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In September 2017, we jointly launched The State
of Food Security and Nutrition in the World,
marking the beginning of a new era in monitoring
progress towards achieving a world without
hunger and malnutrition, within the framework
of the Sustainable Development Goals (SDGs).

This report monitors progress towards the targets
of ending both hunger (SDG Target 2.1) and all
forms of malnutrition (SDG Target 2.2), and
provides an analysis of the underlying causes and
drivers of observed trends. While the prevalence of
undernourishment is at the forefront of monitoring
hunger, the prevalence of severe food insecurity —
based on the Food Insecurity Experience Scale
(FIES) — was introduced last year to provide an
estimate of the proportion of the population
facing serious constraints on their ability to
obtain safe, nutritious and sufficient food.

The report also tracks progress on a set of
indicators used to monitor World Health
Assembly global targets for nutrition and
diet-related non-communicable diseases, three
of which are also indicators of SDG2 targets.

The challenges we face are indeed significant.
Of great concern is the finding last year that,
after a prolonged decline, the most recent
estimates showed global hunger had
increased in 2016. Last year we observed that
the failure to reduce world hunger is closely
associated with the increase in conflict and
violence in several parts of the world, and
that efforts to fight hunger must go hand in
hand with those to sustain peace. New

evidence in this year’s report corroborates the
rise in world hunger, thus demanding an even
greater call to action. Furthermore, while we
must sow the seeds of peace in order to
achieve food security, improve nutrition and
“leave no one behind”, we also need to
redouble efforts to build climate resilience for
food security and nutrition.

In 2017, the number of undernourished people is
estimated to have reached 821 million — around
one person out of every nine in the world.
Undernourishment and severe food insecurity
appear to be increasing in almost all subregions
of Africa, as well as in South America, whereas
the undernourishment situation is stable in most
regions of Asia.

A more encouraging finding last year was that
the rising trend in undernourishment had not
yet been reflected in rates of child stunting;
this continues to be the case this year.
Nonetheless, we are concerned that in 2017,
nearly 151 million children under five have
stunted growth, while the lives of over

50 million children in the world continue to be
threatened by wasting. Such children are at a
higher risk of mortality and poor health,
growth and development. A multisectoral
approach is needed to reduce the burden of
stunting and wasting, and to appropriately
treat wasting to reduce childhood morbidity
and mortality.

In addition to contributing to undernutrition, the
food insecurity we are witnessing today also
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contributes to overweight and obesity, which
partly explains the coexistence of these forms of
malnutrition in many countries. In 2017,
childhood overweight affected over 38 million
children under five years of age, with Africa and
Asia representing 25 percent and 46 percent of
the global total, respectively. Anaemia in women
and obesity in adults are also on the increase at
the global level — one in three women of
reproductive age is anaemic and more than one
in eight adults — or more than 672 million —is
obese. The problem of obesity is most significant
in North America, but it is worrying that even
Africa and Asia, which still show the lowest rates
of obesity, are also experiencing an upward
trend. Furthermore, overweight and obesity are
increasing the risk of non-communicable diseases
such as type 2 diabetes, high blood pressure,
heart attacks and some forms of cancer.

In addition to conflict and violence in many
parts of the world, the gains made in ending
hunger and malnutrition are being eroded by
climate variability and exposure to more
complex, frequent and intense climate
extremes, as shown in Part 2 of this report.
Hunger is significantly worse in countries with
agricultural systems that are highly sensitive to
rainfall and temperature variability and severe
drought, and where the livelihood of a high
proportion of the population depends on
agriculture. If we are to achieve a world without
hunger and malnutrition in all its forms by
2030, it is imperative that we accelerate and
scale up actions to strengthen the resilience
and adaptive capacity of food systems and

[ vil

people’s livelihoods in response to climate
variability and extremes.

Building climate resilience will require climate
change adaptation and disaster risk reduction
and management to be integrated into short-,
medium- and long-term policies, programmes
and practices. National and local governments
can find guidance in the outcomes and
recommendations of existing global policy
platforms: climate change (governed by the
UNFCCC and the 2015 Paris Agreement); disaster
risk reduction (the Sendai Framework on Disaster
Risk Reduction); humanitarian emergency
response (the 2016 World Humanitarian Summit
and the Grand Bargain); improved nutrition and
healthy diets (the Second International
Conference on Nutrition [ICN2] and the UN
Decade of Action on Nutrition 2016-2025); and
development as part of the overarching 2030
Agenda for Sustainable Development. Currently
many of these global policy platforms are still too
compartmentalized and not well aligned.
Therefore, we must do more to work towards a
better integration of these platforms to ensure
that actions across and within sectors such as
environment, food, agriculture and health,
pursue coherent objectives to address the
negative impacts and threats that changing
climate variability and increased climate
extremes pose to people’s food security, access to
healthy diets, safe nutrition and health.

The transformative vision of the 2030 Agenda for
Sustainable Development and the new challenges
we face in ending hunger and malnutrition call



on us to renew and strengthen our five : The alarming signs of increasing food insecurity

organizations’ strategic partnerships. :and high levels of different forms of

© malnutrition are a clear warning that there is
We reiterate our determination and commitment © considerable work to be done to make sure we
to step up concerted action to fulfil the ambitions : “leave no one behind” on the road towards
of the 2030 Agenda and achieve a world free from : achieving the SDG goals on food security and
hunger and all forms of malnutrition. . improved nutrition.
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José Graziano da Silva Gilbert F. Houngbo Henrietta H. Fore
FAO Director-General IFAD President UNICEF Executive Director
Daviiff;j?/ Tedros Adhanom Ghebreyesus

WEFP Executive Director WHO Director-General
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- New evidence confinues fo signal a rise in world
hunger and a reversal of trends after a prolonged
decline. In 2017 the number of undernourished
people is estimated to have increased to 821 million
— around one out of every nine people in the world.

= While some progress continues to be made in
reducing child stunfing, levels still remain unacceptably
high. Nearly 151 million children under five — or over
22 percent — are affected by stunting in 2017.

- Wasting continues to affect over 50 million children
under five in the world and these children are at
increased risk of morbidity and mortality. Furthermore,
over 38 million children under five are overweight.

= Adult obesity is worsening and more than one in
eight adults in the world = or more than 672 million —
is obese. Undemutrition and overweight and obesity
coexist in many countries.

= Food insecurity confributes to overweight and
obesity, as well as undernutrition, and high rates of
these forms of malnutrition coexist in many countries.
The higher cost of nutritious foods, the stress of living
with food insecurity and physiological adaptations to
food restriction help explain why food insecure families
may have a higher risk of overweight and obesity.

= Poor access fo food increases the risk of low
birthweight and stunting in children, which are associated
with higher risk of overweight and obesity later in life.

= Exposure to more complex, frequent and intense
climate extremes is threatening to erode and reverse
gains made in ending hunger and malnutrition.

| xii |

= In addition fo conflict, climate variability and
extremes are among the key drivers behind the recent
upfick in global hunger and one of the leading causes
of severe food crises. The cumulative effect of changes
in climate is undermining all dimensions of food
security — food availability, access, ufilization and

stability.

= Nutrition is highly susceptible to changes in climate
and bears a heavy burden as a result, as seen in the
impaired nutrient quality and dietary diversity of foods
produced and consumed, the impacts on water and
sanifation, and the effects on patterns of health risks
and disease, as well as changes in maternal care,
child care and breastfeeding.

= Actions need to be accelerated and scaled up to
strengthen resilience and adaptive capacity of food
systems, people’s livelihoods, and nutrition in response
to climate variability and extremes.

- Solutions require increased parinerships and
multiyear, large-scale funding of integrated disaster
risk reduction and management and climate change
adaptation programmes that are short, medium- and
long-term in scope.

= The signs of increasing food insecurity and high
levels of different forms of malnutrition are a clear
wamning of the urgent need for considerable additional
work to ensure we “leave no one behind” on the road
fowards achieving the SDG goals on food security
and nutrition.



ADVANCING FOOD SECURITY AND
NUTRITION MONITORING IN THE ERA OF
THE 2030 AGENDA FOR SUSTAINABLE
DEVELOPMENT

Last year, The State of Food Security and Nutrition
in the World marked the start of a new era in
monitoring progress towards achieving a world
without hunger and malnutrition in all its forms
—an aim set out in the 2030 Agenda for
Sustainable Development (2030 Agenda).
Addressing the challenges of hunger, food
insecurity and malnutrition in all its forms
features prominently in the second Sustainable
Development Goal (SDG) of the 2030 Agenda:
Ensuring access to safe, nutritious and sufficient
food for all (Target 2.1) and eliminating all forms
of malnutrition (Target 2.2). It is also understood
that attainment of SDG2 depends largely on —
and also contributes to — the achievement of the
other goals of the 2030 Agenda: ending poverty;
improving health, education, gender equality and
access to clean water and sanitation; decent work;
reduced inequality; and peace and justice, to
name only a few.

This transformational vision embedded in the
2030 Agenda provides an imperative for new
ways of thinking, acting and measuring. For
example, the growing global epidemic of obesity,
which is increasingly affecting lower income
countries and rapidly adding to the multiple
burden of malnutrition and non-communicable
diseases, also points to the need to re-examine
how we think about and measure hunger and
food insecurity as well as their linkages with
nutrition and health. Fortunately, data gathering
and measurement tools are rapidly evolving to
meet the monitoring challenges presented by the
new agenda.

Last year, this report included several
innovations aimed at promoting new ways of
thinking about food security and nutrition in the
context of the 2030 Agenda and responding to the
challenges of the Second International
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Conference on Nutrition (ICN2) Framework for
Action and the UN Decade of Action on Nutrition
2016-2025. The scope of the report was expanded
to include a set of six nutrition indicators used to
monitor World Health Assembly global targets for
nutrition and diet-related non-communicable
diseases, three of which are also indicators of the
SDG2 targets. The report also introduced for the
first time a new indicator of food security, the
prevalence of severe food insecurity based on the
Food Insecurity Experience Scale (FIES), which is
an estimate of the proportion of the population
facing serious constraints on their ability to
obtain sufficient food.

EVIDENCE CONTINUES TO POINT TO A
RISE IN WORLD HUNGER IN RECENT
YEARS, AN IMPORTANT WARNING THAT
WE ARE NOT ON TRACK TO ERADICATE
HUNGER BY 2030

Evidence continues to signal a rise in world
hunger. According to available data, the number
of people who suffer from hunger has been
growing over the past three years, returning to
levels from a decade ago. The absolute number of
people in the world affected by undernourishment,
or chronic food deprivation, is now estimated to
have increased from around 804 million in 2016
to nearly 821 million in 2017. The situation is
worsening in South America and most regions of
Africa; likewise, the decreasing trend in
undernourishment that characterized Asia until
recently seems to be slowing down significantly.
Without increased efforts, there is a risk of falling
far short of achieving the SDG target of hunger
eradication by 2030.

CHILD UNDERNUTRITION CONTINUES TO
DECLINE, BUT LEVELS OF ADULT OBESITY
AND ANAEMIA IN WOMEN OF
REPRODUCTIVE AGE ARE INCREASING

Good nutrition is the lifeblood of sustainable
development and drives the changes needed for a
more sustainable and prosperous future.



EXECUTIVE SUMMARY
I

Progress, although limited in magnitude and
pace, has been made in reducing child stunting
and increasing exclusive breastfeeding for the
first six months of life. Nonetheless, while the
prevalence of overweight in children under five
years may not have changed significantly in
recent years, adult obesity continues to rise and
one in three women of reproductive age in the
world is anaemic.

Children with low weight-for-height (wasting)
have an increased risk of mortality. In 2017,

7.5 percent of children under five were affected
by this form of undernutrition, with regional
prevalences ranging from 1.3 percent in Latin
America to 9.7 percent in Asia.

Multiple forms of malnutrition are evident in
many countries. Poor access to food and
particularly healthy food contributes to
undernutrition as well as overweight and
obesity. It increases the risk of low birthweight,
childhood stunting and anaemia in women of
reproductive age, and it is linked to overweight
in school-age girls and obesity among women,
particularly in upper-middle- and high-income
countries. The higher cost of nutritious foods, the
stress of living with food insecurity and
physiological adaptations to food restriction help
explain why food insecure families have a higher
risk of overweight and obesity. Additionally,
maternal and infant/child food deprivation can
result in foetal and early childhood “metabolic
imprinting”, which increases the risk of obesity
and diet-related non-communicable diseases
later in life.

CLIMATE VARIABILITY AND EXPOSURE TO
CLIMATE EXTREMES ARE THREATENING
TO ERODE AND REVERSE GAINS MADE IN
ENDING HUNGER AND MALNUTRITION

Having thoroughly investigated the role of
conflict last year, the focus in 2018 is on the role
of climate — more specifically, climate variability
and extremes.
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Climate variability and extremes are a key driver
behind the recent rises in global hunger and one
of the leading causes of severe food crises. The
changing nature of climate variability and
extremes is negatively affecting all dimensions of
food security (food availability, access, utilization
and stability), as well as reinforcing other
underlying causes of malnutrition related to child
care and feeding, health services and
environmental health. The risk of food insecurity
and malnutrition is greater nowadays because
livelihoods and livelihood assets — especially of
the poor — are more exposed and vulnerable to
changing climate variability and extremes. What
can be done to prevent this threat from eroding
the gains made in ending hunger and
malnutrition in recent years?

This report launches an urgent appeal to
accelerate and scale up actions to strengthen
resilience and adaptive capacity in the face of
changing climate variability and increasing
extremes. National and local governments are
facing challenges in trying to determine
measures to prevent risk and address the effects
of these stressors. They can be guided by
existing global policy platforms and processes
whereby climate resilience is an important
element: climate change (governed by the
UNFCCC and the 2015 Paris Agreement);
disaster risk reduction (the Sendai Framework
on Disaster Risk Reduction); humanitarian
emergency response (the 2016 World
Humanitarian Summit and the Grand Bargain);
improved nutrition and healthy diets (the
Second International Conference on Nutrition
[ICN2] and the UN Decade of Action on
Nutrition 2016-2025); and development (as part
of the overarching 2030 Agenda for Sustainable
Development). However, it is important to
ensure better integration of these global policy
platforms and processes to ensure that actions
across and within sectors such as environment,
food, agriculture and health pursue coherent
objectives. The success of policies, programmes
and practices that national and local



governments implement to address these
challenges will also depend on cross-cutting

factors, as well as specific tools and mechanisms

that are adaptable to specific contexts.

Part 1 of this report presents the most recent
trends in hunger, food insecurity and
malnutrition in all its forms with a focus on
monitoring progress on SDG Targets 2.1 and
2.2. This year the report also provides a
deeper exploration of the indicator of wasting
among children under five years of age. The
last section of Part 1 aims to build the bridge
between the first two sections by exploring
the links between food insecurity and various
forms of malnutrition. The current state of
knowledge is presented on the pathways
through which poor access to food can
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contribute simultaneously to undernutrition as
well as overweight and obesity, resulting in
the coexistence of multiple forms of
malnutrition at the country level and even
within the same households.

Part 2 closely scrutinizes the extent to which
climate variability and extremes are undermining
progress in the areas of food security and
nutrition through different channels. The
analysis ultimately points to guidance on how the
key challenges brought about by climate
variability and extremes can be overcome if we
are to achieve the goals of ending hunger and
malnutrition in all forms by 2030 (SDG Targets
2.1 and 2.2) as well as other related SDGs,
including taking action to combat climate change
and its impacts (SDG13).
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KEY MESSAGES

= New evidence continues to point to a rise in
world hunger in recent years after a prolonged
decline. An estimated 821 million people -
approximately one out of every nine people in the
world - are undernourished.

= Undernourishment and severe food insecurity
appear fo be increasing in almost all regions of
Africa, as well as in South America, whereas the
undernourishment situation is stable in most regions
of Asia.

= The signs of increasing hunger and food insecurity
are a warning that there is considerable work to be
done to make sure we “leave no one behind” on the
road towards a world with zero hunger.

