of this 
diet is computed to identify the minimum cost 
of foods that meet all known requirements for 
essential nutrients as well as the dietary energy 
requirement of 2�329 kcal for a reference woman 
aged 30.
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The purpose of calculating this diet is to 
identify the cost and affordability of acquiring 
all nutrients in the required proportions, so as 
to identify the ability of each country�s food 
system to deliver nutrient adequate diets at 
all times and places. The minimum cost of a 
nutrient adequate diet also provides a useful 
lower bound on the cost of nutrients in order to 
identify the additional cost required to achieve 
additional goals specif ied in other diets, such 
as long-term health protection and culturally 
preferred diet patterns.

The cost of the nutrient adequate diet is 
defined as the minimum cost to meet the EER 
needed for the energy sufficient diet, as well 
as relevant daily nutrient intake values of 
23�macronutrients and micronutrients for the 
reference group ( Table�A3.1). Global harmonized 
average requirements (H-ARs) are applied, 
which are the levels of nutrients that meet the 
needs of 50 percent of the healthy population. 
Furthermore, harmonized upper level of intake 
(H-ULs) are applied, representing the highest 
level that is likely to avoid risk of adverse 
health effects,36 and the Chronic Disease Risk 
Reduction Intake (CDRR) for sodium.37,38

To calculate the cost of nutrient adequate diets,  
a linear program selects foods to provide 
nutrient content above the H-ARs and below 
the H-ULs and the CDRR for sodium, while 
specifying that the macronutrient intakes 
are within the Acceptable Macronutrient 
Distribution Range (AMDR) set by the IOM,39 
and meeting the energy content of 2�329 kcal. 
The result is a basket representing the lowest 
cost of meeting average energy, macronutrient 
and micronutrient needs in the population. 

For half the population, true nutrient needs are 
lower, so the true cost of a nutrient adequate 
diet would be lower; for the other half of the 
population, true nutrient needs are higher, so 
the true cost of a nutrient adequate diet would be 
higher. For people who are less physically active, 
energy needs and therefore costs are lower, and 
for people who are more physically active, energy 
needs and therefore costs are higher. The aim is 
to provide the best estimate of the average cost of 
meeting energy, macronutrient and micronutrient 
needs within the population.

In a sensitiv ity analysis, the cost of a nutrient 
adequate diet is also calculated using the IOM 
Recommended Dietary Allowances (RDAs), 
or Adequate Intakes (AIs), if the latter is not 
larger than the H-ARs, to determine the cost 
of a nutrient adequate diet that would cover 
97.5 percent of nutrient needs of the population.

In Figures 30 and 31, the cost of the nutrient 
adequate diet is estimated for a household of f ive 
specific individuals and it is then expressed as 
a per capita average. The modelled household 
varies by country, but typically includes 
one breastfed child aged 12�23 months, one 
school-aged child (6�7 years), one adolescent 
girl (14�15 years), one lactating woman and 
one adult man. Unaffordability is measured 
by the proportion of households in a country 
whose food expenditure is not sufficient to 
afford a nutrient adequate diet in their local 
environment. The nutrient adequate diet 
includes, per person, the average energy needs 
and the recommended intake for protein, fat, 
four minerals and nine vitamins. The reference 
nutrient intake (RNI) is applied, which is the 
amount of nutrients that meet the needs of 
nearly all the population (97.5 percent).

THE STATE OF FOOD SECURITY AND NUTRITION IN THE WORLD 2020 
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ANNEX 3

TABLE A3.1
NUTRIENT INTAKE VALUES FOR A REPRESENTATIVE 30-YEAR-OLD WOMAN

Nutrient Unit ARs RDAs or AIs* AMDR lower AMDR upper UL

1 Energy kcal 2 329 2 329

2 Protein g 37.6 46 58.2 203.8

3 Lipids g 51.8 90.6

4 Carbohydrate g 262 378.5

5 Calcium mg 750 1 000 2 500

6 Iron3 mg 22.4 22.4 45

7 Magnesium1 mg 265 310 350

8 Phosphorous mg 580 700 4 000

9 Zincb mg 8.9 10.2 25

10 Copper mg 0.7 0.9 5

11 Selenium mcg 45 55 300

12 Vitamin Cc mg 80 80 2 000

13 Thiamin mg 0.9 1.1

14 Riboflavinc mg 1.3 1.3

15 Niacin1 mg 11 14 35

16 Vitamin B6c mg 1.3 1.3 25

17 Folate1 mcg 250 400 1 000

18 Vitamin B12 mcg 2 2.4

19 Vitamin A2 mcg 490 700 3 000

20 Vitamin E mg 12 15 300

21 Sodium mg 2 300

22 Vitamin B5a mg 4 5

23 Cholinea mg 320 425 3 500

24 Manganesea,c mg 2.4 2.4   11

NOTES: Values shown are for a 30-year-old non-pregnant non-lactating woman. ARs denotes average requirements, RDAs denotes Recommended Dietary Allowances, AIs denotes 
Adequate Intakes, AMDR denotes Acceptable Macronutrient Distribution Range, and UL denotes Upper Levels. * The values in this column are RDAs except where noted: a. is the 
value is an AI; b. is the value for zinc takes the assumption of an undefined diet; c. is the same values are used for both AR and RDA because the RDA/AI is not larger than the 
HARs. 1. The upper levels only refer to the supplement intakes, and therefore are not considered in the cost of nutrient adequate diet calculation. 2. The upper level of vitamin�A 
refers to the intake of retinol. 3. The H-AR of iron takes the assumption of a low-absorption diet for the AR value; 4. The H-AR of zinc takes the assumption of a semi-undefined 
diet for the AR value. 
SOURCE: Herforth, A., Bai, Y., Venkat, A., Mahrt, K., Ebel, A. & Masters, W.A. 2020. Cost and affordability of healthy diets across and within countries. Background paper for The 
State of Food Security and Nutrition in the World 2020. Rome, FAO.
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TABLE A3.2
COST AND AFFORDABILITY OF THE THREE DIETS BY COUNTRY (170 COUNTRIES), BY REGION, COUNTRY INCOME 
GROUP AND POPULATION (MILLIONS) IN 2017

Cost and 
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energy sufficient diet
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of nutrient adequate diet
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Algeria

A
FR

IC
A

Upper-middle-
income 41.4 0.77 12.4 0.1 2.13 34.3 2.0 4.14 66.6 27.9

Angola Lower-middle-
income 29.8 0.97 21.9 35.4 3.22 72.3 82.5 4.87 109.4 92.2

Benin Low-income 11.2 0.65 31.6 18.9 1.94 94.3 66.4 4.27 207.1 91.0

Botswana Upper-middle-
income 2.2 0.51 3.8 0.8 2.04 15.5 33.1 4.33 32.8 64.5

Burkina Faso Low-income 19.2 0.45 28.2 0.1 2.16 136.1 70.4 3.63 228.5 89.5

Burundi Low-income 10.8 0.65 73.8 36.5 1.40 160.3 81.0 3.57 407.4 97.4

Cabo Verde Lower-middle-
income 0.5 0.62 13.9 0.1 2.29 51.4 13.5 3.60 80.8 33.4

Cameroon Lower-middle-
income 24.6 0.54 23.4 2.2 1.63 70.3 29.9 3.59 154.6 63.4

Central African 
Republic Low-income 4.6 0.62 50.3 38.9 1.41 113.7 74.5 3.47 279.6 93.6

Chad Low-income 15.0 0.53 27.3 10.3 1.92 98.8 62.8 3.26 167.8 83.9

Comoros Low-income 0.8 1.10 29.7 13.0 3.46 93.4 58.3 5.44 146.7 76.5

Congo Lower-middle-
income 5.1 0.96 43.7 27.9 2.53 114.8 70.1 3.40 154.7 80.8

Côte d’Ivoire Lower-middle-
income 24.4 0.60 19.0 3.6 1.41 44.8 25.0 3.23 102.5 69.8

Democratic 
Republic  
of the Congo

Low-income 81.4 0.41 26.7 14.7 1.57 100.7 78.3 3.26 209.6 95.1

Djibouti Lower-middle-
income 0.9 0.62 25.7 3.2 2.17 90.7 38.1 3.72 155.1 68.3

Egypt Lower-middle-
income 96.4 0.69 5.7 <0.1 2.74 22.7 45.4 4.99 41.3 84.8

Equatorial 
Guinea

Upper-middle-
income 1.3 0.77 8.0 1.80 18.7 4.07 42.2

Ethiopia Low-income 106.4 0.58 40.5 1.7 1.94 136.9 47.7 3.39 238.7 84.0

Gabon Upper-middle-
income 2.1 0.89 20.5 1.0 2.47 56.8 14.6 3.78 87.0 33.0

Gambia Low-income 2.2 0.98 38.7 3.2 2.34 92.7 38.9 4.49 178.0 78.1

Ghana Lower-middle-
income 29.1 0.82 50.1 5.3 2.08 126.3 26.5 4.65 282.5 64.9

Guinea Low-income 12.1 0.90 24.6 7.6 2.21 60.0 56.3 4.68 127.5 92.2

Guinea-Bissau Low-income 1.8 0.78 22.0 34.0 2.00 56.5 79.1 3.93 110.9 92.4

Kenya Lower-middle-
income 50.2 0.77 21.3 9.5 1.70 47.1 47.5 3.24 89.9 79.1

Lesotho Lower-middle-
income 2.1 0.61 23.6 6.2 2.13 82.5 47.6 4.11 159.6 76.2

Liberia Low-income 4.7 0.97 127.3 24.3 2.96 387.9 85.9 5.45 714.9 97.8

Madagascar Low-income 25.6 0.48 26.4 22.8 2.37 129.1 91.4 3.46 188.3 96.3

Malawi Low-income 17.7 0.28 21.9 1.3 1.33 102.2 70.5 2.85 219.1 93.7

Mali Low-income 18.5 0.60 23.3 4.0 1.71 66.3 60.6 3.19 123.8 89.6

Mauritania Lower-middle-
income 4.3 0.88 26.3 1.7 2.50 75.0 33.2 4.42 132.8 70.3
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Mauritius

A
FR

IC
A

Upper-middle-
income 1.3 0.81 7.8 <0.1 2.51 24.1 2.7 4.22 40.5 14.8

Morocco Lower-middle-
income 35.6 0.61 14.4 <0.1 1.98 46.9 4.1 2.85 67.4 13.1

Mozambique Low-income 28.6 0.38 24.4 7.9 1.79 113.8 73.8 4.18 266.4 92.7

Namibia Upper-middle-
income 2.4 1.01 30.3 9.8 1.72 51.8 22.9 3.47 104.4 49.2

Niger Low-income 21.6 0.44 62.9 1.0 1.47 209.5 50.2 3.58 510.3 91.5

Nigeria Lower-middle-
income 190.9 0.94 15.8 33.3 2.01 34.0 72.2 3.79 64.1 91.1

Rwanda Low-income 12.0 0.44 30.3 3.4 1.25 86.7 48.9 3.54 245.2 89.6

Sao Tome  
and Principe

Lower-middle-
income 0.2 0.90 19.1 17.4 2.30 49.1 65.7 3.88 82.7 86.1

Senegal Low-income 15.4 0.74 23.0 6.9 1.63 50.4 39.2 3.01 93.2 72.8

Seychelles High-income 0.1 0.63 12.8 0.3 2.17 43.6 1.8 4.44 89.3 6.9

Sierra Leone Low-income 7.5 0.45 21.2 0.5 1.97 91.9 68.6 2.84 132.4 85.1

South Africa Upper-middle-
income 57.0 1.26 29.3 18.6 3.39 78.6 54.4 4.35 100.7 62.0

Sudan Lower-middle-
income 40.8 1.08 24.2 6.8 5.96 133.5 93.4 4.93 110.6 89.0

Swaziland Lower-middle-
income 1.1 0.93 15.3 14.6 2.15 35.3 50.3 3.68 60.3 69.7

Togo Low-income 7.7 1.94 144.0 64.4 2.18 162.1 69.7 5.72 424.9 96.1

Tunisia Lower-middle-
income 11.4 0.60 11.1 <0.1 1.68 30.9 0.9 3.68 67.8 15.3

Uganda Low-income 41.2 0.47 31.0 2.0 1.55 102.0 50.4 3.00 197.2 81.3

United Republic 
of Tanzania Low-income 54.7 0.58 21.7 5.6 1.73 64.9 65.5 2.77 104.1 85.0

Zambia Lower-middle-
income 16.9 0.61 35.8 28.8 2.17 127.8 73.2 3.38 199.5 84.1

Zimbabwe Low-income 14.2 0.73 32.4 5.1 2.14 94.7 57.7 3.80 168.2 80.0

Armenia

A
SI

A

Upper-middle-
income 2.9 1.01 8.8 0.8 2.09 18.2 11.2 3.86 33.6 51.7

Azerbaijan Upper-middle-
income 9.9 0.79 9.7 <0.1 1.79 22.0 <0.1 2.90 35.6 <0.1

Bahrain High-income 1.5 0.79 11.5 2.53 36.9 4.31 62.8

Bangladesh Lower-middle-
income 159.7 0.64 14.5 0.1 1.63 36.7 18.9 3.54 79.6 74.6

Bhutan Lower-middle-
income 0.7 1.05 18.0 0.2 2.56 44.0 12.9 4.87 83.7 45.8

Brunei 
Darussalam High-income 0.4 0.76 14.3 2.31 43.3 4.20 78.7

Cambodia Lower-middle-
income 16.0 0.99 25.6 2.49 64.3 4.22 108.7

China Upper-middle-
income 1�386.4 0.79 28.7 0.1 1.66 60.4 0.8 3.71 134.8 16.3

China. Hong 
Kong SAR High-income 7.4 0.91 8.0 2.10 18.5 4.30 37.8

Cyprus High-income 1.2 0.58 9.6 <0.1 2.08 34.2 0.1 3.03 49.9 0.1

India Lower-middle-
income 1�338.7 0.79 27.3 0.9 1.90 66.0 39.1 3.41 118.2 77.9

TABLE A3.2
(CONTINUED)
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Indonesia

A
SI

A

Lower-middle-
income 264.6 1.02 20.9 1.1 2.59 53.0 34.0 4.80 98.2 68.8

Iraq Upper-middle-
income 37.6 1.06 22.7 0.7 2.08 44.7 13.9 4.00 85.9 59.7

Israel High-income 8.7 0.51 6.2 <0.1 1.92 23.5 0.5 2.82 34.5 1.2

Japan High-income 126.8 3.03 35.1 0.9 3.45 40.0 1.2 5.51 63.8 2.1

Jordan Upper-middle-
income 9.8 0.64 13.8 <0.1 1.66 35.5 0.9 4.19 89.7 30.5

Kazakhstan Upper-middle-
income 18.0 0.65 7.7 <0.1 1.64 19.4 0.1 3.07 36.4 2.2

Kuwait High-income 4.1 0.34 5.4 1.66 26.2 3.96 62.3

Kyrgyzstan Lower-middle-
income 6.2 0.96 22.0 0.2 2.29 52.2 18.6 3.72 84.7 60.3

Lao People’s 
Democratic 
Republic

Lower-middle-
income 7.0 0.72 17.1 0.5 2.70 64.0 51.2 4.85 115.0 83.3

Malaysia Upper-middle-
income 31.1 0.91 10.4 <0.1 2.20 25.3 0.1 3.37 38.8 1.0

Maldives Upper-middle-
income 0.5 0.42 14.5 <0.1 2.64 90.5 1.0 3.95 135.2 6.5

Mongolia Lower-middle-
income 3.1 0.74 16.0 <0.1 2.06 44.5 4.2 4.63 99.9 42.5

Myanmar Lower-middle-
income 53.4 0.87 24.3 0.2 2.26 63.0 17.7 3.99 111.4 60.9

Nepal Low-income 27.6 0.99 25.3 1.9 2.28 58.3 36.1 4.16 106.4 76.2

Oman High-income 4.7 0.52 7.2 1.66 23.1 3.13 43.4

Pakistan Lower-middle-
income 207.9 0.77 20.9 <0.1 1.77 48.3 10.3 3.87 105.4 68.7

Philippines Lower-middle-
income 105.2 1.16 17.6 2.6 2.43 37.1 30.6 4.31 65.7 63.0

Qatar High-income 2.7 0.67 13.2 1.15 22.5 3.11 61.1

Republic  
of Korea High-income 51.4 0.68 13.1 <0.1 3.83 73.8 1.0 4.83 93.0 1.5

Saudi Arabia High-income 33.1 0.88 8.4 1.85 17.6 4.19 40.0

Singapore High-income 5.6 0.75 14.8 2.01 39.6 3.39 66.9

Sri Lanka Lower-middle-
income 21.4 0.97 17.6 0.1 2.02 36.6 6.8 4.71 85.3 53.5

Taiwan Province 
of China High-income 23.6 1.46 15.6 2.66 28.4 5.15 55.1

Tajikistan Low-income 8.9 0.91 36.2 0.8 2.20 87.3 14.4 3.36 133.6 37.2

Thailand Upper-middle-
income 69.2 1.05 17.3 <0.1 2.71 44.7 1.8 4.89 80.8 19.5

Turkey Upper-middle-
income 81.1 0.73 10.0 <0.1 2.37 32.2 2.1 3.34 45.4 6.2

United Arab 
Emirates High-income 9.5 0.75 10.1 1.81 24.5 3.46 46.9

Viet Nam Lower-middle-
income 94.6 0.97 28.6 0.6 2.47 72.5 9.5 4.01 117.5 26.6

West Bank  
and Gaza

Lower-middle-
income 4.5 1.12 28.4 0.7 1.59 40.2 1.7 3.81 96.3 24.5
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Antigua and 
Barbuda