TARGET 2.1

“By 2030, end hunger and ensure access by
all people, in particular the poor and people
in vulnerable situations, including infants, to
safe, nufritious and sufficient food all year
round.”

Prevalence of undernourishment

The 2017 edition of The State of Food Security and
Nutrition in the World projected that the
decade-long decline in the prevalence of
undernourishment in the world had reached an

end, and was possibly in reverse. This was largely
attributed to persistent instability in conflict-
ridden regions, adverse climate events that have
hit many regions of the world and economic
slowdowns that had affected more peaceful
settings and worsened the food security
situation. Now, new evidence confirms that lower
levels of per capita food consumption in some
countries, and increased inequality in the ability
to access food in the populations of other
countries, have contributed to what is projected
to be a further increase in the percentage of
people in the world having insufficient
dietary energy consumption in 2017. The latest
FAO estimates show that the share of
undernourished people in the world population -
the prevalence of undernourishment, or PoU —
appears to have been growing for two years in a
row, and may have reached 10.9 percent in 2017
(Figure 1 and Table 7).

Even though the absolute increase in this
percentage may seem negligible from a historical
perspective, considering continuing population
growth, it implies that the number of people who
suffer from hunger has been growing over the
past three years, returning to levels from almost
a decade ago (Figure 1). The absolute number of
undernourished people in the world is now
estimated to have increased from around

804 million in 2016 to almost 821 million in 2017.
This trend sends a clear warning that, if efforts
are not enhanced, the SDG target of hunger
eradication will not be achieved by 2030.

These new estimates (see Box 1) unfortunately
confirm that the prevalence of undernourishment
in Africa and Oceania has been increasing for a
number of years (Table 1). Africa remains the
continent with the highest PoU, affecting almost
21 percent of the population (more than

256 million people). The estimates also reveal
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FIGURE 1
THE NUMBER OF UNDERNOURISHED PEOPLE IN THE WORLD HAS BEEN ON THE RISE
SINCE 2014, REACHING AN ESTIMATED 821 MILLION IN 2017
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* Projected values, illustrated by dotted lines and empty circles.
SOURCE: FAO.

that the decreasing trend that characterized Asia
until recently may have come to an end.

The projected PoU for Asia in 2017 points to a
situation in which 11.4 percent of the population
is estimated to be undernourished, which
represents more than 515 million people,
confirming it as the region with the highest
number of undernourished people in the world.

A closer look at the subregions of Asia reveals
that Western and South-eastern Asia are among
those contributing to this slowdown in the
decreasing trend, reflecting the fact that
countries in South-eastern Asia have been
affected by adverse climate conditions with

2011

31

2012 2013 2014 2015 2016 2017+

impacts on food availability and prices, while
countries in Western Asia have been affected by
prolonged armed conflicts.

In Africa, the situation is more pressing in the
region of sub-Saharan Africa where an estimated
23.2 percent of the population — or between one
out of four and one out of five people in the
region — may have suffered from chronic food
deprivation in 2017. An increase in the
prevalence of undernourishment has been
observed in all subregions of sub-Saharan Africa
except for Eastern Africa. A further slight
increase is seen in Southern Africa, while a
significant uptick is seen in Western Africa,
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TABLE 1

PREVALENCE OF UNDERNOURISHMENT IN THE WORLD, 2005-2017

Prevalence of undernourishment (%)

2005 2010 2012 2014 2016 20177
WORLD 14.5 11.8 11.3 10.7 10.8 10.9
AFRICA 21.2 19.1 18.6 18.3 19.7 20.4
Northern Africa 6.2 5.0 8.3 8.1 8.5 8.5
Sub-Saharan Africa 24.3 21.7 21.0 20.7 22.3 23.2
Eastern Africa 34.3 31.3 30.9 30.2 31.6 31.4
Middle Africa 32.4 27.8 26.0 24.2 25.7 26.1
Southern Africa 6.5 7.1 6.9 7.4 8.2 8.4
Western Africa 12.3 10.4 10.4 10.7 12.8 15.1
ASIA 17.3 13.6 12.9 12.0 11.5 11.4
Central Asia 11.1 7.3 6.2 5.9 6.0 6.2
Eastern Asia 14.1 11.2 9.9 8.8 8.5 8.5
South-eastern Asia 18.1 12.3 10.6 9.7 9.9 9.8
Southern Asia 21.5 17.2 17.1 16.1 15.1 14.8
Western Asia 9.4 8.6 9.5 10.4 11.1 11.3
Central Asia and Southern Asia 21.1 16.8 16.7 15.7 14.7 14.5
Eastern Asia and South-eastern Asia 15.2 11.5 10.1 9.0 8.9 8.9
Western Asia and Northern Africa 8.0 7.1 8.9 9.3 9.9 10.0
LATIN AMERICA AND THE CARIBBEAN 9.1 6.8 6.4 6.2 6.1 6.1
Caribbean 23.3 19.8 19.3 18.5 17.1 16.5
Latin America 8.1 5.9 5.4 5.3 5.3 5.4
Central America 8.4 7.2 7.2 6.8 6.3 6.2
South America 7.9 5.3 4.7 4.7 4.9 5.0
OCEANIA 5.5 5.2 5.4 5.9 6.6 7.0
NORTHERN AMERICA AND EUROPE <25 <25 <25 <25 <25 <25

1 Projected values.
SOURCE: FAO.

possibly reflecting factors such as droughts,?
rising foods prices® and a slowdown of real per
capita Gross Domestic Product (GDP) growth.* The
dynamics in the prevalence of undernourishment,
combined with rapid population growth, have led
to a dramatic increase in the total number of
undernourished people (Table 2). The number of
undernourished people in sub-Saharan Africa rose
from 181 million in 2010 to almost 222 million in
2016, an increase of 22.6 percent in six years, and —
based on current projections — may have increased
further to more than 236 million in 2017.
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Although still in a context of a relatively low
level of undernourishment, the situation is
deteriorating in South America, where the
PoU has increased from 4.7 percent in 2014 to
a projected 5.0 percent in 2017. Such trends
may be the result of persisting low prices in
main export commodities — particularly crude
oil — which have drained financial resources
for food imports, reduced the capacity of
governments to invest in the economy and
significantly reduced the fiscal incomes
needed to protect the most vulnerable against
rising domestic prices and loss of income.
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BOX 1
REVISED SERIES OF ESTIMATES OF THE PREVALENCE OF
UNDERNOURISHMENT AND PROJECTIONS FOR 2017

In preparation for each edition of The State of Food
Security and Nutrition in the World, the Statistics
Division of FAO conducts a thorough revision of the
entire series of PoU estimates, to reflect all updated or
additional evidence gathered since the publication of
the previous edition. As a result, the PoU series from
different issues of the report cannot be directly
compared; the reader is advised to refer to figures
presented in the same issue to evaluate the evolution
of undernourishment over time.

» In this edition, one major revision involves the
series of population data used for all countries.
National population figures are now obtained
from the 2017 revision of the World Population
Prospects® released by the United Nations
Department of Economic and Social Affairs
(DESA) Population Division in May 2017. It is
worth noting that the new series of population
estimates may 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, both in terms of
level and age/sex composition, have several
implications for PoU estimates, as they enter into
the computation of per capita levels of dietary
energy supply (DES) and into estimates of the
minimum dietary energy requirement (MDER)
parameter and are used to calculate the number
of undernourished people.

» This edition also includes updated DES estimates
for a number of the countries with the largest
undernourished populations in the world,
resulting from a revision of the methodology
used to compile the Food Balance Sheets.

As usual, PoU estimates are presented as three-year
averages at the country level and as annual values at
the regional and global level. Projections are needed
in order to generate figures for the most recent time
period. As in the past edition of The State of Food
Security and Nutrition in the World, PoU estimates for
2017 are obtained by making a separate projection
for each of the model’s parameters: the dietary energy
consumption (DEC), the coefficient of variation (CV) of
this consumption and the minimum dietary energy
requirement (MDER).
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Projection of the DEC. The latest available data from
national food balance sheets for most countries refer
to a year between 2013 and 2016. To estimate a
DEC value for the most recent years, data on the per
capita availability of cereals and meats — available
from the Trade and Market Division (EST) of FAO —
are used to estimate the likely rates of change in per
capita dietary energy availability from 2013, 2014,
2015 or 2016 (depending on the country) to 2017.
Such rates of change are then applied to the latest
available DEC values to project them up to 2017.

Projection of the CV. As no household survey data are
available for 2017, in most countries the CV estimated
from the last available food consumption survey data
was projected up to 2017 with no change. However,
when available, estimates of the prevalence of severe
food insecurity — based on the Food Insecurity
Experience Scale (FIES) — were used as auxiliary
information in projecting the CV. Since 2014, FIES
data provide timely evidence on changes in the
prevalence of severe food insecurity (Fl,) that might
closely reflect changes in the PoU. Such changes can
be used to make inferences regarding the likely
changes in the CV that might have occurred in the
most recent year. Detailed analysis by the FAO
Statistics Division of PoU data and the underlying
parameters shows that, on average, CVs explain
about one-third of the differences in PoU after
accounting for differences in DEC and MDER. Thus, for
the countries that agreed to disseminate national
estimates of their prevalence of food insecurity based
on the FIES, changes in Fl, from 2016 to 2017 were
used to determine the likely changes in the CV over
the same period. For those countries only, the CV was
revised by the amount that would generate a change
of 1 percent in the PoU every time a change of 3
percent is observed in Fl,.

Projection of the MDER. The MDERs in 2017 are based
on the projected population structures from World
Population Prospects (2017 revision, medium variant)
produced by the Population Division of UN DESA.

These projections are subject to revision in the future
editions of this report as new data from surveys and
new official data on Food Balance Sheets components
become available. For further details, see the
methodological note in Annex 1.
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TABLE 2
NUMBER OF UNDERNQURISHED PEQPLE IN THE WORLD, 20052017

Number of undernourished (millions)

2005 2010 2012 2014 2016 2017!

WORLD 945.0 820.5 805.7 783.7 804.2 820.8
AFRICA 196.0 200.2 205.2 212.5 241.3 256.5
Northern Africa 9.7 8.5 17.6 17.8 19.5 20.0
Sub-Saharan Africa 176.7 181.0 187.6 194.7 221.9 236.5
Eastern Africa 113.5 119.1 113.3 117.1 129.6 132.2
Middle Africa 36.2 36.5 36.4 36.1 40.8 42.7
Southern Africa 3.6 4.2 4.2 4.6 52 5.4
Western Africa 33.0 31.9 33.7 36.9 46.3 56.1
ASIA 686.4 569.9 552.2 523.1 514.5 515.1
Central Asia 6.5 4.6 4.0 4.0 4.2 4.4
Eastern Asia 219.1 178.4 160.4 142.6 139.5 139.6
South-eastern Asia 101.7 73.7 65.1 60.6 63.6 63.7
Southern Asia 339.8 293.1 299.6 289.4 278.1 277.2
Western Asia 19.4 20.1 23.1 26.5 29.1 30.2
Central Asia and Southern Asia 346.3 297.7 303.7 293.4 282.3 281.6
Eastern Asia and South-eastern Asia 320.7 252.1 225.5 203.2 203.1 203.3
Western Asia and Northern Africa 29.1 28.6 40.7 44.3 48.6 50.1
LATIN AMERICA AND THE CARIBBEAN 51.1 40.7 38.9 38.5 38.9 39.3
Caribbean 9.1 8.0 7.9 7.7 7.2 7.0
Latin America 42.1 32.6 31.0 30.8 31.7 32.3
Central America 12.4 11.6 11.9 11.6 11.0 11.0
South America 29.6 21.1 19.1 19.3 20.7 21.4
OCEANIA 1.8 1.9 2.0 2.3 2.6 2.8
NORTHERN AMERICA AND EUROPE? <264 <27.0 <27.2 <273 <27.5 < 27.6

! Projected values.
2 Numbers for NORTHERN AMERICA AND EUROPE refer to less than 2.5 percent of the population each year.

SOURCE: FAO.

Prevalence of severe food insecurity . institutions using the FIES or other similar
in the populuﬁon, bused on Ihe FIES experlence—based.foo'd security s§ales ina

: number of countries in the Americas, Africa and
Last year, The State of Food Security and Nutrition — :  Asia.® National-level estimates have been
in the World presented, for the first time, ¢ calibrated against the global FIES reference
estimates of the prevalence of severe food : scale to ensure worldwide comparability.? FIES
insecurity based on the Food Insecurity : results can be produced in a very timely manner,
Experience Scale (FIES)® (see Box 2). :  providing a real-time picture of the situation

without being based on projections.
The estimates are based on data collected by FAO
using the FIES in more than 140 countries : According to latest FAO estimates, in 2017,
worldwide” and on data collected by national i close to 10 percent of the world population »
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BOX 2
HOW ARE HUNGER AND FOOD INSECURITY MEASURED?

Prevalence of undernourishment

The prevalence of undernourishment (PoU) is the
traditional FAO indicator used to monitor hunger at
the global and regional level. It was developed at a
time when very few national governments,
particularly in lower-income countries, collected data
regularly on food consumption. The methodology
relied on aggregated country-level data available for
most countries and on the occasional data on food
consumption available for a few countries, to produce
an estimate of the proportion of the population that
does not have regular access to enough dietary
energy for a healthy, active life. Over time, thanks to
progress in the implementation of national household
surveys, the number of countries able to provide
information on the inequality in access to food in
their population has increased. Now more countries
in the world collect information on people’s access to
food in periodic national population surveys,
generating data that are increasingly being used to
improve FAO country-level PoU estimates.

As most household surveys do not provide direct
evidence on individual food consumption, the PoU is
estimated using a statistical model where the
distribution of habitual consumption is modelled for
the population’s representative individual. A caveat of
the approach is that the inference can only be made
at population group level, and disaggregated only to
the point allowed by the representativeness of the
surveys in which the data were collected. Given
current data availability for most countries, PoU
estimates cannot be produced at sufficiently
disaggregated levels to be able to identify specific
vulnerable populations within countries, which is a
limitation for monitoring the very ambitious goal of
zero hunger in an agenda that aims to “leave no one
behind”. Also, due to the probabilistic nature and the
margins of uncertainty associated with the parameters
of the model, which usually imply confidence intervals
of about 5 percentage points around the estimate, the
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PoU cannot monitor further progress in reducing
hunger when levels of PoU are already very low.

The prevalence of severe food insecurity in the
population based on the Food Insecurity

Experience Scale

To complement the information provided by the PoU
and to allow for monitoring SDG Target 2.1 globally in
a more effective way, FAO took inspiration from
countries already using a different approach to
measuring food insecurity and scaled it up to the
global level. The approach is based on asking people,
directly in a survey, to report on the occurrence of
conditions and behaviours that are known to reflect
constraints on access to food. The Food Insecurity
Experience Scale (FIES) survey module is composed of
eight questions that have been carefully selected and
tested, and proven effective in measuring the severity
of the food insecurity situation of respondents in
different cultural, linguistic and development contexts.
FIES data are easy fo process, so that results can be
produced in a very timely manner, providing a real-
time picture of the situation.

The FIES has two features that make it a valuable
tool to meet the monitoring challenges presented by
the 2030 Agenda. First, being a direct survey-based
measure, when included in large-scale national
population surveys, results can be disaggregated,
thus helping identify which subpopulations within a
country are most affected by food insecurity. Second,
it is possible to estimate the prevalence of food
insecurity at different levels of severity. Someone
experiencing severe food insecurity is likely to have
gone entire days without eating due to lack of money
or other resources (see top figure next page).

Although based on different methods and sources
of data, the PoU and the prevalence of severe food
insecurity are both measures of the extent of severe
food deprivation in the population (see Box 3 and
Figure 4).



PART 1 FOOD SECURITY AND NUTRITION AROUND THE WORLD IN 2018
I

BOX 2
(CONTINUED)
FOOD INSECURITY BASED ON THE FIES: WHAT DOES IT MEAN?