LA
TI

N
 A

M
ER

IC
A

 A
N

D
 T

H
E 

CA
RI

BB
EA

N

High-income 0.1 0.93 17.4 2.78 51.9 4.90 91.5

Argentina High-income 44.0 0.65 7.7 0.2 2.30 27.2 3.3 3.73 44.0 9.2

Aruba High-income 0.1 1.13 23.9 2.61 55.3 3.82 80.9

Bahamas High-income 0.4 1.05 16.9 4.08 65.8 4.22 68.0

Barbados High-income 0.3 0.90 21.8 2.07 50.4 3.51 85.5

Belize Upper-middle-
income 0.4 1.13 46.1 12.1 2.67 109.0 37.0 2.81 114.4 39.3

Bolivia 
(Plurinational 
State of)

Lower-middle-
income 11.2 1.42 24.9 5.2 3.01 52.8 16.6 3.76 66.1 23.0

Brazil Upper-middle-
income 207.8 0.82 18.5 2.0 2.45 55.2 10.6 3.03 68.3 14.5

British Virgin 
Islands High-income <0.1 1.56 17.3 2.75 30.4 4.36 48.3

Cayman Islands High-income 0.1 1.09 17.5 2.01 32.3 3.17 50.8

Chile High-income 18.5 0.62 10.0 0.2 2.14 34.5 0.6 3.14 50.4 1.8

Colombia Upper-middle-
income 48.9 1.02 23.1 2.7 2.61 58.8 15.2 3.41 76.8 23.7

Costa Rica Upper-middle-
income 4.9 0.94 15.3 0.8 2.74 44.4 5.9 3.95 64.1 11.8

Curacao High-income 0.2 1.14 21.8 2.16 41.3 3.51 67.1

Dominica Upper-middle-
income 0.1 1.22 26.5 3.48 75.7 3.98 86.5

Dominican 
Republic

Upper-middle-
income 10.5 1.18 15.2 0.4 2.51 32.4 4.3 4.06 52.4 16.0

Ecuador Upper-middle-
income 16.8 1.31 30.5 3.4 2.31 53.9 10.7 3.18 74.2 18.2

El Salvador Lower-middle-
income 6.4 1.46 27.1 2.2 5.09 94.6 41.5 4.52 83.9 34.9

Grenada Upper-middle-
income 0.1 1.33 16.5 3.77 46.9 5.61 69.8

Guyana Upper-middle-
income 0.8 0.73 18.5 1.1 3.31 84.2 24.4 5.12 130.2 43.1

Haiti Low-income 11.0 0.86 32.2 11.3 2.63 98.9 61.9 4.91 184.5 88.0

Honduras Lower-middle-
income 9.4 1.15 32.6 13.7 3.32 94.5 44.7 3.65 103.9 48.6

Jamaica Upper-middle-
income 2.9 1.01 15.6 0.8 4.04 62.0 33.9 5.40 82.9 51.0

Mexico Upper-middle-
income 124.8 0.66 8.4 0.3 2.55 32.4 9.6 3.28 41.6 17.2

Nicaragua Lower-middle-
income 6.4 1.44 42.1 3.8 2.31 67.7 12.4 3.52 103.1 29.1

Panama High-income 4.1 1.13 13.8 1.3 2.57 31.4 6.8 4.94 60.4 18.2

Paraguay Upper-middle-
income 6.9 0.95 16.2 0.6 3.32 56.7 13.7 3.89 66.3 18.0

Peru Upper-middle-
income 31.4 0.65 14.8 0.3 1.88 42.4 6.1 3.43 77.5 19.0

Saint Kitts 
and Nevis High-income 0.1 0.53 8.2 2.95 45.4 3.26 50.3
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Saint Lucia

LA
TI

N
 A

M
ER

IC
A

 A
N

D
 T

H
E 

CA
RI

BB
EA

N

Upper-middle-
income 0.2 1.05 59.1 4.2 2.53 142.2 12.6 3.61 203.4 19.2

Saint Vincent 
and the 
Grenadines

Upper-middle-
income 0.1 1.32 25.1 2.89 55.0 4.99 94.9

Sint Maarten 
(Dutch part) High-income <0.1 1.72 32.2 3.76 70.2 4.77 89.1

Suriname Upper-middle-
income 0.6 1.14 13.9 17.8 3.25 39.6 42.8 5.09 61.9 54.1

Trinidad  
and Tobago High-income 1.4 1.01 12.9 0.2 2.63 33.5 2.2 4.33 55.2 9.0

Turks and 
Caicos Islands High-income <0.1 1.13 31.7 2.32 65.4 3.32 93.5

Uruguay High-income 3.4 0.69 9.4 <0.1 2.13 28.8 0.3 3.02 40.8 1.2

Albania

N
O

RT
H

ER
N

 A
M

ER
IC

A
 A

N
D

 E
U

RO
PE

Upper-middle-
income 2.9 0.76 8.2 <0.1 2.55 27.4 14.9 4.33 46.5 43.9

Austria High-income 8.8 0.35 4.9 0.2 2.26 31.8 0.4 2.84 40.0 0.5

Belarus Upper-middle-
income 9.5 0.80 9.5 <0.1 2.01 23.9 <0.1 4.20 50.0 0.7

Belgium High-income 11.4 0.27 3.2 0.1 2.44 29.6 0.2 2.87 34.8 0.3

Bermuda High-income 0.1 1.10 10.4 4.09 38.9 3.49 33.1

Bosnia and 
Herzegovina

Upper-middle-
income 3.4 0.71 8.9 <0.1 3.00 38.0 1.0 4.10 51.9 2.8

Bulgaria Upper-middle-
income 7.1 0.51 7.8 0.1 2.82 43.0 4.8 4.14 63.1 8.0

Canada High-income 36.5 0.68 10.7 0.2 2.03 32.0 0.5 3.08 48.5 0.7

Croatia High-income 4.1 0.67 7.8 0.3 3.13 36.1 2.3 4.42 51.1 5.4

Czechia High-income 10.6 0.45 6.0 <0.1 2.40 31.9 0.1 3.10 41.0 0.2

Denmark High-income 5.8 0.30 4.5 0.1 1.75 25.6 0.1 2.44 35.8 0.2

Estonia High-income 1.3 0.42 5.1 0.1 2.34 27.9 0.6 3.30 39.3 0.8

Finland High-income 5.5 0.28 4.0 0.1 2.17 30.6 0.1 2.75 38.7 0.1

France High-income 66.9 0.32 4.1 <0.1 1.90 24.2 <0.1 3.09 39.3 <0.1

Germany High-income 82.7 0.27 3.7 <0.1 2.15 29.6 0.2 2.79 38.5 0.2

Greece High-income 10.8 0.68 7.7 0.5 2.58 29.3 2.0 3.09 35.1 2.8

Hungary High-income 9.8 0.45 6.7 0.3 2.34 34.8 1.3 3.53 52.5 2.5

Iceland High-income 0.3 0.38 4.3 <0.1 2.41 26.9 <0.1 2.39 26.7 <0.1

Ireland High-income 4.8 0.58 11.8 0.1 2.02 41.3 0.3 2.50 51.1 0.4

Italy High-income 60.5 0.32 3.6 1.0 2.26 25.4 1.9 3.08 34.7 2.5

Latvia High-income 1.9 0.45 6.1 0.1 2.06 28.2 1.1 3.34 45.7 2.5

Lithuania High-income 2.8 0.51 4.5 0.8 1.99 17.4 1.3 3.22 28.2 2.7

Luxembourg High-income 0.6 0.33 4.0 0.1 1.98 23.7 0.4 2.46 29.5 0.4

Malta High-income 0.5 0.76 11.2 0.1 2.67 39.2 0.2 4.00 58.6 0.3

Montenegro Upper-middle-
income 0.6 0.56 5.1 <0.1 2.32 21.2 7.5 3.82 34.9 16.1
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Netherlands