No food for a day

or more

FOOD SECURITY i MODERATE i SEVERE
TO MILD FOOD INSECURITY | FOOD INSECURITY i FOOD INSECURITY

@  This person has: @  This person has:
* insufficient money or resources * run out of food;

for a healthy diet; ® gone an entire day without
* uncertainty about the ability eating at times during
to obtain food; the year.

* probably skipped meals or
run out of food occasionally.

SOURCE: Created by FAO Statistics Division for this report.

FIGURE 2
SEVERE FOOD INSECURITY IS HIGHER IN 2017 THAN IT WAS IN 2014 IN EVERY REGION EXCEPT
NORTHERN AMERICA AND EUROPE, WITH NOTABLE INCREASES IN AFRICA AND LATIN AMERICA
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SOURCE: FAQ.
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TABLE 3
PREVALENCE OF SEVERE FOOD INSECURITY, MEASURED WITH THE FOOD INSECURITY EXPERIENCE SCALE, 20142017

Prevalence (percentage in total population)

2014 2015 2016 2017
WORLD 8.9 8.4 8.9 10.2
AFRICA 22.3 22.4 25.4 29.8
Northern Africa 11.2 10.0 1.7 12.4
Sub-Saharan Africa 25.0 25.2 28.6 33.8
Eastern Africa 25.9 254 29.7 32.4
Middle Africa 33.9 34.3 35.6 48.5
Southern Africa 21.3 20.4 30.8 30.9
Western Africa 20.7 21.9 23.8 29.5
ASIA 7.3 6.6 6.5 6.9
Central Asia 1.9 1.7 2.7 3.5
Eastern Asia <0.5 <0.5 0.9 1.0
South-eastern Asia 7.3 6.6 9.3 10.1
Southern Asia 13.5 12.0 10.1 10.7
Western Asia 8.8 9.0 9.4 10.5
Central Asia 13.0 1.6 9.8 10.4
gzgesrguﬁws-,:asfem Asia 24 22 3.3 3.6
Western Asia and Northern Africa 9.9 9.5 10.5 11.4
LATIN AMERICA AND THE CARIBBEAN n.a. n.a. n.a. n.a.
Caribbean n.a. n.a. n.a. n.a.
Latin America 7.6 6.3 7.6 9.8
Central America 12.7 10.2 8.3 12.5
South America 5.5 4.7 7.3 8.7
OCEANIA n.a. n.a. n.a. n.a.
NORTHERN AMERICA AND EUROPE 1.5 1.5 1.2 1.4
n.a. = data not available.
SOURCE: FAO.

» was exposed to severe food insecurity, i Gender differences in food security
corresponding to about 770 million people. At :  Examination of differences in development
the regional level, values range from 1.4 percent : outcomes between men and women is
in Northern America and Europe to almost :  particularly important to reveal where gender
30 percent in Africa. As in the case of the PoU, : disparities exist, what their potential causes
severe food insecurity has been on the rise at the ! are, and how to address them. One interesting
global level, driven by trends observed in Africa :  feature of data collected using the FIES module
and Latin America (see Figure 2, Table 3 and Table 4). ¢ at the individual level is that it is possible to

examine gender differences in food security.
It is important to note that the prevalence of :
severe food insecurity, based on the FIES, should : Analysis of FIES data collected by FAO in more than

not be confused with other indicators that use : 140 countries reveals that, in Africa, Asia and Latin
similar terminology to describe conditions of : America, the prevalence of severe food insecurity is
food insecurity (see Box 4). : slightly higher among women, with the largest

differences found in Latin America (Figure 3). m
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TABLE 4
NUMBER OF PEOPLE EXPERIENCING SEVERE FOOD INSECURITY, MEASURED WITH THE FOOD INSECURITY
EXPERIENCE SCALE, 2014-2017

Number (millions)

2014 2015 2016 2017
WORLD 647.3 618.9 665.7 769.4
AFRICA 260.1 267.0 311.2 374.9
Northern Africa 24.6 22.5 26.7 29.0
Sub-Saharan Africa 235.4 244.5 284.5 345.9
Eastern Africa 100.5 101.7 121.9 136.8
Middle Africa 50.6 52.7 56.5 79.2
Southern Africa 13.3 12.9 19.8 20.1
Western Africa 71.1 77.2 86.3 109.8
ASIA 319.3 291.4 287.9 311.9
Central Asia 1.3 1.1 1.9 2.5
Eastern Asia <9.0 <9.1 15.3 16.4
South-eastern Asia 46.0 42.1 59.8 65.8
Southern Asia 242.2 218.1 186.2 199.2
Western Asia 22.3 23.2 24.7 28.0
Central Asia and Southern Asia 243.5 219.3 188.1 201.7
Eastern Asia and South-eastern Asia 53.5 48.9 75.1 82.2
Western Asia and Northern Africa 46.9 45.7 51.5 57.0
LATIN AMERICA AND THE CARIBBEAN n.a. n.a. n.a. n.a.
Caribbean n.a. n.a. n.a. n.a.
Central America 21.6 17.6 14.5 22.2
South America 22.8 19.4 30.8 36.7
NORTHERN AMERICA AND EUROPE 16.2 16.3 13.5 15.2
n.a. = data not available.
SOURCE: FAO.

FIGURE 3
WOMEN ARE MORE LIKELY THAN MEN TO BE AFFECTED BY SEVERE FOOD INSECURITY IN AFRICA,

ASIA AND LATIN AMERICA

w
(=3

PERCENTAGE OF ADULTS (>15 YEARS)

WORLD AFRICA ASIA LATIN AMERICA NORTHERN AMERICA AND EUROPE

0 Women [ Men

SOURCE: FAO. 2018. Voices of the Hungry (2015—2017 three-year averages). In: FAQ [online]. Rome. www.fao.org/in-action/voices-of-the-hungry
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BOX 3

A COMBINED LOOK AT THE PREVALENCE OF UNDERNOURISHMENT AND OF
SEVERE FOOD INSECURITY

Even though these two measures are based on
different data and a different approach, the evidence
provided by figures and trends in severe food
insecurity, based on the FIES, is consistent with that
provided by the series of figures on the PoU. This is
not surprising when we consider that a condition of
severe food insecurity, and the resulting reduction in
the quantity of food consumed, might lead to the
inability to cover dietary energy needs |i.e. the
condition of “undernourishment” as defined in the PoU
methodology). The combined analysis of the two
indicators reinforces our belief that we are adequately
capturing real trends.

Having two alternative views of the hunger
problem also provides an important opportunity to
cross-check the values of the two indicators for
given countries. With reference to the average over
the 2014-2016 period, the estimated prevalence

FIGURE 4

of undernourishment and of severe food insecurity
can be compared across a number of countries.
The chart in Figure 4 shows that the two indicators
provide a consistent picture for most countries, but
still with some differences.

The chart is useful for identifying countries for
which the difference between the two indicators is
very large, pointing to the need for further
investigation in order to detect potential data
issues.'® There are countries for which the PoU is
much larger than the Fl.,, (points in the lower-right
section of the chart]. In some cases, the estimated
PoU may be too high because the CV could not be
updated due to lack of access to recent survey
data,’ while in other cases, the Fl,, may be too
low. In other countries (points in the upper-left section
of the chart), the PoU may be underestimated or the
Fl.., estimates may be too high.

THE PREVALENCE OF UNDERNOURISHMENT AND THE PREVALENCE OF SEVERE FOOD INSECURITY

SHOW A CONSISTENT PICTURE FOR MOST COUNTRIES, BUT DIFFERENCES EXIST
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A logarithmic scale of the data is used to highlight differences between smaller values.
SOURCE: FAO based on 2014—2016 three-year averages.
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BOX 4
DIFFERENT FOOD SECURITY ASSESSMENTS FOR DIFFERENT OBJECTIVES

Since estimates of the prevalence of severe food
insecurity (Fl..,) based on the FIES were first
published in 2017, there is an ongoing need to
clarify the relationship between this and other
indicators that may use similar terminology to
describe conditions of food insecurity. In
particular, given the widespread use of the
Integrated Food Security Phase Classification
(IPC), it is common for people to request
clarification regarding the relation between the
number of people experiencing severe food
insecurity estimated using the FIES and the number
of people classified as acutely food insecure and
in need of urgent action (Phase 3 or worse) in IPC
reports (for examples of such reports, see
www.ipcinfo.org).

The scope, methods, purpose and meaning of
the numbers produced in the context of IPC
analyses are different from the statistics produced
for food security monitoring in the context of
development agendas such as the SDGs. The most
commonly known IPC scale is the Acute IPC
analysis — this is the one referred to here.
Percentages or numbers of acutely food-insecure
people published in IPC reports cannot and should
not be equated nor confused with the prevalence
or numbers of severely food-insecure people based
on the FIES (a component of SDG indicator 2.1.2,
which is the prevalence of moderate or severe
food insecurity). Understanding the differences
between the two is critical for the correct
utilization of each set of figures, as both are
valuable for supporting strategic decision-making.

The SDG monitoring framework has the overall
objective of monitoring development achievements
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and is based on reporting on a number of key,
globally valid and comparable indicators. It relies
on rigorous quantitative indicators, agreed upon
by the Interagency and Expert Group on SDG
indicators of the UN Statistical Commission. FIES
data presented in this report are collected in the
context of nationally representative surveys of the
population, usually with a 12-month recall period.
Measures obtained with the FIES are calibrated
against a global reference scale of severity and
used to estimate the prevalence of food insecurity
in a globally comparable way.

IPC, on the other hand, has the specific
obijective of identifying populations in need of
urgent action. To achieve this, IPC is based on
convergence of evidence from a number of
sources. To reach technical consensus on the
classification of the severity of the food insecurity
situation, a team of analysts conducts a critical
evaluation and analysis of all available evidence
on food security, which is compared against
global standardized indicators and then
interpreted with reference to local contexts. As a
result, IPC analyses provide evidence needed to
support emergency response planning. IPC
analysis can be a snapshot of the food insecurity
status in subnational areas - typically using data
that is not older than two or three months - to give
an overview of the current and projected situation
and to provide information to decision-makers on
ongoing and upcoming response needs. While
extremely valuable for strategic response, IPC
numbers are not intended to be used for
monitoring achievements towards global
development goals.


http://www.ipcinfo.org
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=1 PROGRESS TOWARDS
IMPROVING NUTRITION

KEY MESSAGES

= Over 50 million children under five in the world
are affected by wasting. Roughly half live in
Southern Asia and one-quarter in sub-Saharan
Africa. Addressing the burden of wasting will
require a multipronged approach, including
prevention, early identification, and treatment.

= Progress has been made on reducing child
stunting. However, nearly 151 million children
under five in the world — or 22 percent — were still
stunted in 2017, down from 25 percent in 2012,
due mainly to progress in Asia. Over 38 million
children under five are overweight.

= Prevalences of anaemia in women and obesity
in adults are increasing. More than one in eight
adults in the world is obese and one in three
women of reproductive age is anaemic.

TARGET 2.2

“By 2030, end all forms of malnutrition,
including achieving, by 2025, the

internationally agreed targets on stunting and

wasting in children under five years of age,
and address the nutritional needs of
adolescent girls, pregnant and lactating
women and older persons.”

Nutrition is central to the 2030 Agenda.
Target 2.2 calls for an end to all forms of
malnutrition, and good nutrition also lays
the foundation for achieving many of the
SDGs (Figure 5). Improvements in nutrition
directly support the achievement of
ensuring healthy lives (SDG3), while also
playing a role in ending poverty (SDG1),
ensuring quality education (SDG4),
achieving gender equality (SDGS5),
promoting economic growth (SDGS8), and
reducing inequalities (SDG 10). In this way,
good nutrition is the lifeblood of
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sustainable development, and drives the
changes needed for a more sustainable and
prosperous future.

In the 2012 World Health Assembly (WHA),
Member States approved six global targets for
improving maternal, infant and young child
nutrition to be met by 2025. These WHA
targets call for measures to: i) reduce anaemia
in women of reproductive age; ii) reduce low
birthweight in newborns; iii) increase rates of
exclusive breastfeeding in infants; iv) reduce
stunting; v) reduce wasting; and vi) halt the
rise of overweight among children under five
years of age. The latter three are also part of
the SDG monitoring framework. To align with
the 2030 deadline of the SDGs, this set of 2025
targets has been extended to 2030 to establish
global targets for nutrition (see Box 5). In
addition, the WHA plan of action for the
prevention and control of non-communicable
diseases also called for a reduction in adult
obesity by 2025.

The State of Food Security and Nutrition in the
World 2018 tracks progress on six of the seven
above indicators. Low birthweight estimates
will be released later in 2018 after the
publication of this report and are thus not
presented here.

Global trends

Globally, the proportion of children below
the age of five who are stunted continues to
decline, with 22.2 percent affected in 2017.
The number of stunted children has also
decreased from 165.2 million in 2012 to
150.8 million in 2017, representing a

9 percent decline over this five-year period.
In 2017, 7.5 percent of children under five
years of age — 50.5 million — suffered from
wasting. Since 2012, the global proportion of
overweight children seems stagnant, with
5.4 percent in 2012 (baseline year of WHA
targets) and 5.6 percent (or 38.3 million)

in 2017.

Globally, 36.9 percent of infants below six
months of age were exclusively breastfed in 2012
(based on the most recent data for each country
with data between 2005 and 2012), while 40.7
percent were exclusively breastfed in »
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FIGURE 5

NUTRITION: ESSENTIAL TO ACHIEVE THE SUSTAINABLE DEVELOPMENT GOALS

NUTRITI£:N AND THE SDGs

CENTRAL TO THE 2030 AGENDA

Global prioritization of
nutrition has never been
higher and requires
cooperation of all actors.

War and conflict are
major underlying
causes of nutrition
insecurity.

Soil degradation and
reduced biodiversity
threaten our ability
to grow food.

Better nutrition
reduces population
pressure on the
world’s oceans.

Sustainable food kS
systems reduce
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Responsible food
consumption and
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food waste and loss.
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Enhanced nutrition through [!]
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Good nutrition results in
higher labour productivity,
greater mental capacity and
longer, healthier lives.
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Without a sufficiently
nutritious diet, learning
ability and focus are
greatly impaired.

Improving the nutrition of
girls, women and children
improves schooling, reducing
gender inequalities.

3‘

Good nutrition for all
increases demand for healthy
food, requiring clean,
renewable energy sources.

Ensuring good
nutrition requires
access to safe water
and sanitation.

Malnutrition in all its forms
lowers economic productivity

and unnecessarily increases
healthcare costs.

o

UNITED NATIONS DECADE OF
ACTION ON NUTRITION

2016-2025

SOURCE: WHO Department of Nutrition for Health and Development, 2018.
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BOX 5
EXTENDING THE WORLD HEALTH ASSEMBLY NUTRITION TARGETS TO 2030

In 2012, the World Health Assembly (WHA) agreed
on six global targets for improving maternal, infant
and young child nutrition to be achieved by 2025.
Subsequently, in 2015, the Sustainable Development
Goals established a global agenda for substantial
improvement in nutrition by the year 2030, setting a
specific objective of ending all forms of malnutrition
by 2030, including achieving the 2025 targets and
addressing the nutritional needs of adolescent girls,
pregnant and lactating women, and older persons.

To align with the deadline year of 2030 for all SDG
targets, UNICEF and WHO then extended the WHA
nutrition targets up fo the same year — in the process
making some of them more ambitious — keeping in
mind the original methodology used, the ambition
declared in the SDGs to “end all forms of malnutrition”,
and the feasibility of achieving the new targets.'?

The 2030 nutrition targets have been calculated
based on a similar approach to that used for the 2025
targets. The rates of improvement between 1999 and

2017 were calculated for each indicator for all
countries with trend data. After excluding countries that
had already achieved a low level of malnutrition, the
20th percentile among all the rates of improvement
was selected as an ambitious rate of improvement, but
also one that has proven to be feasible in a large
number of countries. This 20th percentile of the annual
rate of improvement was then applied to the baseline
prevalence globally to calculate a new 2030 target.
Final numbers were rounded. For two of the indicators
(low birthweight and anaemia in women of
reproductive age), the past rate of improvement has
been too slow to achieve the WHA target, even by
2030. Thus, for these indicators, the revised 2030
target is the same as the 2025 target, since the level of
ambition for 2030 should not be less than that agreed
upon for 2025.