N
O

RT
H

ER
N

 A
M

ER
IC

A
 A

N
D

 E
U

RO
PE

High-income 17.1 0.30 4.3 <0.1 1.75 25.2 0.2 2.76 39.6 0.3

Norway High-income 5.3 1.08 14.5 0.2 2.64 35.4 0.4 3.48 46.7 0.5

Poland High-income 38.0 0.40 5.2 0.1 1.96 25.7 0.5 3.09 40.4 0.8

Portugal High-income 10.3 0.42 4.6 0.1 1.85 20.5 0.5 2.69 29.7 0.9

Republic of 
Moldova

Lower-middle-
income 2.8 0.71 10.3 <0.1 1.57 22.6 <0.1 2.96 42.8 4.3

Romania Upper-middle-
income 19.6 0.51 4.8 0.8 2.27 21.3 6.8 3.31 31.0 11.5

Russian 
Federation

Upper-middle-
income 144.5 0.62 6.8 <0.1 2.27 24.7 0.3 3.40 37.0 1.5

Serbia Upper-middle-
income 7.0 0.61 9.2 <0.1 2.61 39.0 1.5 4.37 65.3 11.2

Slovakia High-income 5.4 0.39 5.6 1.0 2.11 30.4 1.6 3.36 48.4 2.6

Slovenia High-income 2.1 0.44 6.2 <0.1 2.05 28.8 <0.1 3.04 42.8 <0.1

Spain High-income 46.6 0.44 6.1 0.5 1.77 24.3 0.9 2.77 38.0 1.5

Sweden High-income 10.1 0.82 11.1 0.1 2.50 33.8 0.3 2.94 39.8 0.3

Switzerland High-income 8.5 0.42 5.6 <0.1 2.07 27.4 <0.1 2.47 32.7 <0.1

The former 
Yugoslav 
Republic of 
Macedonia

Upper-middle-
income 2.1 0.74 9.7 2.0 3.00 39.2 12.7 3.74 49.0 16.9

United Kingdom High-income 66.1 0.27 5.0 0.1 1.44 27.0 0.2 1.89 35.3 0.3

United States  
of America High-income 325.0 0.90 12.9 1.0 2.21 31.6 1.5 3.10 44.3 1.7

Australia

O
CE

A
N

IA High-income 24.6 0.31 4.6 0.2 1.63 24.0 0.5 2.38 35.1 0.7

Fiji Lower-middle-
income 0.9 0.85 11.0 <0.1 2.35 30.4 9.6 4.07 52.7 41.3

New Zealand High-income 4.8 0.49 5.9 2.23 26.7 2.74 32.8

NOTES: The table shows the cost and affordability of the three reference diets (energy sufficient, nutrient adequate and healthy diet) for 170 countries in year 2017. Cost and 
affordability are shown by region (column 2), development status (column 3) and population in year 2017 (column 4). The cost of the three diets is based on retail food price 
data obtained from the World Bank�s International Comparison Program (ICP) for internationally standardized items, converted to international dollars using purchasing power 
parity (PPP). Two measures of affordability are presented. One shows the cost of each diet as a percentage of average food expenditure per capita per day in a given country 
(columns 6, 9 and 12): each diet is unaffordable for values greater than 100 percent. The other measure shows the percentage of people who cannot afford the three reference 
diets: each diet is unaffordable when its cost exceeds the 63 percent of the average income in a given country (columns 7, 10 and 13). The 63 percent accounts for a portion of 
average income that can be credibly reserved for food. 
SOURCES: Herforth, A., Bai, Y., Venkat, A., Mahrt, K., Ebel, A. & Masters, W.A. 2020. Cost and affordability of healthy diets across and within countries. Background paper for  
The State of Food Security and Nutrition in the World 2020. Rome, FAO. Population data are taken from World Bank. 2020. World Development Indicators � Home. In: World Bank 
[online]. Washington, DC. [Cited 24 April 2020]. http://datatopics.worldbank.org/world-development-indicators
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NATIONAL FOOD-BASED 
DIETARY GUIDELINES 
(FBDGs) USED TO 
COMPUTE THE COST  
OF A HEALTHY DIET
Figure�A4.1 shows different ranges of cost for 
a healthy diet, corresponding to different 
definitions of a healthy diet. These ranges 
are obtained by costing recommended food 
quantities published across ten FBDGs (blue 
bars), as well as across four EAT-Lancet 
reference diets (green bars) (f lexitarian, 
pescatarian, vegetarian and vegan). Each bar 
corresponds to the average cost in 2017 obtained 
when a particular diet pattern is applied to the 
170�countries in the data set. The cost is seen 
to vary depending on the definition applied. 
Across the ten different definitions of a healthy 
diet published in the FBDGs, the cost of a 
healthy diet ranges from USD�3.27�4.57 per day, 
giving a point estimate based on median costs 
of USD�3.75 (blue horizontal line in Figure�A4.1). 
This compares to a range of between USD�3.31 

and USD 3.61 for the least-cost versions of 
the EAT-Lancet reference diet variants, giving 
a point estimate based on median cost of 
USD�3.44. This is slightly higher than the 
estimated cost of a EAT-Lancet reference diet 
which was recently published, estimated at 
USD�2.89 per day (based on 2010 prices).42

The EAT-Lancet diets in Figure A4.1 are based 
on the EAT-Lancet recommendations for an 
exemplary diet of 2�500 kcal per person per day 
and are not comparable to the EAT-Lancet diets 
analysed in Section 2.2 and discussed in Annex�7. 
However, by applying the same methodology 
of least-cost estimation, it is useful to provide 
a simple comparison between the ten FBDGs 
and the EAT-Lancet diets. The EAT-Lancet 
diets analysed in Section 2.2 differ as they 
apply serving-size recommendations based on 
the epidemiological literature, and the energy 
intake is based on recommendations for each 
country-specific age and sex structure (resulting 
in an average global intake of 2�100 kcal per 
person per day) ( Table�A7.2). Table A4.1 provides a 
detailed description of the ten FBDGs that are 
used to construct the healthy diet, as explained 
in Annex�3. 
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NOTES: The figure shows the average cost of a healthy diet across different possible definitions. The blue bars show the cost of a healthy diet across the 170 countries analysed by 
applying the ten national FBDGs that are used to cost the healthy diet in Section 2.1. The horizontal blue line represents the global cost of a healthy diet in year 2017 (USD 3.75), 
estimated as the median cost of the ten FBDGs and shown in Table 7. The green bars denote the average global cost of a healthy diet by applying the four variants of the EAT-Lancet diet: 
the flexitarian (FLX), the pescatarian (PSC), the vegetarian (VEG) and the vegan (VGN) diet. See Table A4.1 for a description of these diets. See Box 10 for the definition of the three 
diets and Box 11 for a brief description of the cost methodology. For the full methodological notes and data sources, see Annex 3.
SOURCE: Herforth, A., Bai, Y., Venkat, A., Mahrt, K., Ebel, A. & Masters, W.A. 2020. Cost and affordability of healthy diets across and within countries. Background paper for The State of 
Food Security and Nutrition in the World 2020. Rome, FAO.

FIGURE A4.1
AVERAGE COST OF A HEALTHY DIET BY APPLYING TEN DIFFERENT FBDGs DEFINITIONS 
ACROSS ALL COUNTRIES GLOBALLY, AND FOUR DIFFERENT EAT-LANCET REFERENCE DIET 
PATTERNS IN 2017

National food-based dietary guideline EAT-Lancet reference diet Global median cost across all ten FBDGs
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ANNEX 5
ADDITIONAL TABLES AND 
FIGURES TO SECTION 2.1
This section provides additional tables and 
figures for the analysis presented in Section 2.1. 

Table�A5.1 shows average predicted own-price 
elasticities at two levels: the aggregate food group 
level and the product level. Table�A5.2 shows own- 
and cross-price elasticities estimated by Green 
et al. (2013)47 and Cornelsen et al. (2015)48 by 
country economic development. Although both 
price and income elasticities are systematically 
higher for some products (e.g. meat) than for 
others (e.g. oils and fats), they tend to decrease 
with GDP per capita in absolute terms.49 In fact, 

Engel and Bennet�s laws imply that increases in 
income associated with economic development 
are expected to lead first to a decrease in 
the share of expenditures devoted to food 
consumption, and then to a decrease in raw 
products among food expenditures. Thus, food 
demand becomes less responsive to income and 
price changes as income rises.49

Additional f igures show the cost of a healthy 
diet by food group category (Figure�A5.1) and the 
contribution of each food group to the final cost 
of a healthy diet across country income groups 
(Figure�A5.2). Finally, world maps in Figure�A5.3 
describe the percentage of people in each 
country who were not able to afford the three 
diets in 2017.

TABLE A5.1
AVERAGE ESTIMATES OF OWN-PRICE ELASTICITIES BY FOOD GROUP

PRICE CHANGE

CONSUMPTION CHANGE Fruits and 
vegetables Meat and fish Dairy Cereals Fats and oils

All -0.61 -0.57 -0.59 -0.52 -0.44

(0.69) (0.53) (0.58) (0.74) (0.56)

Aggregate for the food group -0.5 -0.5 -0.57 -0.33 -0.36

(0.47) (1.09) (0.38) (0.4) (0.4)

Product level -0.71 -0.66 -0.63 -0.72 -0.71

(0.79) (3.85) (0.88) (0.85) (0.79)

No. observations 668 945 419 520 338

NOTES: The table shows weighted averages of own-price elasticities by food group, with weighted standard deviations reported in parenthesis. The sample of elasticity estimates 
includes 3 334 observations on price elasticities collected from 93 primary studies. Primary studies sample sizes are used as weights to compute averages and standard 
deviations. More weight is given to more precise estimates in the computation of averages and standard deviations.
SOURCE: Femenia, F. 2019. A meta-analysis of the price and income elasticities of food demand. Working Paper SMART � LERECO N°19-03. Rennes, France, INRAE.

»
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TABLE A5.2
PREDICTED OWN- AND CROSS-PRICE ELASTICITIES BY FOOD GROUP AND COUNTRY INCOME GROUP IN 2008

a) Low-income countries

PRICE CHANGE

CONSUMPTION CHANGE Fruits and 
vegetables Meat Fish Dairy Cereals Fats and oils Sweets

Fruits and vegetables -0.72*** 0.005 -0.014 -0.001 0.065* -0.014 0.112***

Meat 0.02 -0.78*** -0.008 0.011 0.062 0.016 0.101*

Fish 0.014 0.045 -0.80*** -0.003 0.092** 0.031 0.098**

Dairy -0.001 0.003 -0.02 -0.78*** 0.117*** 0.042 0.108***

Cereals 0.009 0.003 0.01 0.068*** -0.61*** 0.006 0.1***

Fats and oils 0.012 -0.043 -0.061 0.022 0.071* -0.60*** 0.094**

Sweets 0.022 0.003 -0.004 0.033 0.074* 0.022 -0.74***

No. observations 206 185 71 70 188 80 60

b) Middle-income countries

PRICE CHANGE

CONSUMPTION CHANGE Fruits and 
vegetables Meat Fish Dairy Cereals Fats and oils Sweets

Fruits and vegetables -0.65*** -0.026 -0.079** -0.058** 0.007 -0.039 0.034

Meat 0.001 -0.72*** -0.073** -0.045** 0.005 -0.01 0.024

Fish -0.004 0.014 -0.73*** -0.059** 0.035 0.005 0.021

Dairy -0.02 -0.028 -0.085** -0.72*** 0.06** 0.016 0.031

Cereals -0.01 -0.028 -0.076** 0.012 -0.55*** -0.02 0.023

Fats and oils -0.006 -0.074** -0.126** -0.035 0.014 -0.54*** 0.017

Sweets 0.003 -0.028 -0.069 -0.024 0.017 -0.003 -0.68***

No. observations 147 186 56 121 150 62 65

c)�High-income countries

PRICE CHANGE

CONSUMPTION CHANGE Fruits and 
vegetables Meat Fish Dairy Cereals Fats and oils Sweets

Fruits and vegetables -0.53*** 0.002 0.01 -0.030*** 0.048* -0.033 0.060***

Meat -0.009 0.60*** 0.016 -0.018 0.045* -0.003 0.049**

Fish -0.015* 0.042* 0.61*** -0.032** 0.075* 0.012 0.046

Dairy -0.03** 0.001 0.004 -0.60*** 0.100*** 0.023 0.057**

Cereals -0.02** 0 0.013 0.039** -0.43*** -0.013 0.048**

Fats and oils -0.017 -0.046 -0.037 -0.007 0.054 -0.42*** 0.043

Sweets -0.007 0 0.02 0.004 0.057** -0.003 -0.56***

No. observations 630 525 260 366 332 123 279

Copyright ' 2014 John Wiley & Sons, Ltd.
NOTES: The table shows estimates of own-price elasticities from Green et al. (2013)47 in bold on the diagonal, and cross-price elasticity estimates from Cornelsen et al. (2015)48 
are reported outside the diagonal. Estimated elasticities describe the percentage change in the consumption of a given food group after a percentage change in its price and are 
reported for low-income countries (Table A5.2a), middle-income countries (Table A5.2b) and high-income countries (Table A5.2c). Stars denote statistically significant estimates at 
10 percent (*), 5 percent (**) and 1 percent level (***). 
SOURCES: Green, R., Cornelsen, L., Dangour, A.D., Turner, R., Shankar, B., Mazzocchi, M. & Smith, R.D. 2013. The effect of rising food prices on food consumption: systematic 
review with meta-regression. BMJ, 346 (f3703) and Cornelsen, L., Green, R., Turner, R., Dangour, A.D., Shankar, B., Mazzocchi, M. & Smith, R.D. 2015. What happens to patterns 
of food consumption when food prices change? Evidence from a systematic review and meta-analysis of food price elasticities globally. Health Economics, 24(12): 1548�1559.
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For Figure A5.3, as well as Figures 28 and 29 in 
Section 2.1, the following disclaimers on map 
boundaries apply: the final boundary between 
the Republic of the Sudan and the Republic 
of South Sudan has not been yet determined. 
The final status of the Abyei area, Jammu and 
Kashmir, and the Malvinas Islands have not yet 
been determined. The boundaries shown on this 

ANNEX 5

NOTES: The pie chart shows the average percentage contribution of the six food groups to the cost of the healthy diet per person per day. The analysis is based on a sample of 170 
countries for which retail food price data are available in year 2017. Prices are obtained from the World Bank�s International Comparison Program (ICP) for internationally standardized 
items, converted to international dollars using purchasing power parity (PPP). See Box 10 for the definition of the three diets and Box 11 for a brief description of the cost methodology. 
For the full methodological notes and data sources, see Annex 3.
SOURCE: Herforth, A., Bai, Y., Venkat, A., Mahrt, K., Ebel, A. & Masters, W.A. 2020. Cost and affordability of healthy diets across and within countries. Background paper for The State of 
Food Security and Nutrition in the World 2020. Rome, FAO.

FIGURE A5.1
AVERAGE PERCENTAGE CONTRIBUTION OF EACH FOOD GROUP TO THE 
AVERAGE GLOBAL COST OF A HEALTHY DIET IN 2017 (USD)
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map do not imply the expression of any opinion 
whatsoever on the part of FAO concerning 
the legal status of any country, territory, city 
or area or of its authorities, or concerning the 
delimitation of its frontiers and boundaries. 
Dashed lines on maps represent approximate 
border lines for which there may not yet be 
full agreement.
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NOTES: The bar chart in panel a) shows the cost per person per day by food group and country income group and the stacked columns in panel b) show the ratio between the average 
regional cost of each food group and the total cost of a healthy diet. The analysis is based on a sample of 170 countries for which retail food price data are available in year 2017. Prices 
are obtained from the World Bank�s International Comparison Program (ICP) for internationally standardized items, converted to international dollars using purchasing power parity 
(PPP). See Box 10 for the definition of the three diets and Box 11 for a brief description of the cost methodology. For the full methodological notes and data sources, see Annex 3.
SOURCE: Herforth, A., Bai, Y., Venkat, A., Mahrt, K., Ebel, A. & Masters, W.A. 2020. Cost and affordability of healthy diets across and within countries. Background paper for The State of 
Food Security and Nutrition in the World 2020. Rome, FAO.

FIGURE A5.2
COST PER PERSON PER DAY AND PERCENTAGE SHARE OF TOTAL COST OF EACH  
FOOD GROUP FOR A HEALTHY DIET, BY COUNTRY INCOME GROUP IN 2017 (USD)
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NOTES: The maps show the average percentage (%) of population who cannot afford the three reference diets (energy sufficient diet, nutrient adequate diet and the healthy diet) in 
143�countries in year 2017. Global, regional and country income group averages are presented in Table 7. This measure of affordability compares the cost of each diet with the estimated 
income distribution in a given country, under the assumption that 63 percent of the income available can be credibly reserved for food. A diet is considered unaffordable when its cost 
exceeds the 63 percent of the average income in a given country. See Box 10 for the definition of the three diets and Boxes 11 and 12 for a brief description of the cost and affordability 
methodology. For the full methodological notes and data sources, see Annex 3. For disclaimers on map boundary lines, see Annex 5.
SOURCE: Herforth, A., Bai, Y., Venkat, A., Mahrt, K., Ebel, A. & Masters, W.A. 2020. Cost and affordability of healthy diets across and within countries. Background paper for The State of 
Food Security and Nutrition in the World 2020. Rome, FAO.