For the other indicators, more ambitious targets for
2030 are proposed.

GLOBAL NUTRITION TARGETS REVISED FOR 2030 (FROM A 2012 BASELINE)

Stunting under five who are stunted.

40% reduction in the number of children

50% reduction in the number of children
under five who are stunted.

Anaemia :
reproductive age.

50% reduction in anaemia in women of

50% reduction in anaemia in women of
reproductive age.

Low birthweight

30% reduction in low birthweight.

30% reduction in low birthweight.

Childhood overweight

No increase in childhood overweight.

Reduce and maintain childhood overweight
to less than 3%.

Breastfeeding

Increase the rate of exclusive breastfeeding
in the first six months up to at least 50%.

Increase the rate of exclusive breastfeeding
in the first six months up to at least 70%.

Wasting less than 5%.

Reduce and maintain childhood wasting to

Reduce and maintain childhood wasting to
less than 3%.

SOURCE: WHO and UNICEF. 2018. The extension of the 2025 Maternal, Infant and Young Child nutrition targets to 2030. Discussion paper.
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FIGURE 6
THERE IS STILL A LONG ROAD AHEAD TO ACHIEVE THE 2025 AND 2030 TARGETS FOR

STUNTING, WASTING, OVERWEIGHT, EXCLUSIVE BREASTFEEDING, ANAEMIA IN WOMEN OF
REPRODUCTIVE AGE AND ADULT OBESITY
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SOURCES: Data for stunting, wasting and overweight are based on UNICEF, WHO and International Bank for Reconstruction and Development/World Bank. 2018. UNICEF, WHO, World Bank
Group Regional and Global Joint Malnutrition Estimates, May 2018 Edition [online]. https://data.unicef.org/topic/nutrition, www.who.int/nutgrowthdb/estimates, htps://data.worldbank.org;
data for exclusive breastfeeding are based on UNICEF. 2018. Infant and Young Child Feeding: Exclusive breastfeeding, Predominant breastfeeding. In: UNICEF Data: Monitoring the Situation of
Children and Women [online]. https://data.unicef.org/topic/nutrition/infant-and-young-child-feeding; data for anaemia are based on WHO. 2017. Global Health Observatory (GHO) [online].
http://apps.who.int/gho/data/node.imr.PREVANEMIA?lang=en; data for adult obesity are based on WHO. 2017. Global Health Observatory (GHO) [online]. http://apps.who.int/gho/data/

node.main.A900A?lang=en

» 2017 (based on the most recent data for
countries between 2013 and 2017).

It is shameful that one in three women of
reproductive age globally is still affected by
anaemia, with significant health and
development consequences for both women
and their children. The prevalence of anaemia
among women of reproductive age has risen
incrementally from 30.3 percent in 2012 to
32.8 percent in 2016. At the same time, adult
obesity continues to rise each year, from
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11.7 percent in 2012 to 13.2 percent in 2016,
or 672.3 million people (Figure 6).

Regional patterns

Taking a closer look at the three SDG indicators,
there are striking regional differences (Figure 7).
While most regions seem to have made at least
some progress towards the reduction of stunting
prevalence between 2012 and 2017, Africa has
seen the least progress in terms of relative
improvement. In 2017, Africa and Asia
accounted for more than nine out of ten of all »


https://data.unicef.org/topic/nutrition
https://data.worldbank.org
http://apps.who.int/gho/data/node.main.A900A?lang=en
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FIGURE 7
DESPITE SOME PROGRESS TO REDUCE THE PREVALENCE OF STUNTED CHILDREN UNDER FIVE,
MILLIONS ARE STILL AFFECTED BY STUNTING, WASTING AND OVERWEIGHT
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BOX 6
LEVERAGING THE UNITED NATIONS DECADE OF ACTION ON NUTRITION 2016-2025

The United Nations Decade of Action on Nutrition
2016-2025, also referred to as the “Nutrition
Decade”, was declared by the UN General Assembly
in 2016 to provide all stakeholders with a unique,
time-bound opportunity to strengthen joint efforts and
achieve a healthier and more sustainable future.
Countries acknowledged the need for accelerated and
sustained action to end malnutrition in all its forms,
everywhere, leaving no one behind.

The first report on the implementation of the
Nutrition Decade was presented by the UN Secretary-
General to the UN General Assembly during its
seventy-second session.'® The report provides a review
of the progress made in the implementation of national
nutrition commitments. Currently, 183 countries have
national policies that include nutrition goals and
actions: 105 countries have health sector plans with
nutrition components, 48 countries have national
development plans with integrated nutrition objectives
and about 70 countries have made efforts to
mainstream food security and nutrition in sectoral
policies and investment programmes. Moreover,

57 countries have implemented prevention and
reduction of food insecurity risks, while 28 countries

More information about the Decade of Action on Nutrition can be found on www.un.org/nutrition

stunted children globally, representing

39 percent and 55 percent respectively. Africa
has seen an upward trend in the number of
stunted children, while Asia has experienced
the largest relative decrease in stunting
prevalence. The confidence limits around the
estimates for Oceania are too large to make
clear conclusions.

In 2017, 50.5 million children under five were
affected by wasting, with two regions — Asia and
Oceania — seeing almost one in ten affected,
compared to just one in one hundred in Latin
America and the Caribbean. Most of the burden is
concentrated in Asia, with seven out of ten wasted
children in the world residing in that region.

In 2017, childhood overweight affected
38.3 million children, with Africa and Asia
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have applied socio-economic measures to reduce
vulnerability and strengthen resilience of communities
at risk of climate hazards and emergencies.

However, in order to meet the global targets set,
country implementation has to be scaled up,
investments for nutrition need to be increased and
enhanced policy coherence is required. The Nutrition
Decade encourages governments to set country-specific
SMART (specific, measurable, achievable, realistic,
and time-bound) commitments for urgent investment,
action and collaboration at national level. The first UN
Secretary-General report calls for more actors and
networks to join and engage, specifically city
networks, communities acting on women’s and
children’s health, human rights, water and climate
change.™

The Nutrition Decade also provides a clearly
defined, time-bound cohesive framework and is a
space for aligned action on nutrition by all relevant
actors. The Nutrition Decade provides countries with
mechanisms such as Action Networks for sharing good
practices, illustrating successes and challenges,
promoting improved coordination and building
political momentum to scale up global action.

representing 25 percent and 46 percent of the
global total respectively, despite being the
regions with the lowest percentage of children
who are overweight (5.0 percent in the Africa
region and 4.8 percent in Asia). Oceania

(8.7 percent) and Latin America and the
Caribbean (7.3 percent) have the highest
prevalence. There has not been a significant
change in overweight prevalence or numbers
affected for any region between 2012 and 2017.

Rates of exclusive breastfeeding in Africa and Asia
are 1.5 times those in Northern America where
only 26.4 percent of infants under six months
receive breastmilk exclusively. Conversely, the
prevalence of anaemia among women of
reproductive age in Africa and Asia is nearly three
times higher than in Northern America. No region
has shown a decline in anaemia among women of


http://www.un.org/nutrition
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reproductive age. Adult obesity is highest in
Northern America and the rate of increase in adult
obesity is also the highest there. While Africa and
Asia continue to have the lowest rates of obesity,
there, too, they are increasing (see Annex 1).

General conclusions

Overall, there has been some progress regarding
stunting and exclusive breastfeeding, although it
may not be sufficient to achieve the global
nutrition targets. Conversely, the scenarios for
childhood overweight, adult obesity and anaemia
among women of reproductive age are not
improving.

To achieve the WHA 2025 and SDG 2030
nutrition targets will require increased
investment in nutrition interventions, scaled-up
implementation of policies and programmes,
enhanced policy coherence, and a greater number
of national commitments.

Global attention on addressing malnutrition in
all its forms is unprecedented, with ICN2
galvanizing nations around a clear action agenda.
As a follow-up to ICN2, the UN Decade of Action
on Nutrition 2016-2025 has become an umbrella
framework for countries to share experiences,
promote improved coordination and build
political momentum to scale up action towards
eliminating malnutrition in all its forms (see

Box 6). The Scaling Up Nutrition movement,
comprising 60 countries, continues to galvanize
multisectoral action to end stunting and all forms
of malnutrition. All partners and stakeholders
can coordinate efforts around this momentum to
scale up nutrition interventions and work towards
eliminating malnutrition.

Spotlight on wasting

Wasting is defined as having a low
weight-for-height ratio according to the WHO
Child Growth Standards.' Specifically, wasting
is defined as weight-for-height below minus two
standard deviations, and severe wasting is
defined as weight-for-height below minus three
standard deviations, from the median
weight-for-height in the reference population.
Wasting reflects a reduction or loss of body
weight and is considered a relevant indicator of
acute malnutrition. Additional indicators of acute
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malnutrition are small mid-upper arm
circumference and bilateral pitting oedema. This
year’s The State of Food Security and Nutrition in
the World report takes a closer look at the
problem of wasting among children under five
years of age.

Global targets for wasting are to reduce the
prevalence below 5 percent by 2025 and below

3 percent by 2030. In 2017, 7.5 percent of children
under five were affected by wasting, with
regional prevalences ranging from 1.3 percent
(Latin America and the Caribbean) to 9.7 percent
(Asia). Across all regions, around one-third of all
children identified as wasted were severely
wasted, with the exception of Latin America and
the Caribbean, where one-quarter of those
affected suffered from severe wasting (Figure 8 and

Figure 9).

Children affected by wasting have a higher risk
of mortality. An analysis from 2013 indicated that
875 000 deaths (or 12.6 percent of all deaths)
among children under five years of age were
related to wasting, of which 516 000 deaths

(7.4 percent of all deaths among under-fives) were
related to severe wasting.'® Whereas the
mortality risk associated with wasting is highest
in the first few years of life, low weight-for-
height continues to be a nutritional problem even
for older children (see Box 7).

The main underlying causes of wasting are poor
household food security, inadequate feeding and
care practices, and/or poor access to health,
water, hygiene and sanitation services.
Suboptimal breastfeeding, poor complementary
foods and poor feeding practices can lead to
rapid weight loss or growth failure. Lack of
knowledge about proper food storage,
preparation and consumption by parents and
caregivers may be contributing factors. Wasting
may be part of a vicious cycle with infection:
undernutrition increases the susceptibility to
infection, and infection then leads to greater
weight loss due to appetite loss and poor
intestinal absorption. Diarrhoeal disease, in
particular, often leads to rapid weight loss, and
poor access to appropriate and timely health care
slows the recovery from such illnesses. It is not
yet well understood how much wasting
contributes to conditions such as stunting, low



PERCENTAGE

PART 1 FOOD SECURITY AND NUTRITION AROUND THE WORLD IN 2018

FIGURE 8
RATES OF CHILD WASTING REMAIN EXTREMELY HIGH IN SOME SUBREGIONS IN 2017,
ESPECIALLY IN ASIA
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birthweight and anaemia. Evidence does
suggest,'” however, that episodes of wasting
negatively affect linear growth and, therefore,
undermine child growth and development.

All of the underlying causes of undernutrition
described above can be exacerbated in
humanitarian crisis situations, as they often have
a negative impact on the quantity and diversity of
foods available to children and women. This is
particularly dangerous in resource-poor settings
where ongoing food scarcity leads to monotonous
child diets with low nutrient density that constrain
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child growth. Furthermore, humanitarian crisis
situations often restrict access to health care, and
water and sanitation facilities, leading to a
concomitant increase in diseases.

Wasting is typically measured in terms of its
prevalence at the time of a survey. However,
because wasting is often a short-term condition
compared to other forms of malnutrition, the
prevalence at a point in time underestimates the
number of new cases that occur during an entire
calendar year (i.e. incidence). Estimates of
wasting prevalence can vary across seasons.
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FIGURE 9

MILLIONS OF CHILDREN ARE AT INCREASED RISK OF MORTALITY DUE TO WASTING IN 2017,

MAINLY IN ASIA AND AFRICA
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They are commonly at their highest during the
rainy season, often coinciding with the
preharvest period and thus with food scarcity as
well as higher rates of diseases including
diarrhoea and malaria. Hazard events including
protracted and acute emergencies can also affect
wasting rates — therefore context needs to be
considered in addition to seasonality.
Documenting trends in wasting prevalence over
time is difficult, as surveys are not generally
conducted at the same time of year within all
regions of a given country.

It is estimated that 50.5 million children globally
under five suffer from wasting at any given point
in time. Roughly half of these live in Southern
Asia and an additional one-quarter in
sub-Saharan Africa. Countries with a prevalence
above 15 percent (very high category)™ include
Djibouti, Eritrea, India, the Niger, Papua New
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Guinea, South Sudan, Sri Lanka, the Sudan, and
Yemen. While wasting is often thought of as a
problem in emergency situations, the majority of
children affected by wasting live outside of the
emergency context.

Wide variations in prevalence of wasting exist
between countries but also within countries,
where wasting rates are on average 1.4 times
higher among children from the poorest
households. Aggregate figures do not indicate
notable differences in the prevalence of
wasting between girls and boys under five or
by their place of residence or maternal
education (Figure 10), although significant
differences have been reported in specific
countries and settings.

Disparities in the prevalence of child wasting
between the richest and poorest households are
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FIGURE 10

INEQUALITIES IN INCOME, EDUCATION, GENDER AND PLACE OF RESIDENCE REFLECT ON CHILD

WASTING RATES
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observed in many subregions (Figure 11). In three
of five subregions in Africa, the poorest have
significantly higher rates of wasting — nearly
twice as high in Eastern Africa — when compared
to the richest. In subregions with lower rates
such as Central America and Southern Africa,
there is no notable difference between the
richest and the poorest.

Within countries, large differences in wasting
prevalence can be observed between geographical
regions. Figure 12 shows regions with the highest
and lowest prevalence of wasting in a selection of
countries where wasting prevalence is 10 percent
or above at the national level. In some surveys,
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such as those in the Gambia and Yemen, there is
no significant difference in wasting prevalence
between the geographical regions with the
highest and lowest prevalence. In others, such as
Chad, Nigeria and the Sudan, large differences
exist. However, the prevalence of wasting may
not be entirely comparable among geographic
regions given that estimates may be based on
data collected in different seasons owing to
differences in survey timing and duration across
different regions for any given country.

The potential effect of seasonal variation on
under-five wasting rates can be particularly
important in countries like India, where data
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FIGURE 11
DISPARITIES IN THE PREVALENCE OF CHILD WASTING ARE OBSERVED BETWEEN THE POOREST
AND THE RICHEST HOUSEHOLDS, ESPECIALLY IN EASTERN AFRICA
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collection for the National Family and Health
Survey 2015-16 (NFHS 2015-16) spanned an
entire year. During a full year, India experiences
several seasonal variations — such as harvest
season, droughts and rains — which may affect
wasting prevalence. Thus, the large geographical
difference in the prevalence of child wasting
observed in India may be influenced by when the
survey was conducted in specific regions.
However, other factors may also contribute to
the wide gaps noted in prevalence of wasting by
state. For instance, in the state with the highest
prevalence of child wasting, about 70 percent of
the households do not have access to sanitation
facilities and almost half (46.1 percent) of the
population belongs to India’s poorest wealth
quintile. In contrast, in the state with the lowest
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prevalence of child wasting, nearly all
households (99 percent) have access to sanitation
facilities, though a majority (63.7 percent) of that
state’s population belongs to India’s richer
wealth quintiles.