FIGURE A5.3
PROPORTION OF PEOPLE UNABLE TO AFFORD THE THREE REFERENCE DIETS BY COUNTRY IN 2017 � 
COST OF THE DIETS COMPARED TO NATIONAL INCOME DISTRIBUTION

| 240 |

A) PERCENTAGE OF POPULATION WHO CANNOT AFFORD AN ENERGY SUFFICIENT DIET

B) PERCENTAGE OF POPULATION WHO CANNOT AFFORD A NUTRIENT ADEQUATE DIET

C) PERCENTAGE OF POPULATION WHO CANNOT AFFORD A HEALTHY DIET
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DEFINITION OF  
COUNTRY GROUPS
A. Definition of countries with a protracted 
crisis situation 
The 2017 edition of this report defines protracted 
crisis situations as �characterized by recurrent 
natural disasters and/ or conf lict, longevity 
of food crises, breakdown of livelihoods and 
insufficient institutional capacity to react 
to the crises.� There are three criteria used 
to define a country with a protracted crisis: 
(i)�longevity of the crisis; (ii) humanitarian 
aid f low to the country; and (iii) the country�s 
economic and food security status. Specifically, 
the list of countries with a protracted crisis 
situation includes those that meet the following 
three criteria: 

1.	The country is among the low-income 
food-deficit countries (LIFDCs), as defined by 
FAO in 2018. 

2.	The country has faced a shock�� either natural 
or human-induced�� for four consecutive years 
between 2016 and 2019, or for eight out of ten 

years between 2010 and 2019, and is reported 
in the list of countries requiring external 
assistance for food.50

3.	The country received more than 10 percent 
of total ODA in the form of humanitarian 
assistance between 2009 and 2017.51

In 2020, there are 22�countries that meet the 
above three criteria (see Box 13), but information 
on cost and affordability is not available for 
seven of them (Afghanistan, Democratic 
People’s Republic of Korea, Eritrea, Somalia, 
South Sudan, Syrian Arab Republic and Yemen). 
See the 2017 edition52 of this report for an 
extended analysis of countries with a protracted 
crisis situation.

B. Definition of countries in the Global South
According to the United Nation Office for 
South-South Cooperation (UNOSSC), the Global 
South includes Asia (with the exception of 
Hong Kong, SAR, Japan, Macau, SAR, Republic 
of Korea, Singapore and Taiwan, Province 
of China), Central America, South America, 
Mexico, Africa and the Middle East (with the 
exception of Israel).71

ANNEX 6
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DESCRIPTION, DATA  
AND METHODOLOGY  
OF SECTION 2.2
A. Description of the five dietary patterns
For the analysis of Section 2.2, f ive dietary 
patterns are constructed to measure health 
and climate-change costs of baseline and 
alternative dietary consumption patterns. 
For the baseline diet, food availability estimates 
in the year 2010 are taken from a harmonized 
data set of FAO Food Balance Sheets (FBS) that 
includes the full set of 16 food commodities. 
Food availability estimates are used as a proxy 
for national average food consumption, after 
applying regional data on food wastage at the 
consumption level combined with conversion 
factors into edible matter.27 Food waste at other 
stages of the production chain is accounted for in 
the FAO estimates53 including food processing, 
which separates the edible parts from non-edible 
ones. FAO food balance sheet data are 
aggregated to 16 commodities (vegetables, beef, 
wheat, roots, fruits, pork, rice, pulses, sugar, 
poultry, maize, other commodities, oils, eggs, 
other grains and dairy) for 157 countries in order 
to match the detail of data used in the health 
and environmental analysis.57

The analysis presented in Section 2.2 considers 
current estimates of national average food 
consumption in baseline year 2010, which are 
projected to future food consumption referred 
to year 2030, considering estimated expected 
changes in income, population and dietary 
preferences.55 Since models are calibrated to give 
projections for future years in line with trends 
in income and population, changing the baseline 
year from 2010 to more recent years would have 
not changed the projected results for 2030.

Baseline food consumption is referred to as 
the benchmark diet (BMK) and represents a 
business-as-usual diet. Underlying the analysis, 
there are estimates of current and future 
food consumption as well as four alternative 
consumption scenarios that have been devised 
as being healthy and more sustainable. 
Starting from food availability estimates from 
the FBS, the International Model for Policy 
Analysis of Agricultural Commodities and Trade 
(IMPACT)56 was used to simulate the benchmark 
scenario as well as the four alternative healthy 
diet patternsba in 157 countries in year 2030.57 
Projections were also carried out for year 2050 for 
sensitiv ity analysis.

To construct the BMK, baseline food 
consumption was estimated using food 
availability from FAO Food Balance Sheets and 
adjusting for the amount of food wasted at the 
point of consumption. An alternative option 
would have been to rely on a set of consumption 
estimates based on a variety of data sources, 
including dietary surveys, household budget 
and expenditure surveys, and food availability 
data.3,4 However, neither the exact combination 
of these data sources nor the estimation model 
used to derive the data have been made publicly 
available. For some individual countries, 
using dietary surveys would also have been 
an alternative. However, underreporting is a 
persistent problem in dietary surveys,58,59 and 
regional differences in survey methods would 
have implied non-comparability of results 
between countries. In contrast to dietary surveys, 
waste-adjusted food-availability estimates 
indicate levels of energy intake per region 
that ref lect differences in the prevalence of 
overweight and obesity across regions.13 

ba  See footnote y.
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The four alternative healthy diet patternsbb 
that include sustainability considerations 
(or diet scenarios) conform to the general 
recommendations of the EAT-Lancet Commission 
on healthy diets that differ by age and sex 
and take into account regional preferences for 
specific staple crops, fruits, vegetables and other 
food categories, as well as population-specific 
calorie requirement. These diets differ from the 
EAT-Lancet diets presented in Annex 4 since 

bb  See footnote y.

they use country-specific kilocalorie intake that 
ref lects population age and sex structure to 
achieve an average global intake of 2 100 kcal per 
person per day ( Table A7.1). On the contrary, the 
EAT-Lancet diets in Annex 4 (Figure A4.1) are based 
on the EAT-Lancet recommendations for an 
exemplary diet of 2 500 kcal per person per day.42

Table A7.1 provides descriptions of the diet 
scenarios and sources on which dietary 
recommendations are based for the analysis in 
Section 2.2. The flexitarian diet (FLX) includes 

TABLE A7.1
SUMMARY DESCRIPTION OF BASELINE CURRENT FOOD CONSUMPTION (BMK) AND FOUR ALTERNATIVE HEALTHY 
DIET PATTERNS THAT INCLUDE SUSTAINABILITY CONSIDERATIONS (FLX, PSC, VGT AND VGN)

Scenario Description Sources 

Benchmark (BMK) Global energy intake is estimated for an average of 2 300 kcal per 
person per day in year 2010; in year 2010, per-capita consumption 
is of approximately 354 g of fruits and vegetables, 50 g for sugar, 
28 g of oils, 68 g for red meat, 31 g for poultry, 243 g for eggs and 
dairy, 134 g for roots and pulses, 297 for cereals (see Table A7.2 for 
the composition of the BMK diet in year 2010).

Based on projections by the Food and 
Agriculture Organization of the United 
Nations (FAO),53 adjusted for food 
waste and food conversion into edible 
parts.26

Flexitarian (FLX) Max 860 kcal/day for energy balance from staple foods; min 
125�g/day from legumes and nuts and seeds; min 500 g/day of 
fruits and vegetables; max�31�g/day from sugar, max 87 g/day 
from oil; max 43�g/day from poultry and lamb, max 13 g/day for 
eggs, max 250 g/day for milk; min�28�g/day from fish.

In line with observed dietary 
patterns.60,61 

Pescatarian (PSC) It is a variant of the flexitarian (FLX) diet where animal products are 
completely replaced by fish products (see Table A7.2 for the difference 
between the composition in g/day of the FLX and PSC diets at the 
world level). This diet can also replace animal products with a mix of 
fish products or legumes and either fruits and vegetables or whole 
grains, but these variants are not considered in this report.

In line with observed dietary 
patterns.60,61

Vegetarian (VGT) Min six portions per day of fruits and vegetables (~660 g/day), 
legumes (~95�g/day), no red meat or poultry or fish, sugar (~27�g/
day) and total energy intake as recommended for a moderately 
active population (~2�100�kcal/day) (see Table A7.2 for the composition 
of the VGT diet at the world level). 

In line with observed dietary 
patterns.61,62,63 

Vegan (VGN) Min seven portions per day of fruits and vegetables (~770 g/day), 
legumes (~110 g/day), no red meat, poultry, dairy, eggs or fish; 
sugar (~27 g/day) and total energy intake as recommended for a 
moderately active population (~2�100) (see Table A7.2 for the 
composition of the VGN diet at the world level).