Because wasting is often inaccurately considered
to be a condition that occurs only during
emergency situations, ongoing programmes to
address this form of malnutrition outside of the
emergency context are typically inadequate in
scale and often in quality. In 2016, over 4 million
children under the age of five years were
admitted to treatment programmes for severe
wasting — a large increase since 2014, when just
over 3 million were admitted.' However, with an
estimated 17 million severely wasted children at
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FIGURE 12
LARGE DIFFERENCES EXIST IN PREVALENCE OF CHILD WASTING WITHIN REGIONS AND COUNTRIES
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any given point in time during the year 2016, far
too few (i.e. one in four) were admitted into these
life-saving programmes. Funding to care for
children with severe wasting is often short-term
and is focused primarily on humanitarian
situations. Sustainable and adequately resourced
programmes to prevent malnutrition in all its
forms are necessary to reach the SDG targets for
nutrition, including child wasting.

Addressing the burden of wasting will require
a multipronged approach, including prevention
in infancy and early childhood, early
identification before children develop medical
complications, and treatment of affected
children, particularly those with severe
wasting. An analysis from 2013 indicated that
management of acute malnutrition, combined
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with the delivery of an infant and young child
nutrition package — including the protection,
promotion and support of appropriate
breastfeeding, good complementary foods and
feeding practices, and micronutrient
supplements — scaled up to 90 percent
coverage, could reduce the prevalence of severe
wasting by 61.4 percent.?®

Prevention of wasting requires addressing the
underlying causes of malnutrition. Breastfeeding
support and nutrition counselling for families —
particularly regarding how to improve the
quality of complementary foods and feeding
practices — and early care for common childhood
illnesses are essential. Food systems need to
ensure that they deliver nutritious, safe and
affordable diets for infants and young children, »
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BOX 7
THINNESS AMONG SCHOOL-AGE CHILDREN

Whereas the mortality risk associated with wasting
is highest in the first few years of life, low
weight-for-height continues to be a nutritional
problem even for older children. Thinness among
children 5-9 years of age and adolescents 10-19
years of age is associated with higher risk of
infectious diseases, delayed maturation, and
reduced muscular strength, work capacity and bone
density later in life.?! Improved nutrition leads to
better growth, development and educational
achievements in school-age children.? For girls,
thinness (defined as low Body Mass Index (BMI) for
age) is associated with adverse pregnancy outcomes
including maternal mortality, delivery complications,
preterm birth, and intrauterine growth retardation.
Globally, over 10 percent of children aged 5-19
have a BMIHfor-age below -2 standard deviations
from the median of the WHO reference population.
As is the case with wasting among preschool-age
children, there are dramatic differences in the
prevalence of thinness among children aged 5-19
years by region of the world. Thinness in school-age
children is extremely high in India, where over one-
quarter of children are too thin. The prevalence is

also high (>15 percent) in Afghanistan, Bangladesh,
Bhutan, Nepal, Pakistan and Sri Lanka. The global
prevalence of thinness has barely changed over the
past decade, with less than a percentage point drop
in prevalence since 2005.

School nutrition programmes can be an effective
platform for providing nutritious meals or snacks,
micronutrient supplements, and nutrition information,
education and counselling. There is also a need for more
nutrition intervention programmes among school-age
children in addition to programmes for preschool
children. Schools are increasingly being recognized as
an effective platform for providing nutrition and health
interventions to school-age children and adolescents.
School feeding programmes can help prevent hunger,
increase school enrolment, reduce absenteeism and
improve learning outcomes. Interventions such as
deworming and micronutrient supplementation are also
linked to better nutrition and learning. The promotion of
good nutrition and health in school settings is viewed as
an effective tool to improve the growth and development
of children and reduce risk factors for non-communicable
diseases. In addition, SDG2 highlights the importance of
nutrition for adolescent girls.

PREVALENCE OF THINNESS AMONG SCHOOL-AGE CHILDREN — 2016
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including the most vulnerable. Water, hygiene
and sanitation programmes need to ensure
access to safe drinking water and sanitation
facilities. Furthermore, social protection and
safety net programmes need to ensure access to
healthy diets for children and families left
behind by mainstream development.

Improved growth monitoring and
promotion, for instance by vaccination
services and during child health and
nutrition days, could help identify children
at risk of severe wasting and at risk of
morbidity and mortality, such as those who
are moderately wasted and those in need of
treatment. Furthermore, medical and
nutritional treatment of severe acute
malnutrition needs to be scaled up as part of
routine health and nutrition services for
children to improve childhood survival.
These key areas are outlined in the sets of
recommended actions in the ICN2
Framework for Action that countries are
encouraged to implement, as appropriate,
under the umbrella of the UN Decade of
Action on Nutrition. m

=1 LINKS BETWEEN
FOOD INSECURITY AND
MALNUTRITION

KEY MESSAGES

= Food insecurity contributes to overweight and
obesity, as well as undernutrition, and high rates of
these forms of malnutrition coexist in many countries.
The higher cost of nutritious foods, the stress of living
with food insecurity, and physiological adaptations to
food restriction help explain why food-insecure
families may have a higher risk of overweight and
obesity.

= Poor food access increases the risk of low
birthweight and stunting in children, which are
associated with higher risk of overweight and obesity
later in life.
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2 Access to safe, nutritious and sufficient food must
be framed as a human right, with priority given to the
most vulnerable. Policies that promote
nutrition-sensitive agriculture and food systems are
needed, with special attention to the food security and
nutrition of children under five, school-age children,
adolescent girls and women in order to halt the
intergenerational cycle of malnutrition.

At first glance, the preceding sections may
appear to be telling different stories, confirming
the trends described in the 2017 State of Food
Security and Nutrition in the World report: hunger
and food insecurity are on the rise, while child
stunting continues to decline. In addition, the
prevalence of obesity among adults in the world
increased steadily between 1975 and 2016 — and
at an accelerated pace over the past decade. How
can these seemingly contradictory food security
and nutrition trends be reconciled?

The focus on child wasting in the preceding
section shows the challenges involved in building
knowledge on the relationship between food
insecurity and nutrition outcomes. Like child
wasting, the causes of child stunting and other
forms of malnutrition are complex, multisectoral
and rooted in political and economic structures
and ideological factors that influence control over
resources.?® When looked at through the lens of
food systems, additional aspects of the food supply
chain, food environment and consumer behaviour
that influence the basic and underlying causes of
malnutrition come to light.24 These interplaying
factors vary from context to context — across
regions, countries, areas within countries, and
even among and within households.

As the discussion in Part 2 of this report
highlights, food security is a necessary but not
sufficient condition to prevent malnutrition and
ensure adequate nutrition. Part 2 depicts the
complex interplay of multiple food and non-food
factors affecting nutritional status, including the
four dimensions of food security — availability,
access, utilization and stability (see Figure 28).

Using this as an analytical basis, this section
takes a closer look at one small part of the larger
conceptual framework of causes and effects of
food security and nutrition: the pathways from
food access to malnutrition. This is important
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because different pathways can lead to nutritional
outcomes as disparate as stunting in children and
obesity in adults. Such details are seldom
captured in existing conceptual figures linking
food security and nutrition, yet they are essential
for illuminating the mechanisms by which food
insecurity can lead to different manifestations of
malnutrition. Awareness of these pathways is
crucial for understanding observed trends and
designing effective policies and programmes
aimed at improving nutrition.

Following is an overview of the current body of
knowledge on the relationship between food
insecurity (specifically the experience of not
having access to safe, nutritious and sufficient
food due to lack of money or other resources) and
selected indicators of malnutrition. The different
pathways from food insecurity to malnutrition
are discussed in detail to dispel
misunderstandings about the apparent hunger-
obesity paradox and to shed light on the
implications for policy-making. The aim is to
advance the discussion of food security and
nutrition to align it with the ambitions of the
2030 Sustainable Development Agenda.

The nutrition transition, food insecurity and the
multiple burden of malnutrition

The trends presented in the previous section are
characteristic of the global nutrition transition.?
Rapid demographic, social and economic changes
in many low- and middle-income countries have
led to increased urbanization and changes in
food systems, lifestyles and eating habits. As a
consequence, dietary patterns have shifted
toward increased consumption of processed foods

TABLE 5
STAGES OF THE NUTRITION TRANSITION

that are often energy-dense, high in saturated
fats, sugars and salt, and low in fibre.

Such changes bring with them a shift in the
profile of nutritional status and diet-related
diseases. In pre-transition conditions, the
nutritional problems that predominate among
the more vulnerable population groups are
undernutrition and nutrient deficiencies.

The transition gradually brings about increased
energy consumption in the population,
including among the more vulnerable. Under
such conditions, undernutrition and some
nutrient deficiencies begin to decline, while the
excessive consumption of energy-dense,
processed foods high in fats, salt and sugars
becomes a major issue. These consumption
habits lead to increasing rates of overweight and
diet-related non-communicable chronic
diseases, such as cardiovascular disease and
diabetes. Table 5 shows how dietary and
nutritional profiles change over three stages of
the nutrition transition.

In this context, while large inequalities in the
levels of childhood stunting and wasting
persist across regions and countries, a
simultaneous increase in overweight and
obesity is observed, often in the same countries
and communities with relatively high levels of
child stunting. This coexistence of
undernutrition with overweight and obesity is
commonly referred to as the “double burden” of
malnutrition.? Moreover, overweight and obese
individuals can also be affected by
micronutrient (vitamin and mineral)
deficiencies, often called “hidden hunger”

Characteristic

Pre-transition Transition Post-transition

Increased consumption of Processed foods with high
sugar, fats and processe content of fat and sugar; low
foods fibre content

Grains, tubers, vegetables,
fruits

Diet (prevalent)

Undernutrition, nutritional
deficiencies and obesity
coexist

Overweight, obesity and
hyperlipidaemia predominate

Undernutrition and nutritional

Nutritional problems deficiencies predominate

SOURCE: Adapted from C. Albala, S. Olivares, J. Salinas and F. Vio. 2004. Bases, prioridades y desafios de la promocién de salud. Santiago, Universidad de Chile, Instituto de
Nutricién y Tecnologia de los Alimentos. [Bases, priorities and challenges of promoting health. Santiago, University of Chile, Institute of Nutrition and Food Technology].
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FIGURE 13
COUNTRIES AFFECTED BY MULTIPLE FORMS OF MALNUTRITION
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because there may be no visible signs. It is © anaemia in women of reproductive age is a form
estimated that 1.5 billion people in the world © of micronutrient deficiency that can be present
are affected by one or more forms of © even in women who are overweight or appear
micronutrient deficiency.? Iron deficiency © to be well nourished.
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Figure 13 shows countries that have a high
prevalence of more than one form of
malnutrition. The size of each box is
proportionate to the total number of countries
with a high prevalence of the respective form of
malnutrition: child stunting, 73 countries; child
wasting, 14; child overweight, 29; adult obesity,
101; and anaemia in women of reproductive age,
35. The prevalence threshold that is considered
high for child stunting is 20 percent or above;
for child wasting and child overweight, the
threshold is 10 percent or higher.2®) Among these
countries, Indonesia is the only one that shows
a high prevalence of all three of these forms of
child malnutrition, whereas nine countries have
simultaneously high prevalence of child
stunting and child overweight. Six of these nine
countries also have a prevalence of adult obesity
exceeding 20 percent, which is considered to be
a high threshold. Eleven countries have
simultaneously high rates of overweight among
children and prevalence of adult obesity above
20 percent.

With respect to anaemia among women of
reproductive age, WHO considers a prevalence of
40 percent or higher to be of severe public health
significance.?? Three countries have a high
prevalence of anaemia in women and levels of
adult obesity above 20 percent, and one of these —
Haiti — also suffers from a high prevalence of
child stunting. Twenty-nine countries have a high
prevalence of anaemia in women and also of
child stunting, with eight of these also suffering
from a high prevalence of child wasting.

The multiple burden of malnutrition is more
prevalent in low-, lower-middle and middle-
income countries and concentrated among the
poor. Obesity in high-income countries is
similarly concentrated among the poor.3® The
coexistence of multiple forms of malnutrition can
occur not only within countries and communities,
but also within households — and can even affect
the same person over their lifetime. Various
examples of such situations are found at the
household and individual level. A household may,
for instance, have both a stunted child and an
overweight or obese mother. At an individual
level, a woman could be both overweight and
suffer from anaemia, and a child could be
simultaneously stunted and overweight.
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Food insecurity, in terms of poor food access,
contributes to these situations in ways that are
not always obvious. Moderate levels of food
insecurity are often associated with diets that are
energy-dense yet poor in micronutrients, because
resource constraints may force people to reduce
the nutritional quality of their diets. For example,
these diets can cause micronutrient deficiencies
in children that impede their growth and may
also lead to obesity in mothers. At the same time,
a diet that increases obesity may be lacking in
iron, and thus may result in both obesity and
anaemia in the same woman.

Pathways from food insecurity to malnutrition
There are multiple pathways whereby the
experience of food insecurity — defined here as
uncertain access to sufficient, safe and
nutritious food — may contribute to forms of
malnutrition as seemingly divergent as
undernutrition and obesity. Figure 14 illustrates
details of the link between food access and
nutritional outcomes that are difficult to
capture in comprehensive conceptual
frameworks depicting the many basic,
underlying and immediate causes of food
insecurity and malnutrition.

As the figure shows, the main pathways from
food insecurity to malnutrition pass through food
consumption, or diet. Indicators of dietary intake
are crucial to understanding the pathway from
food insecurity to nutritional outcomes. More
information on the food environment and food
intake is needed to shed light on this
relationship.

Figure 14 illustrates a number of key links and
nexuses that make up the pathways from food
insecurity to malnutrition. Two pathways are
depicted: one leading from food insecurity to
undernutrition and another leading to overweight
and obesity. Below they are examined in more
detail along with the evidence from studies that
investigated these links using experience-based
food insecurity metrics in combination with
indicators of nutritional status.3?

The food insecurity-undernutrition link.
This link — from poor food access to child
stunting and wasting and micronutrient
deficiencies — is more easily understood,
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FIGURE 14
PATHWAYS FROM INADEQUATE FOOD ACCESS TO MULTIPLE FORMS OF MALNUTRITION
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Undernutrition pathway [ Obesogenic pathway

SOURCE: Created by FAO Statistics Division for this report.

because it is intuitive. A diet characterized by
insufficient intake of calories, protein,
vitamins and minerals will impede foetal,
infant and child growth and development.
Such diets contribute to maternal
undernutrition and consequently to higher risk
of low birthweight, which in turn are both risk
factors for child stunting.

Existing research points to a link between
household food insecurity and stunting
among children (Table 6).%* A majority of 30
studies reviewed examining this relationship
found that food insecurity was strongly
associated with negative effects on child
linear growth in Africa, Asia and Latin
America, whereas a few studies in Northern
America found no association.? Although
most studies clearly show a link, the
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association between food insecurity and
stunted growth may be obscured in the recent
global trends in stunting, because the latter
are based on stunting data available for many
countries that were collected many years prior
to the FIES data. Unless actions are taken
immediately, signs of the recent increase in
severe food insecurity may become evident in
the regional and global trends in stunting in
the near future.

One factor that increases a child’s risk of
becoming stunted is low birthweight. Household
food insecurity has been found to be associated
with low birthweight in infants, in low-income as
well as high-income settings.®® However, the
number of studies that have examined the link
between food insecurity and low birthweight is
still limited.
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TABLE 6
SUMMARY OF FINDINGS OF STUDIES INCLUDED IN A LITERATURE REVIEW OF THE LINKS BETWEEN EXPERIENCED
FOOD INSECURITY AND SELECTED FORMS OF MALNUTRITION

Association between food Number of Number of studies Differences in results by income level of country
insecurity and studies and association found

(nutrition indicator)

Association No association
found found

Child wasting 15 3 positive 11

1 mixed* No apparent difference.

Child stunting

<5 years of age 21 16 positive 4 Relatively more lower-middle and
1 mixed* upper-middle-income countries report
significant association compared to lower
income countries.

>5 years of age/ 9 4 positive 3 Studles showin j; no association are mostly
school-age 2 mixed* from upper-middle- and high-income
countries.