In line with observed dietary 
patterns.61,62,63

NOTES: The table shows the description of the five diets analysed in Section 2.2. See footnote y to know more on the four alternative healthy diet patterns. 
SOURCE: Springmann, M. 2020. Valuation of the health and climate-change benefits of healthy diets. Background paper for The State of Food Security and Nutrition in the World 
2020. Rome, FAO.
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at least 500 g/day of fruits and vegetables of 
different colors and groups (the composition of 
which is determined by regional preferences). 
It contains at least 100 g/day of plant-based 
protein sources (legumes, soybeans, nuts), 
modest amounts of animal-based proteins, such 
as poultry, f ish, milk and eggs, and limited 
amounts of red meat (1 portion per week), refined 
sugar (<5 percent of total energy), vegetable oils 
that are high in saturated fat (in particular palm 
oil), and starchy foods which have a relatively 
high glycemic index. Based on the f lexitarian 
diets, we constructed more specialized diets.60,61

The pescatarian diet (PSC) replaces (on a 
kcal basis) meat-based protein sources in the 
f lexitarian diet by three quarters with fish and 
seafood, and by one quarter with either fruits and 
vegetables or whole�grains. 

The vegetarian diet (VEG) replaces (on a 
kcal basis) meat-based protein sources in 
the f lexitarian diet by three quarters with 
plant-based proteins, and by one quarter with 
either fruits and vegetables or whole�grains. 

The vegan diet (VGN) replaces (on a kcal 
basis) all animal-based protein sources in 
the f lexitarian diet by three quarters with 
plant-based proteins, and by one quarter with 
either fruits and vegetables or whole�grains. 

The range of dietary patterns described above 
and developed by the EAT-Lancet Commission 
are adopted to analyse to what extent the 
health and environmental costs of diets can be 
reduced. The baseline year of analysis is 2010, 
but the focus is on health and climate-change 
burden in year 2030, as this is a politically 
relevant year in light of the Sustainable 
Development Goals for 2030. Therefore, future 
dietary patterns and their impacts on health 
and environment are projected using years 2030 
and 2050, the latter being used for sensitiv ity 
analysis. Health and climate-change costs 
are evaluated for the benchmark diet (BMK) 
that approximates current and future food 
consumption, and for four healthy dietary 
profiles: f lexitarian (FLX), pescatarian (PSC), 
vegetarian (VEG) and vegan (VGN). For a 

full description of the methodology and data 
sources, see Springmann (2020).57  

As previously estimated and used by the 
EAT-Lancet Commission,60 the average calorie 
needs differ by country based on its age and 
sex composition, ending up with a diet whose 
world-level average provides 2�100�kcal per 
person per day. Table A7.2 provides information 
at the world level on the average quantities 
(grams per day), and on average kilocalorie 
intake (kcal per day) for each food item across 
the five diets in year 2010. By taking the average 
of the kilocalorie intake across the five diets, a 
global average of 2�100�kcal per person per day 
is reached. It should be noted that, however, 
kilocalorie requirements per person per day 
differ by country and by age and sex group, and 
Table A7.2 provides only a summary at the world 
level. For the calculations of calorie intakes, 
which require estimates of healthy body weights 
(or BMIs), physical activ ity levels and heights 
as inputs, it was assumed that BMIs are in line 
with WHO recommendations,64 and moderately 
physical activ ity levels are maintained as 
recommended. In addition, the United States 
characteristics for height were used,65 which can 
be seen as an upper bound that does not penalize 
future growth of populations. According to the 
estimates, calorie needs reach a maximum of 
2�500�kcal/day for ages 20�24 (average between 
men and women) but are reduced to 2�000�kcal 
for ages 65 and older. Health and environmental 
criteria captured in the healthy diets are based 
on scientif ic evidence from a list of systematic 
reviews, meta-analyses and pooled analyses of 
primary data used to set the scientif ic targets for 
healthy diets.57

B. Data and methodology for the valuation  
of health impacts
For estimating the health burden of diets, 
methods developed by the Global Burden 
of Disease (GBD) project are applied to a 
comparative risk assessment framework 
of dietary and weight-related risks. In a 
comparative risk assessment, the burden of 
diet-related diseases is typically calculated »
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TABLE A7.2
OVERVIEW OF PER CAPITA FOOD CONSUMPTION (G/DAY) AND KILOCALORIE INTAKE (KCAL/DAY)  
BY DIET SCENARIO IN YEAR 2010 � GLOBAL

� BMK FLX PSC VEG VGN

Food items g/day kcal/day g/day kcal/day g/day kcal/day g/day kcal/day g/day kcal/day

Wheat 117 347 91 267 91 267 91 267 91 267

Rice 126 461 81 298 81 298 81 298 81 298

Maize 33 100 23 70 23 70 23 70 23 70

Other grains 22 65 15 43 15 43 15 43 15 43

Roots 134 114 101 82 101 82 101 82 101 82

Legumes 17 60 50 173 50 173 62 215 78 270

Soybeans 5 17 25 82 25 82 31 103 35 117

Vegetables 227 58 353 96 395 107 423 114 494 133

Starchy fruits 28 22 40 27 40 27 40 27 40 27

Fruits 37 17 62 27 69 31 73 33 87 39

Tropical fruits 62 24 101 40 114 45 123 48 148 58

Nuts and seeds 13 46 51 180 51 180 51 180 51 180

Vegetal oil 22 192 42 367 42 367 42 367 42 367

Palm oil 6 56 4 39 4 39 4 39 4 39

Sugar 51 183 27 95 27 95 27 95 27 95

Beef 25 41 5 9 � � � � � �

Lamb 5 11 2 3 � � � � � �

Pork 38 109 5 16 � � � � � �

Poultry 31 44 19 28 � � � � � �

Milk 221 127 155 90 155 90 155 90 � �

Eggs 22 31 10 14 10 14 10 14 � �

Fish (demersal) 5 5 7 7 15 15 � � � �

Fish (fresh water) 8 10 14 18 26 33 � � � �

Fish (pelagic) 3 5 5 8 10 16 � � � �

Shellfish 6 5 7 5 15 12 � � � �

Other crop 13 28 � � � � � � � �

Kcal per day 2 177 2 083 2 083 2 083 2 083

Other kcal per day 126 � � � �

Total kcal per day 2 303 2 083 2 083 2 083 2 083

NOTES: The table shows per capita food consumption (grams/day) and kilocalorie intake (kcal/day) in year 2010 under the benchmark diet (BMK) and the four alternative 
healthy diet patterns: the flexitarian (FLX), the pescatarian (PSC), the vegetarian (VEG) and the vegan (VGN) diet (see footnote y for more information).
SOURCE: Springmann, M. 2020. Valuation of the health and climate-change benefits of healthy diets. Background paper for The State of Food Security and Nutrition in the World 
2020. Rome, FAO.
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HEALTH AND 
CLIMATE-CHANGE  
COSTS RELATED TO 
DIETARY RISKS
A. Additional figures on hidden health costs
Figure 32 shows the number of deaths 
avoided in year 2030 when moving from the 
benchmark diet to the four alternative healthy 
diet patternsbd that include sustainability 
considerations. Furthermore, it is important 
to see the contribution of weight-related 
(obesity, overweight and underweight) and 
diet-related (by food group) risk factors 
to the total avoided deaths. Table A8.1 shows 
imbalance in the consumption of food groups 
(diet-related risk factors) and imbalances in 
weight levels (weight-related risk factors) 
associated to deaths that could be avoided in 
2030 by moving from the benchmark scenario 
to the adoption of the four alternative healthy 
diet patterns. On average, 16.5�percent of 
avoided deaths in 2030 are due to diet-related 
risk factors, and 7.7�percent to weight-related 
risk factors. The remaining percent of deaths 
are attr ibuted to non-dietary risks that are 
not accounted for in this analysis.67 This 
differentiation by risk factor shows that the 
majority of avoidable deaths, on average 
68�percent, were due to imbalances in dietary 
composition, as opposed to weight-related 
risk factors. These imbalances included 
too-low average consumption of whole grains 
(6.7�percent), fruits (2.2�percent), vegetables 
(2.4�percent), legumes (2.5�percent), nuts 
(2�percent), and too-high consumption of 
red meat (2.4�percent) and processed meat 

bd  See footnote y.

(2.4�percent). The remaining 32�percent of 
the avoided deaths were due to imbalanced 
weight levels, including underweight 
(0.5�percent), overweight (2.3�percent) and 
obesity (4.8�percent) (see Annex 8, Table A8.1, 
last column). 