Child overweight

<5 years of age 13 2 positive 9
2 mixed*
Association limited or absent in
>5 years of age/ 21 3 positive 10 low- and lower-middle-income countries.
school-age 7 mixed*
1 negative
Low birthweight 3 3 positive 0 No apparent difference.
Adult obesity
Studies of women only 15 7 positive 8
Positive association predominant in
Studies that included 8 5 positive (|n 3 high-income countries.
both men and women women only)
Anaemia in women of 8 6 positive 1 No apparent difference.
reproductive age 1 mixed*

NOTE: *Mixed means positive association in some groups only.
SOURCE: C. Maitra. 2018. A review of studies that examine the link between food insecurity and malnutrition. Technical Paper. Rome, FAO.

Little evidence is currently available supporting © Food insecurity is a risk factor for anaemia in
the association between food insecurity and © women of reproductive age. Six out of eight
child wasting. Three out of fifteen studies on ¢ studies reviewed from diverse countries and
this link reported a positive association, mostly :  regions found a significant association between
in low- and lower-middle-income countries © the two (Table 6).%7

(Table 6).3¢ As discussed in the preceding section, :

wasting is an indicator of acute malnutrition, © The stress of living with food insecurity can also
which is strongly influenced by factors other © have a negative effect on the nutrition of infants
than food insecurity (such as infections and © by compromising breastfeeding. Exclusive
diseases often caused by a lack of access to safe :  breastfeeding in the first six months protects
water, sanitation and quality health services). :against child stunting and wasting as well as
Child wasting may also be the result of . against obesity later in life.® The existing
short-term shocks and humanitarian crises. : evidence suggests that infants in food-insecure
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households are at a higher risk of not being
exclusively breastfed.?® Household food
insecurity is associated with higher rates of
maternal depression and stress in
lower-middle-income as well as high-income
countries, and this can undermine maternal
confidence and self-efficacy, adversely affecting
initiation and duration of breastfeeding and
age-appropriate complementary feeding.4°

Thus, as shown in Figure 14, food insecurity can
both directly (through compromised diets) and
indirectly (through the impact of stress on infant
feeding) cause child wasting, stunting and
micronutrient deficiencies. Nutritional knowledge
and food habits may play a role by moderating
the effects of household food insecurity on diet
and, consequently, on nutritional outcomes.
Finally, it is important to bear in mind that lack
of access to clean water, sanitation and quality
health care can cause diarrhoea and infectious
diseases that interfere with the body’s ability to
absorb nutrients. Recurrent infections and
disease are serious contributing factors to
wasting and stunting in children.

The food insecurity—obesity link. Although it
may appear to be a paradox, food insecurity is
often associated with overweight and obesity.
As such, it may lead policy-makers in countries
where many of the poor and food insecure are
overweight to question the allocation of
resources for food assistance. However, the
association between food insecurity and
overweight and obesity is in fact not
contradictory, and can be understood by
considering the obesogenic pathway presented
in Figure 14.

The link between food insecurity and overweight
and obesity passes through diet, which is
affected by the cost of food. Nutritious, fresh
foods often tend to be expensive. Thus, when
household resources for food become scarce,
people choose less expensive foods that are often
high in caloric density and low in nutrients,
particularly in urban settings and upper-middle-
and high-income countries. In the context of
globalized food markets where the relative cost
of foods that are high in fats and sugar is low
compared to fresh products such as fruits,
vegetables and legumes, the prioritization of cost
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for food-insecure families may result in diets
high in energy and low in diversity,
micronutrients and fibre.4' Food-insecure people
are often less likely to have physical access to
markets where they can buy nutritious and
healthy foods at affordable prices, particularly in
high-income countries. The negative effect of
food insecurity on diet quality has been
documented in low-, middle- and high-income
countries alike.4?

There is a psychosocial route from food insecurity
to obesity as well. The experience of not having
certain or adequate access to food often causes
feelings of anxiety, stress and depression, which
in turn can lead to behaviours that increase the
risk of overweight and obesity. These include
patterns of binging or overeating when food is
available (and continued availability uncertain),
or choosing low-cost, energy-dense “comfort
foods” rich in fat, sugar and salt. Such foods have
been found to have physiological effects that
reduce stress in the short term. As mentioned
previously, the stress of living with food
insecurity can also have a negative effect on
breastfeeding and young child feeding practices,
which in turn increases the children’s risk of
obesity in adulthood.*?

Metabolic changes caused by disordered eating
patterns and food deprivation are another
component of the obesogenic pathway from food
insecurity to malnutrition. Physiological
adaptations in response to “feast-and-famine”
cycles have been associated with an increase in
body fat, decrease in lean muscle mass, and more
rapid weight gain when food becomes

plentiful.#4 In addition, maternal and infant/child
food deprivation can result in foetal and early
childhood “metabolic imprinting”, which
increases the risk of obesity and diet-related
non-communicable chronic diseases later in life.
Maternal undernutrition — as well as overweight
— caused by lack of stable access to adequate diets
can programme metabolic, physiological and
neuroendocrine functions in offspring, fuelling
an intergenerational cycle of malnutrition.*’

As mentioned, food insecurity is associated with
low birthweight in infants.4¢ Low birthweight is a
risk factor for child stunting, which in turn is
associated with overweight and obesity later in
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life. According to a 2016 WHO report of the
Commission on Ending Childhood Obesity:
“Children who have suffered from undernutrition
and were born with low birthweight or are short-
for-age (stunted) are at far greater risk of
developing overweight and obesity when faced
with energy-dense diets and a sedentary lifestyle
later in life.”#” Tt is also worth noting that
children who are stunted have a higher risk of
being simultaneously overweight.

Evidence on the association between poor access
to food and obesity or overweight is growing, in
resource-rich and resource-poor settings alike. In
the context of the nutrition transition, overweight
and obesity are not just problems for high-income
countries, but increasingly an issue for low- and
middle-income countries as well.

Evidence of the impact of food insecurity on
malnutrition via the obesogenic pathway is
especially notable in countries that have
undergone the nutrition transition. Adult
women who live in food-insecure households
are at a higher risk of obesity, particularly in
upper-middle- and high-income countries.*®
However, this link is weaker or absent for men,
and there are no conclusive results for
children, although food insecurity does appear
to be associated with overweight in girls older
than five.

According to the 2016 WHO report mentioned
above, in high-income countries, childhood
obesity is more prevalent among the lower
socio-economic groups. The opposite is currently
true in most low- and middle-income countries,
although this pattern is rapidly changing. Indeed,
certain subpopulation groups in these countries,
such as indigenous populations, are at an even
higher risk of becoming obese. In addition,
according to the WHO report, “Childhood
obesity is a strong predictor of adult obesity,
which has well known health and economic
consequences, both for the individual and society
as a whole.”*

In summary, there is little doubt that food
insecurity is among the determinants of various
forms of malnutrition via the pathways depicted
in Figure 14. Food insecurity particularly increases
the risk of low birthweight, stunting among
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children under five and anaemia in women of
reproductive age. It also interferes with exclusive
breastfeeding of children in the first six months
of life. Moreover, food insecurity is linked with
overweight in girls older than five and is a risk
factor for obesity among women, particularly in
upper-middle- and high-income countries.

These findings, needless to say, are heavily
dependent on context and research methods.
Contextual factors such as country income level,
or urban versus rural area, may explain some
differences in the observed relationships between
food insecurity and nutritional outcomes.
Moreover, the majority of the studies are
cross-sectional, meaning they did not involve
observation of the same group over time.
Longitudinal research, therefore, is necessary to
understand the potential effects of food
insecurity on nutritional outcomes throughout
the life cycle, from before and during pregnancy
to infancy and into adulthood.

It is equally important to analyse food insecurity
at the individual level to highlight possible
differences within households. The distribution
of food and resources within households is
influenced by a number of cultural and social
factors. Especially under conditions of scarcity,
women and children are sometimes discriminated
against in the distribution of food; mothers may
subsequently adjust their food intake to buffer
the effect of food insecurity on their children.
Gender inequalities in society and women’s roles
influence decision-making power and access to
food within the household, with important
consequences for women’s own food security and
nutrition as well as that of their children.

It is important to highlight that the experience of
food insecurity also has other harmful
consequences for the well-being of children and
adults beyond malnutrition. Food insecurity has
negative impacts on the academic performance of
children and is associated with behavioural
problems. Food-insecure children are more likely
to face adverse health outcomes and
developmental risks.®® For children as well as
adults, lack of reliable access to food can lead to
anxiety, stress, depression, interpersonal
tensions, and the alienation that comes with
social stigma. These psychological and social
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effects have important consequences for overall
health and well-being, regardless of nutritional
status, and have negative economic impacts on
individuals, households, communities and
nations. They can contribute to a vicious cycle of
food insecurity, wherein social isolation,
depression and stress, as well as poor health and
poor cognitive development, all impede people
from reaching their full potential, with possible
negative consequences for earning capacity and
access to food.

So what can be done?

As more data become available on food security
(food access), dietary intake and nutritional
outcomes, integrated analysis of these data will
yield better information to shape policies that
address the multiple forms of malnutrition.

Existing evidence supports the need for
implementing and scaling up interventions
aimed at guaranteeing access to nutritious foods
and breaking the intergenerational cycle of
malnutrition. The 1 000 days between
conception and a child’s second birthday is a
window of unsurpassed opportunity to both
prevent child stunting and overweight and
promote child nutrition, growth and
development with lasting effects over the child’s
life. The origins of growth faltering begin as
early as before and during pregnancy, with
short- as well as long-term consequences. Child
undernutrition can cause impaired cognitive
development in children, with dramatic
consequences in terms of self-realization and
productivity. This can result in an
intergenerational cycle of malnutrition,
perpetuated by undernourished girls becoming
undernourished mothers at risk of giving birth
to infants with low birthweights. Exclusive
breastfeeding in the first six months and
adequate complementary foods and feeding
practices up to two years of age are key to
ensuring normal child growth and development
during this crucial window of opportunity.

Given this evidence, policies must pay special
attention to the food security and nutrition of
infants and children under five, school-age
children, adolescent girls and women. These
groups have been identified as the most
vulnerable to the harmful consequences of poor
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food access. The ICN2 Framework for Action
outlines relevant sets of recommended actions
for improving food security and nutrition,
which countries are committed to implementing
under the umbrella of the UN Decade of Action
on Nutrition.

“Double-duty actions” have been proposed by
WHO that can simultaneously reduce
undernutrition and overweight and obesity.%!
They highlight the need to be careful so that
strategies to address undernutrition in early life
do not exacerbate overweight and obesity later
in life. Existing programmes should be
redesigned and leveraged, and new
interventions should be developed, to reduce the
risk of multiple forms of malnutrition. Trade,
investments and agriculture policies must be
nutrition-sensitive and improve access to
healthy diets, rather than promoting commodity
crops that provide a cheap source of starch, fat
and sugar in the food supply.*?

The discussion illustrates why it is so important
— especially in the context of the UN Decade of
Action on Nutrition and the 2030 Agenda - to
improve the way hunger and food insecurity are
conceptualized and measured. Food insecurity
can exist in all countries, and it can contribute to
multiple forms of malnutrition — undernutrition
and micronutrient deficiencies as well as
overweight and obesity. Experience-based
metrics of food insecurity like the FIES, and
awareness of the different pathways from food
insecurity to malnutrition, can contribute to the
design of more effective interventions and policy
coherence across sectors. The consequences for
people’s health, well-being and productivity are
far-reaching.

In conclusion, evidence continues to point to a
rise in world hunger and food insecurity in
recent years. Progress is being made on child
stunting — though too slow to meet global
targets and with significant interregional and
intraregional disparities. Simultaneously, rates
of anaemia in women of reproductive age and
obesity in adults are increasing. It will not be
possible to end all forms of malnutrition
without ensuring access to safe, nutritious and
sufficient food all year round. This will require
expanding the reach of social protection
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policies to address inequalities and ensuring
that they are nutrition- and gender-sensitive in
terms of: targeting; design; and in the
identification of complementary health care
and agriculture interventions to enhance
nutrition outcomes. At the same time, a
sustainable shift must be made towards
nutrition-sensitive agriculture and food
systems that can provide safe and high quality
food for all promoting healthy diets in line
with the recommended action of the ICN2
Framework for Action and the Work
Programme of the UN Decade of Action on
Nutrition.%® Market regulations that discourage
consumption of unhealthy foods are also called
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for, in conjunction with policies that promote
the availability and consumption of healthy
foods.>* All of these actions require
strengthened public governance and
addressing conflicts of interest and imbalances
in power among stakeholders. Access to food
must be framed as a human right, prioritizing
the access of the most vulnerable to safe,
nutritious and sufficient food.

Part 2 takes an in-depth look at a factor that
already appears to be having an impact on
food security and nutrition, raising
additional policy considerations: climate
variability and extremes. m
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A rural woman benefitting
from an FAO project to restore
livelihoods and enhance
resilience of disaster-affected
communities in Myanmar.
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As shown in Part 1 of this report, the number of
people who suffer from hunger has been growing
over the past three years, returning to levels that
prevailed almost a decade ago. Equally of concern
is that 22.2 percent of children under five are
affected by stunting in 2017.

Last year this report observed that three factors
are behind the recent trends affecting food
security and nutrition in multiple ways and
challenging people’s access to food: conflict,
climate and economic slowdowns. After an
in-depth study of the role of conflict in the 2017
report, this part of the 2018 report focuses on the
role of climate — more specifically, climate
variability and extremes.

Here in Part 2, the report aims to understand
how climate variability and extremes are
adversely affecting food security and nutrition.
The channels through which this is occurring are
identified on the basis of existing evidence
complemented with original analysis. The
ultimate purpose is to provide guidance on how
the key challenges brought about by climate
variability and extremes can be overcome in order
to achieve the goals of ending hunger and
malnutrition in all forms by 2030 (SDG Targets
2.1 and 2.2) as well as other SDGs, including
taking action to combat climate change and its
impacts (SDG13).
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= WHY FOCUS ON THE
IMPACT OF CLIMATE
VARIABILITY AND
EXTREMES ON FOOD
SECURITY AND
NUTRITION?

KEY MESSAGES

= Climate variability and exposure to more complex,
frequent and intense climate extremes are threatening
to erode and even reverse the gains made in ending
hunger and malnutrition.

= Climate variability and extremes are a key driver
behind the recent rise in global hunger and one of the
leading causes of severe food crises.

= Severe droughts linked to the strong El Nifio of
2015-2016 affected many countries, contributing
to the recent uptick in undernourishment at the
global level.

= Hunger is significantly worse in countries with
agricultural systems that are highly sensitive to rainfall
and temperature variability and severe drought, and
where the livelihood of a high proportion of the
population depends on agriculture.

Mounting evidence points to the fact that climate
change is already affecting agriculture and food
security, which will make the challenge of ending
hunger, achieving food security, improving
nutrition and promoting sustainable agriculture
more difficult.®
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FIGURE 15

INCREASING NUMBER OF EXTREME CLIMATE-RELATED DISASTERS, 1990-2016
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TOTAL NUMBER OF EVENTS
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ftemperature
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NOTE: Total number of natural disasters that occurred in low- and middle-income countries by region and during the period 1990—2016. Disasters are defined as medium- and large-scale
disasters that exceed the thresholds set for registration on the EM-DAT international disaster database. See Annex 2 for the full definition of EM-DAT disasters.
SOURCE: FAO elaboration based on data from Emergency Events Database (EM-DAT). 2009. EM-DAT [online] Brussels. www.emdat.be

Climate change takes place over a period of
decades or centuries. There are also shorter-term
climate variations (e.g. in temperature and
rainfall) and extremes (leading to drought,
floods, storms, etc.) associated with periodic or
intermittent changes related to different natural
phenomena (such as El Nifio, La Nifia, volcanic
eruptions or other changes in earth systems).%®
However, these shorter-term climate variations
are not all attributable to climate change.

In any case, the attribution of climate variations
and extremes to climate change is beyond the
scope of this report.

The focus on climate variations and extremes is
prompted by three considerations. First, the
number of extreme events, including extreme
heat, droughts, floods and storms, has doubled
since the early 1990s, with an average of 213 of
these events occurring every year during the
period of 1990-2016 (Figure 15). Second, while
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climate change occurs over a period of decades
or centuries, what people experience in their
daily life is climate variability and climate
extremes,% regardless of whether or not these
are driven by climate change. Third,
unsurprisingly, all dimensions of food security
and nutrition, including food availability, access,
utilization and stability, are potentially affected
even in the short term by climate variability and
climate extremes.

Changes in climate are already undermining
production of major crops (wheat, rice and maize)
in tropical and temperate regions and, without
adaptation, this is expected to worsen as
temperatures increase and become more
extreme.%® Climate-related disasters have come to
dominate the risk landscape to the point where
they now account for more than 80 percent of all
major internationally reported disasters.5? Of all
natural hazards, floods, droughts and tropical
storms affect food production the most. Drought
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in particular causes more than 80 percent of the
total damage and losses in agriculture, especially
for the livestock and crop production subsectors.
In relation to extreme events, the fisheries
subsector is most affected by tsunamis and
storms, while most of the economic impact on
forestry is caused by floods and storms.®°

New information from country food balance
sheets points to reductions in food availability
and price increases in regions affected by the El
Nifio phenomenon in 2015-16. This event
resulted in large climatic deviations and
anomalies compared to historical norms, which
were experienced in different ways and to
varying degrees of intensity in various parts of
the world (Box 8). In some areas, severe drought
conditions have resulted from the El Nifio
phenomenon, particularly in regions where many
low- and middle-income countries are situated.

While hunger is on the rise, it is equally alarming
that the number of people facing crisis-level food
insecurity continues to increase. In 2017, almost
124 million people across 51 countries and
territories faced “crisis”® levels of acute food
insecurity or worse, requiring immediate
emergency action to safeguard their lives and
preserve their livelihoods.®? This represents an
increase compared to 2015 and 2016, when 80 and
108 million people, respectively, were reported as
facing crisis levels. As with increased levels of
hunger, major contributors to crisis-level food
insecurity are climate-related, in particular
droughts. Moreover, climate variability and
extremes are also contributing to the alarming
levels of malnutrition, as can be seen below.

The 2030 Agenda: advancing progress through
strengthened resilience and adaptive capacity in
response to natural hazards and climate-related
disasters

The 2030 Agenda for Sustainable Development
makes an explicit link between sustainable
development and climate action. Through SDG13,
the 2030 Agenda calls for strengthened resilience
and adaptive capacity in response to natural
hazards and climate-related disasters in all
countries.®® It also calls on all countries to
establish and operationalize an integrated strategy
- one that includes food security and nutrition — to
improve their ability to adapt to the adverse
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impacts of climate change, and to foster climate
resilience and lower greenhouse gas (GHG)
emissions without jeopardizing food production.

Agricultural production and food systems are
major sources of GHG emissions and are
particularly sensitive to climate. These systems
need to be a priority for climate change
adaptation and mitigation action. The challenge
is to increase agricultural production in ways
that are both more sustainable (for example,
through enabling sustainable healthy diets) and
more climate-resilient, while at the same time
reducing emissions.

Addressing climate variability and extremes
and their impact on food security and nutrition
requires cross-sectoral action with stakeholder
engagement at all levels. A challenge is that
existing global policy strategies are
compartmentalized into several dialogues:
climate change, governed by the United
Nations Framework Convention on Climate
Change (UNFCCC) and the 2015 Paris
Agreement; disaster risk reduction, under the
Sendai Framework for Disaster Risk Reduction;
and the humanitarian—development nexus and
resilience building, broadly addressed in the
2016 World Humanitarian Summit and
subsequent discussions.

At the same time, nutrition, health and the links
between them — which are all impacted by
climate variability and extremes — are addressed
in the outcome documents of the second
International Conference on Nutrition (ICN2),
where countries recognized the need to act. The
Work Programme of the UN Decade of Action on
Nutrition provides a framework for helping
countries to implement relevant commitments
and recommendations.

Similarly, these global policy dialogues are
elaborated in a number of national action plans
related to climate change, disaster risk reduction
and resilience and nutrition. These include
National Adaptation Plans (NAPs), Health
National Adaptation Plans (HNAPs) and
Nationally Determined Contributions (NDCs),
which guide national climate change adaptation
and mitigation action. The HNAPs usually
include food and nutrition security. »



BOX 8
THE RELATIONSHIP BETWEEN CLIMATE VARIABILITY AND ENSO

The El Nifio-Southern Oscillation (ENSO), the North
Atlantic Oscillation (NAO) and the Indian Ocean
Dipole (IOD) are among the large-scale drivers that
combine to influence regional atmospheric circulation
patterns, regional-scale drivers such as sea surface
temperatures (SST), local drivers such as soil moisture
conditions, and local stochastic effects such as the
random location and track of a thunderstorm/cyclone
over a region.

ENSO is one of Earth’s most important climatic
phenomena. The ENSO cycle describes the

fluctuations in temperature between the ocean and
atmosphere in the east-central Equatorial Pacific
Ocean. La Nifa is known as the cold phase and El
Nifio as the warm phase of ENSO. These temperature
variations can have large-scale impacts not only on
ocean processes, but also on global weather and
climate. As shown in the figures below, El Nifio
commonly results in impacts on different regions of the
globe and during different seasons.

The 2015-2016 El Nifio was extreme and one of
the strongest events of the past 100 years. It resulted in

EL NINO CLIMATE IMPACTS
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Atlantic
Ocean

June—August

—
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Cool and dry  mmm Cool and wet s Warm
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Dry mmm Warmanddry == Warm and wet

NOTES: The final boundary between the Republic of the Sudan and the Republic of South Sudan has not yet been determined. Final status of the Abyei area has not yet been determined.

SOURCE: Weather Impacts of ENSO (available at www.weather.gov/jetsiream/enso_impacts).
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BOX 8
(CONTINUED)

record-breaking warm conditions for many tropical and
subtropical countries: 2015 and 2016 were two of the
warmest years on record for global average surface air
temperature. Large parts of Asia and the Pacific

experienced hot spring and summer seasons, and many
extreme climate events were observed, including
cyclones, flooding, severe droughts and extreme
temperatures.

Sources: NOAA Climate.gov; C. Holleman, F. Rembold and 0. Crespo (forthcoming). The impact of climate variability and extremes on agriculture and food security: an analysis of the
evidence and case studies. FAQ Agricultural Development Economics Technical Study 4. Rome, FAO; S. Hu and A.V. Fedorov. 2017. The extreme El Nifio of 2015—2016 and the end of
global warming hiatus. Geophysical Research Letters, 44(8): 3816—3824; B. Huang, M. L'Heureux, Z.-Z. Hu and H.-M. Zhang. 2016. Ranking the strongest ENSO events while

incorporating SST uncertainty. Geophysical Research Letters, 43(17): 9165-9172.

All these policy dialogues and action plans aim
to achieve the overarching goal of sustainable
development that is embodied in the 2030
Agenda. The challenge is to use policy and cross-
sectoral strategies to strengthen resilience and
adaptive capacities to climate variability and
extremes (SDG13). Meeting this challenge
through integrated solutions is absolutely
necessary to end extreme poverty and hunger,
achieve food security, improve nutrition, and
make agriculture sustainable (SDGs 1 and 2).

The importance of changing cimate variability
and extremes to agriculture, food security
and nutrition

There is strong evidence of global climate change
in the form of rising air and sea surface
temperatures, receding glaciers, shifting climate
regimes, increasing frequency and intensity of
extreme events and sea level rises.%* The
accelerated warming of the planet continues to
lead to modified ecosystem processes, changing
climate variability and more intense
climate-related events across the globe, including
extreme temperatures (cold and hot spells) and
variations in rainfall (floods and droughts).
However, as noted, not all types of climate and
temperature extremes are easily attributable to
climate change. For example, droughts are
sometimes difficult to connect to warming trends
because they are influenced by a complex
interplay of temperature, precipitation and soil
moisture, with precipitation in particular
exhibiting high natural variability. Hurricanes
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and typhoons are more difficult still, largely as
they occur so rarely, and their dynamics are so
complex. What is clear is that people are
experiencing climate variability and extremes in
their daily lives.

Increasing and more variable temperatures

The Earth’s climate has experienced rapid
warming of approximately 0.85 °C during the last
century.®® Based on historical observations, there
is a clear global trend of an overall increase in
warm days and nights, with a reduction in cold
days and nights. Land and ocean surface
temperature have clearly been rising over time
and this rise has been accelerating in the last few
decades.® Trends in increased average
temperatures are often reflected in one or more
measures of extreme temperature (e.g. hot/cold
days and hot/cold nights).

In Australia, southern Africa, and northern,
central, eastern and western Asia, there have
been increases in hot days and hot nights. Even
so, a few subregions have demonstrated spatially
variable warming and cooling trends, such as
eastern Africa, western and south-eastern South
America, central North America and the eastern
United States of America, along with decreases in
hot nights in north-eastern Canada. Overall, in
the northern hemisphere, 1983-2012 was the
warmest 30-year period of the last 1 400 years.*”
Most recently, the 2015-2016 El Nifio was a
significant source of regional temperature
anomalies, including both higher (e.g. Brazil) and
lower (e.g. Kenya, the United Republic of
Tanzania) surface temperatures.%®
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FIGURE 16
RECENT PAST TEMPERATURE ANOMALIES COMPARED TO THE 19812016 AVERAGE
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NOTES: The maps show changes in mean surface air temperature (TG) in degrees Celsius (°C). Figures 16a and 16b are grid-level figures. Figures 16 and 16d are aggregated per country over
agriculture cropping areas. In these cases, climate data are given larger weight where there is cropping compared to where there is not. Areas with insufficient data coverage are denoted in
grey. The final boundary between the Republic of the Sudan and the Republic of South Sudan has not yet been determined. Final status of the Abyei area has not yet been determined.
SOURCE: C. Holleman, F. Rembold and 0. Crespo (forthcoming). The impact of climate variability and extremes on agriculture and food security: an analysis of the evidence and case studies.

FAO Agricultural Development Economics Technical Study 4. Rome, FAO.

The temperature anomalies associated with El
Nifio serve to show that climate variability and
extremes affect agriculture. The period 2015-
2016 witnessed the most recent El Nifio event,
and 2011-2016 witnessed the longest recent
time span with only one El Nifio event (the
previous was in 2010); both also align with the
noted increase in PoU in many areas of the
world. Hence it is useful to describe climate
anomalies over these two periods in order to
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unpack the possible links between climate and
increasing PoU.

It can be noted that average temperatures over
agriculture cropping areas are higher in most
countries during both periods, compared with the
long-term average of 1981-2016 (Figure 16). Where
this occurs, there has likely been an impact on
crop yields and production. There are some
exceptions however: Argentina, Kenya, Paraguay,
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FIGURE 17
NUMBER OF YEARS WITH FREQUENT HOT DAYS OVER AGRICULTURE CROPPING AREAS
(2011-2016 COMPARED TO 1981-2016)
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NOTES: The map shows the number of years where the percentage of days when daily temperature is higher than the 90th percentile (TX90p) exceeds one annual standard deviation (SD).
It uses country aggregate maximum temperature data over agriculture cropping areas. In these cases, dlimate data are given larger weight where there is cropping compared to where there
is not. Areas with insufficient data coverage are denoted in grey. The final boundary between the Republic of the Sudan and the Republic of South Sudan has not yet been determined. Final

status of the Abyei area has not yet been determined.

SOURCE: C. Holleman, F. Rembold and 0. Crespo (forthcoming). The impact of climate variability and extremes on agriculture and food security: an analysis of the evidence and case studies.

FAO Agricultural Development Economics Technical Study 4. Rome, FAO.

the United Republic of Tanzania, and parts of
West Africa during 2015-2016, along with India,
Pakistan, Indonesia and Malaysia during
2011-2016, all experienced cooler temperatures
that may be related in some cases to increases in
rainfall associated with El Nifo.

In many areas, extremes have increased in
number and intensity, particularly where average
temperatures are shifting upwards: very hot days
are becoming more frequent and the hottest days
are becoming hotter. Extreme heat is associated
with increased mortality, lower labour capacity,
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lower crop yields and other consequences that
undermine food security and nutrition.

Temperature anomalies over agriculture
cropped areas continued to be higher than the
long-term mean throughout 2011-2016, leading
to more frequent extremely hot conditions in
the last five years (Figure 17). Many countries,
including Brazil, Ethiopia, Indonesia and some
others in East Africa and Central Asia have
experienced three or more years where
maximum daily temperatures were much more
frequently extreme.
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High spatial variability in rainfall

Annual precipitation (or rainfall) is naturally far
more variable from year to year than temperature,
and a range of drivers from local to global are
responsible for this. Total rainfall changes
depend on the variations in both frequency and
intensity, which can either compensate or
reinforce each other. For example, between 2011
and 2016, increases in rainfall frequency over
Central Asia were compensated by decreases in
intensity, whereas over Southern Africa both
frequency and intensity declined.®? Also,
historical trends in rainfall are far more diverse
depending on the region, although there seem to
have been more regional increases than decreases
in heavy rainfall.

Recent years show large spatial variability in
rainfall data, displaying both strong positive and
negative anomalies when compared with the
historic average (Figure 18). Most notable are the
below-normal rainfall levels over a large area of
the globe in 2015-2016, some of which are also
evident during the 2011-2016 period - again
highlighting the influence of climate variability
(especially strong global events such as ENSO)
on the sub-decadal periods in which they occur.
These anomalies are also apparent when
aggregated over agriculture cropping areas

(Figure 18¢, d), which is equally striking, with
below-normal precipitation levels during
2015-2016 in Africa, Central and South America,
South-eastern Asia, the Philippines and Papua
New Guinea. These are regions where the
livelihoods of millions of small-scale family
farmers, pastoralists and agropastoralists depend
on rainfall — but above-normal rainfall is often
hazardous and leads to crop damage, soil erosion
and flooding. During the 2015-2016 El-Nifio,
large parts of Asia experienced higher than
normal rainfall.

Changes in seasonality

In addition to increasing temperatures and
changes in rainfall, the nature of rainfall seasons
is also changing, specifically the timing of
seasonal climate events. This is related to the
late/early start of rainy seasons, the unequal
distribution of rainfall within a season (e.g.
periods of dry and rainy days) and changes in
temperatures during the rainfall season.
Within-season changes may not register as
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extreme climate events (droughts, floods or
storms) but rather are aspects of climate
variability that affect the growth of crops and the
availability of pasture for livestock, with
potentially significant implications for food
security and nutrition.

For example, in the Afram Plains region of
Ghana, farmers are noticing delays in the
onset of the rainy season, mid-season
heatwaves and high-intensity rains that cause
flooding, which are resulting in crop loss, low
yields and reduced availability of household
food.”® Similarly in Wenchi, Ghana, farmers
consider both poor rainfall distribution and
frequent droughts as the most important
climate-related changes.”" Farmers in the
Nigerian savannah and the Kagera region in
the north of the United Republic of Tanzania
are also noticing changing rainfall patterns
and shorter growing seasons.”? Very few
studies, however, have linked farmer reports
of changing seasonal patterns to actual
climatic data.”

It is difficult to understand the causes and
impacts of changes in seasonal rainfall
distributions, lengths of seasons and start/
end of seasons, as these depend on the
specific crop and livestock system, as well as
the multitude of differing agriculture
calendars. However, the frequency and
intensity of daily rainfall (see Figure 20) provide
some evidence that many countries and
regions have experienced changes in the
distribution of rainfall over cropped areas in
the last few years.