Note that while, on average, 16.5�percent of 
avoided deaths were related to the combination 
of all dietary risk factors, this percentage is 
smaller than the sum of individual percentages 
by food group, since it accounts for co-exposure 
of risks. It means that people can be exposed to 
multiple dietary risk factors, but each recorded 
death must be allocated to one risk factor only, 
so that there is no overlap between risks and 
deaths. On the contrary, the combination of all 
weight-related risk factors (7.7�percent) is exactly 
equal to the sum of individual percentages 
related to underweight, overweight and obesity, 
since these risk factors are mutually exclusive, 
i.e. each death is exclusively allocated to one 
risk factor only. Furthermore, it should be noted 
that weight-related factors in Table A8.1 show the 
same values across four alternative healthy diet 
patterns, indicating that all these diets are based 
on optimal energy intake and, therefore, there 
are no risks associated with imbalanced weight.

Figure A8.1 shows health costs (direct and indirect) 
at the global level and across country income 
groups in 2030 (USD billion), if current food 
consumption patterns continue (benchmark 
diet). Direct costs include direct medical and 
healthcare costs and indirect costs refer to 
loss of productivity per working days and the 
costs of informal care associated with each 
specific disease.

ANNEX 8
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TABLE A8.1
PERCENT CONTRIBUTION OF DIET- AND WEIGHT-RELATED RISK FACTORS TO THE REDUCTION IN MORTALITY IN YEAR 
2030 WHEN MOVING FROM THE BENCHMARK DIET TO THE FOUR ALTERNATIVE HEALTHY DIET PATTERNS � GLOBAL

FLX PSC VEG VGN Mean risk factors  
under the four scenarios

Diet-related risk factors 15.7 16.7 16.1 17.5 16.5

Fruits 1.9 1.9 2.2 2.6 2.2

Vegetables 1.6 2.2 2.4 3.4 2.4

Legumes 1.9 1.9 2.6 3.5 2.5

Nuts and seeds 2 2 2 2 2

Whole grains 6.7 6.7 6.7 6.7 6.7

Fish 0.6 1.4 -1.7 -1.7 -0.3

Red meat 2.1 2.6 2.6 2.6 2.4

Processed meat 2.4 2.4 2.4 2.4 2.4

Weight-related risk factors 7.7 7.7 7.7 7.7 7.7

Underweight 0.5 0.5 0.5 0.5 0.5

Overweight 2.3 2.3 2.3 2.3 2.3

Obesity 4.8 4.8 4.8 4.8 4.8

NOTES: The table shows the percent contribution of dietary- and weight-related risk factors to the reduction in mortality in year 2030 when moving from benchmark food 
consumption patterns (BMK) to the four alternative healthy diet patterns: the flexitarian (FLX), the pescatarian (PSC), the vegetarian (VEG) and the vegan (VGN) diet (see 
footnote y for more information). 
SOURCE: Springmann, M. 2020. Valuation of the health and climate-change benefits of healthy diets. Background paper for The State of Food Security and Nutrition in the World 
2020. Rome, FAO.

FIGURE A8.1
IF CURRENT FOOD CONSUMPTION PATTERNS CONTINUE, DIET-RELATED HEALTH COSTS ARE PROJECTED 
TO BE USD 1.3 TRILLION IN 2030 � BY COUNTRY INCOME GROUP AND COST COMPONENT

0 200 400 600 800 1 000 1 200 1 400

World

High-income countries

Upper-middle-income countries

Lower-middle-income countries

Low-income countries

DIET-RELATED HEALTH COSTS IN 2030 (USD BILLION)

Direct Indirect

NOTE: The figure shows diet-related health costs in 2030 (USD billion) by direct and indirect cost component and country income group, under current food consumption patterns (BMK). 
Costs are shown for 157�countries. Direct costs include direct medical and healthcare costs associated with treating a specific disease. Indirect costs include loss of productivity per 
working days and the costs of informal care associated with a specific disease. Health costs refer to four diet-related diseases included in the analysis: coronary heart disease, stroke, 
cancer and type-2 diabetes mellitus. 
SOURCE: Springmann, M. 2020. Valuation of the health and climate-change benefits of healthy diets. Background paper for The State of Food Security and Nutrition in the World 2020. 
Rome, FAO.
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NOTES: The figure shows the greenhouse gas (GHG) emissions at the global level and by country income group in year 2030. Diet-related climate-change costs are shown under the 
benchmark scenario (BMK) as well as the flexitarian (FLX), pescatarian (PSC), vegetarian (VEG) and vegan (VGN) scenario (see footnote y for more information).
SOURCE: Springmann, M. 2020. Valuation of the health and climate-change benefits of healthy diets. Background paper for The State of Food Security and Nutrition in the World 2020. 
Rome, FAO.

FIGURE A8.2
ADOPTION OF ANY OF THE FOUR ALTERNATIVE HEALTHY DIETS COULD SIGNIFICANTLY 
REDUCE PROJECTED DIET-RELATED GHG EMISSIONS IN 2030
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NOTES: The figure shows the social cost of GHG emissions under current food consumption patterns (BMK) in year 2030 for the �Dice 2016 T2.5� emission scenario and five alternative 
climate scenarios: an unconstrained DICE scenario that discounts future climate damages by 3�percent (DICE 2016 3�percent), and four climate scenarios from the Interagency Working 
Group of the United States of America (IWG). These include integrated assessment models with estimates for four different discount rates: 5�percent (IWG 5�percent), 3�percent (IWG 
3�percent), 2.5�percent (IWG 2.5�percent) and the 95th percentile of 3�percent (IWG 3 percent 95th).
SOURCE: Springmann, M. 2020. Valuation of the health and climate-change benefits of healthy diets. Background paper for The State of Food Security and Nutrition in the World 2020. 
Rome, FAO.

FIGURE A8.3 
THE SOCIAL COST OF GHG EMISSIONS UNDER CURRENT FOOD CONSUMPTION PATTERNS 
FOR DIFFERENT EMISSIONS-STABILIZATION SCENARIOS IN 2030 (USD BILLION) 
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ANNEX 9
GLOSSARY
Acute food insecurity
Food insecurity found in a specified area at 
a specif ic point in time and of a severity that 
threatens lives or livelihoods, or both, regardless 
of the causes, context or duration. Has relevance 
in providing strategic guidance to actions that 
focus on short-term objectives to prevent, 
mitigate or decrease severe food insecurity that 
threatens lives or livelihoods.

Affordability
Refers to the ability of people to buy foods in 
their local environment. In this report, it refers 
to the ability to buy the least cost version of the 
three diets presented in Section 2.1: the energy 
sufficient, the nutrient adequate, and the healthy 
diet. Affordability is determined in three ways: i) 
by comparing the cost of the three diets with the 
international poverty line set at USD 1.90 PPP 
per capita per day; ii) by comparing the cost of 
the three diets with country-specific average food 
expenditure; ii i) by computing the percentage and 
number of people in each country who are not 
able to afford the three diets. 

Animal source foods
All types of meat, poultry, f ish, eggs, milk, 
cheese and yoghurt and other dairy products.

Anthropometry
Use of human body measurements to obtain 
information about nutritional status.

Chronic food insecurity
Food insecurity that persists over time 
mainly due to structural causes. Can include 
seasonal food insecurity found in periods with 
non-exceptional conditions. Has relevance in 
providing strategic guidance to actions that focus 
on the medium- and long-term improvement of 

the quality and quantity of food consumption for 
an active and healthy life.

Diet quality
Is comprised of four key aspects: variety 
and/or diversity (within and across food groups), 
adequacy (sufficiency of nutrients or food groups 
compared to requirements), moderation (foods 
and nutrients that should be consumed with 
restraint), and overall balance (composition of 
macronutrient intake). Exposure to food safety 
hazards is another important quality aspect.

Dietary diversity
A measure of the variety of food from different 
food groups consumed over a reference period. 

Dietary energy intake
Energy content of food and beverages consumed.

Dietary energy requirements
The amount of dietary energy required by an 
individual to maintain body functions, health 
and normal activ ity. Dietary energy requirements 
are dependent upon age, sex, body size and level 
of physical activ ity.�Additional energy is required 
to�support optimal�growth and development in 
children and in women during pregnancy, and 
for milk production during lactation, consistent 
with�the�good health of mother and child.

Dietary energy supply (DES)
Food available for human consumption, expressed 
in kilocalories per person per day (kcal/person/
day). At the country level, it is calculated as the 
food remaining for human use after deduction of 
all non-food utilizations (i.e. food = production + 
imports + stock withdrawals � exports � industrial 
use � animal feed � seed � wastage � additions to 
stock). Wastage includes loss of usable products 
occurring along distribution chains from farm gate 
(or port of import) up to retail level.
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