Africa is one region where the influence of
climate on production and livelihoods is both
strongest and most complex. Much of the
vulnerability to climate shocks stems from the
dryland farming and pastoral rangeland
systems that dominate livelihood systems for
70-80 percent of the continent’s rural
population.” A heavy reliance on rainfed
agriculture (crops and rangelands) makes rural
populations more vulnerable. Furthermore, in
arid, semi-arid and dry subhumid areas, the
impacts of human activities aggravate
conditions of desertification and drought. This
is particularly relevant to Africa as farming
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FIGURE 18
RECENT PAST PRECIPITATION ANOMALIES COMPARED TO THE 1981—2016 AVERAGE
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NOTES: Comparison of average annual precipitation (PRCPTOT) anomalies. The relative changes in precipitation in Figures 18¢,d are aggregated per country over agriculture cropping areas.
In these cases, climate data are given larger weight where there is cropping compared to where there is not. Areas with insufficient data coverage are denoted in grey. The final boundary
between the Republic of the Sudan and the Republic of South Sudan has not yet been determined. Final status of the Abyei area has not yet been determined.

SOURCE: C. Holleman, F. Rembold and 0. Crespo (forthcoming). The impact of climate variability and extremes on agriculture and food security: an analysis of the evidence and case studies.

FAO Agricultural Development Economics Technical Study 4. Rome, FAQ.

practices are extended into agriculture on
marginal lands (e.g. arid and semi-arid lands,
hilly and mountainous areas and wetlands).”
The strength and complexity of the
relationships to climatic influences in this
region, coupled with one of the highest
prevalence rates of undernourishment and
undernutrition in the world, warrants a more
in-depth analysis to detect changes in the
length and onset of seasons.
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Figure 19 shows the major emerging trends in
cropland and rangeland vegetation growing
season length (GSL) in Africa between 2004
and 2017. The left panel indicates that GSL was
significantly reduced in western and southern
Africa (red colours). The colour scale of the
right panel indicates which year was most
extreme in terms of (smaller) vegetation
production. Altogether, the figure reveals some
spatial patterns. For example, in many
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FIGURE 19
DECREASED GROWING SEASON LENGTH AND YEAR OF LOWEST CUMULATIVE ANNUAL
VEGETATION BIOMASS OVER CROPLAND AND RANGELAND AREAS IN AFRICA, 20042016
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NOTES: Figure 19a shows cropland and rangeland vegetation growing season length (GSL) trends. The orange to red colours identify areas with significantly reduced length of growing
season. Figure 19h shows the year with the lowest annual vegetation biomass production based on remote sensing vegetation coverage data, represented through the annual cumulative
value of the Normalized Difference Vegetation Index (cNDVI). The colour scale indicates which year was most extreme in terms of minimum vegetation production. T-S slope is the average
change in dekad (10-day period) per year. The final boundary between the Republic of the Sudan and the Republic of South Sudan has not yet been determined. Final status of the Abyei
area has not yet been determined.

SOURCE: C. Holleman, F. Rembold and 0. Crespo (forthcoming). The impact of climate variability and extremes on agriculture and food security: an analysis of the evidence and case studies.
FAQ Agricultural Development Economics Technical Study 4. Rome, FAQ.

countries in southern Africa (Angola, Severe droughis

Botswana, Lesotho, Madagascar, Malawi, Droughts are extreme climate events

Namibia and South Africa), blue areas suggest ¢ characterized by prolonged periods of rainfall
that the El Nifio period 2015-2016 had the © deficits that can result in food insecurity and
poorest production. The same applies to parts © malnutrition, largely through cascading negative
of northern Africa, which experienced a major © effects on agriculture production, food prices,
drought in 2016. Furthermore, 2011 was the value chains, water supplies and livelihoods,
year with the poorest growing season for a ¢ affecting access to income and food.

significant part of eastern Africa, which

experienced a major drought in that period : Evidence shows that recent years (2011-2016)
following the 2010 La Nifia. The period © have been characterized by a number of severe
2004-2005 also witnessed many droughts :droughts in many regions. Some of these feature
across the continent, with minimal biomass : among the most extreme droughts historically
production in many regions. : (e.g. state of California in the United States of »
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FIGURE 20
PRECIPITATION ANOMALIES ASSOCIATED WITH DROUGHT IN AGRICULTURE CROPPING
AREAS (2011-2016 COMPARED TO 1981-2016)

A) ANOMALIES IN TOTAL ANNUAL PRECIPITATION B) ANOMALIES IN PRECIPITATION INTENSITY
D I |
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NOTES: The maps show the number of years a country experienced negative precipitation anomalies in the period 2011-2016 in terms of: total accumulated rainfall in year as measured by
total annual precipitation (PRCPTOT) (Figure 20a); rainfall intensity as measured by the ratio of annual total rainfall to the number of days during the year when rainfall occurred (SDII)
(Figure 20b); and precipitation frequency as measured by the number of days when rainfall was above 1 mm (RR1) (Figure 20c). More than three years of occurrence out of seven for the
period 20112016 is considered outside normal variation (below - 1 standard deviation [SD]). Country climate data are aggregated over cropping areas smoothed for small geographical
scale events, especially in large countries. Areas with insufficient data coverage are denoted in grey. The final boundary between the Republic of the Sudan and the Republic of South Sudan
has not yet been determined. Final status of the Abyei area has not yet been determined.

SOURCE: C. Holleman, F. Rembold and 0. Crespo (forthcoming). The impact of climate variability and extremes on agriculture and food security: an analysis of the evidence and case studies.
FAO Agricultural Development Economics Technical Study 4. Rome, FAO.
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» America; Australia), while others were unusually
prolonged and spread over larger areas (e.g.
Somalia, Southern Africa, India and the Dry
Corridor of Central America).”®

Counting the number of years when large
precipitation deficits were observed during the
last five years (Figure 200) shows that a number
of countries experienced large negative
rainfall anomalies with higher frequency
during the period 2011-2016, compared with
the longer period of 1981-2016. Several
countries — notably in Africa, Central America
and South-eastern Asia — experienced
drought, not only through abnormally low
total accumulated rainfall (Figure 20a), but also
through lower rainfall intensities and fewer
days of rainfall (Figure 20b, c).

Significantly lower frequency and smaller
amounts of precipitation for larger areas lead
to drought, which is particularly worrying for
agricultural production. The duration of a
drought is often a critical factor in its overall
impact on food security and nutrition.
Indicators of frequency and duration include,
among others, rainfall deficits and
normalized difference vegetation index
(NDVI) anomalies during growing seasons.””
Globally, the years 2004-2006 and 2015
registered the highest frequency of drought
conditions for crops since the mid-2000s,
coinciding with ENSO anomalies (El Nifio in
2004-2005, 2006—-2007 and 2015-2016). The
same data suggest that 2009 and 2011 were
also important drought years, for example in
large parts of eastern Africa.”®

The impact of the 2015-2016 El Nifo on
agricultural vegetation is clearly visible when
comparing the frequency of drought
conditions in 2015-2017 with those of
2004-2017 (Figure 21). The 2015-2017 map
shows that large areas in Africa, parts of
Central America, Brazil and the Caribbean, as
well as Australia and parts of the Near East
experienced a large increase in frequency of
drought conditions in 2015-2017 compared to
the 14-year average. Although there is
regional variability, since the end of the 1960s
the Sahel, the Horn of Africa, and southern
Africa have been particularly affected by
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drought.”? These have led to severe famine
and socio-economic losses (e.g. loss of
livestock) as well as an increase in disease
and illness.

Severe floods and storms

Floods cause more climate-related disasters
globally than any other extreme climate event,
with flood-related disasters seeing the highest
increase — 65 percent — in occurrence over the last
25 years (Figure 220). Asia is the region with the
highest occurrence of flood disasters. However,
flood-related disasters in Africa have declined
dramatically since 2006 and were surpassed by
those in Latin America and the Caribbean

in 2013.

The frequency of storms is not increasing as
much as that of floods (Figure 15), but storms are
the second most frequent driver of
climate-related disasters. Storm-related disasters
are again highest in Asia, averaging between 20
to 30 every year (Figure 22b). Some parts of Africa
also register a high number of storm-related
disasters, but these tend to be more localized.

River floods, oceanic storm surges and tropical
cyclones negatively impact low-lying areas, flood
plains and deltas. A detailed study of 33 deltas
around the world found that 85 percent had
experienced severe flooding in the past decade,
affecting an area of 260 000 km?.8°

Although flood- and storm-related disasters have
generally increased in number over time, fewer
people are now affected by them. An analysis of
annual fatalities from tropical cyclones revealed
these to be heavily concentrated in low-income
nations, though there was high exposure in many
upper-middle- and high-income nations as well
(with larger economic losses in these nations).®

A regional analysis of changes in exposure,
vulnerability and risk indicates that although
exposure to floods and cyclones has increased
since 1980, the risk of mortality has generally
fallen.82 Nonetheless, evidence suggests that food
insecurity and malnutrition risks are magnified
due to the high vulnerability of agriculture, food
systems and livelihoods to climate extremes
including floods and storms (see next section).
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FIGURE 21 .
FREQUENCY OF AGRICULTURAL DROUGHT CONDITIONS DURING THE EL NINO OF 2015-2017

COMPARED TO THE 2004—2017 AVERAGE
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NOTES: Figure 21 shows the percentage of fime (dekad is a 10-day period) with active vegetation when the Anomaly Hot Spots of Agricultural Production (ASAP) was signalling possible
agricultural production anomalies according to NDVI (drought warning) for more than 25 percent of the crop areas in 2015-2017 (a) compared fo 2004—2017 (b). The final boundary
between the Republic of the Sudan and the Republic of South Sudan has not yet been determined. Final status of the Abyei area has not yet been determined.

SOURCE: ASAP early warning system; European Commission Joint Research Centre (EC-JRC); C. Holleman, F. Rembold and 0. Crespo (forthcoming). The impact of climate variability and
extremes on agriculture and food security: an analysis of the evidence and case studies. FAO Agricultural Development Economics Technical Study 4. Rome, FAO.
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FIGURE 22
FREQUENCY OF FLOOD- AND STORM-RELATED DISASTERS BY REGION, 1990-2016
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NOTES: Total number of flood- (Figure 22a) and storm-related (Figure 22b) disasters that occurred in low- and middle-income countries by region and during the period 1990-2016.
Disasters are defined as medium- and large-scale disasters that exceed the thresholds set for registration on the EM-DAT international disaster database. See Annex 2 for the full
definition of EM-DAT disasters.

SOURCE: FAO elaboration based on data from Emergency Events Database (EM-DAT). 2009. EM-DAT [online] Brussels. www.emdat.be
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event, such as a severe drought, that critically
challenges agriculture and food production. If a
drought is severe and widespread enough, it
can potentially affect national food availability
and access, as well as nutrition, thus
magnifying the prevalence of
undernourishment (PoU) nationally.® This is
particularly the case where a country’s
agricultural production is highly vulnerable to
climate variability and extremes and the
country does not have in place sufficient
support measures to counter the fallout.

Although it is difficult to establish a direct causal
relationship considering the way the PoU is
computed and smoothed over time, 34 it is
possible to examine whether change points in
the PoU time series correspond to occurrences of
severe drought.®

A change point analysis of PoU time series,
identifying years of increasing
undernourishment after years of reduction or
stabilization, indicates that out of 91 PoU change
points in 76 countries, 28 of them in 27 countries
occurred in correspondence with severe drought
stress conditions between 2006 and 2016 (see
Annex 3 for methodology). In other words, for
almost 36 percent of the countries that
experienced a rise in undernourishment since
2005, this coincided with the occurrence of
severe drought. Out of 27 countries with change
points occurring under severe drought stress
conditions, most (19 countries) are in Africa,
with the remaining 4 in Asia, 3 in Latin America
and the Caribbean, and 1 in Eastern Europe

(Figure 23).

Most striking is the significant increase in the
number of change points related to severe
drought conditions in 2014-2015, in which
nearly two-thirds of the change points
occurred. In these cases, the PoU increased
from 2015 onwards and this can be linked

to severe droughts driven by El Nifio in
2015-2016. A closer review reveals that many
countries have witnessed periods of increased
undernourishment over the past years;
however, during the period of the ENSO event
of 2015-2016, this change across so many
countries contributed to a reversal of the PoU
trend at the global level.
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Although the analysis is not causal and data
limitations prevent a statistical inference of
association, the outcome of so many
corresponding occurrences suggests that drought
could be one important contributing factor to the
recent PoU increases in some cases. This change
point analysis does support the hypothesis that —
particularly for the period of 2014-2016 — extreme
drought linked to the strong El Nifio of
2015-2016 is one of the drivers behind the
increases in PoU. This association is further
corroborated by a number of studies that show a
strong link between drought and stunting in
children. For example, drought events in
Bangladesh are associated with a higher stunting
rate around five and nine months after the
beginning of the drought event.® In rural
Zimbabwe, one- to two-year olds exposed to
drought face significantly lower growth velocity
compared to children of the same age living in
areas with average rainfall.#” In sub-Saharan
Africa, warmer and drier climates are related to
declining food availability and increased
prevalence estimates of childhood stunting.®®

Increased exposure and vulnerability to

climate extremes

The extent to which climate variability and
extremes negatively affect people’s food security
and nutrition situation depends on their degree
of exposure to climate shocks and vulnerability
to these shocks. In the analysis that follows,
climate shocks are defined as the occurrence of
extreme rainfall and/or temperatures over
agriculture areas but also complex events (e.g.
droughts, storms and floods) in each year of a
given timeframe. In the last 20 years, not only
has exposure to climate shocks risen in terms of
both frequency and intensity, but this has
occurred in countries already vulnerable to the
risk of food insecurity and malnutrition.
Specifically, there has been an increase in
climate shocks caused by drought, floods, storms
and heat spells in countries where
undernourishment, production and yields are
vulnerable to climate extremes.

Looking at country exposure to climate extremes,
evidence indicates that the number of low- and
middle-income countries exposed to climate
extremes has increased, from 83 percent of
countries in 1996-2000 to 96 percent in
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FIGURE 23
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Agricultural Development Economics Technical Study 4. Rome, FAO.

2011-2016 (Figure 24). Most striking is that the
frequency (number of years exposed in a five-
year period) and intensity (multiple types of
climate extremes in a five-year period) of
exposure to climate extremes have both increased
too. Considering the frequency, or number of
years exposed in each subperiod, countries’
exposure increased by more than 30 percent
between 1996-2000 and 2011-2016. In terms of
increasing intensity, 36 percent of countries were
exposed to three or four types of climate
extremes (extreme heat, drought, floods or
storms) in 2011-2016, compared with 18 percent
in 1996-2000. In other words, the number has
doubled in the last 20 years (see Annex 2 for
definitions and methodology).

Looking at the regional level, the analysis reveals
even greater increases in the intensity of climate
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extremes compared to the global averages. For
instance, the occurrence of three or more
different types of climate extremes has increased
by 160 percent for countries in Africa, from

10 percent in 1996-2000 to 25 percent in
2011-2016. Similarly, the percentage of Asian
countries experiencing multiple shocks more than
doubled to 51 percent in 2011-2016, up from

23 percent in 1996-2000. The intensity of climate
extremes in Latin America and the Caribbean
also more than doubled (from 26 percent in
1996-2000 to 56.5 percent in 2011-2016).

Many countries — especially in Africa and Asia —
are also now more exposed to interseasonal
climate variability, either in terms of early or
delayed onset of growing seasons, decreased
length of the growing seasons, or both. Fifty-one
low- and middle-income countries experienced
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FIGURE 24
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SOURCE: C. Holleman, F. Rembold and 0. Crespo (forthcoming). The impact of climate variability and extremes on agriculture and food security: an analysis of the evidence and case

studies. FAO Agricultural Development Economics Technical Study 4. Rome, FAO.

early or delayed onset of seasons, 29 experienced
seasons of shorter length, and 28 experienced
both. This is an added risk factor affecting food
security and nutrition. Furthermore we observe
that all countries exposed to interseasonal
variability are also exposed to climate extremes.

Undernourishment has been on the rise over the
past three years and, as explained here, exposure
of countries to climate variability and extremes is
also a rising trend. Nonetheless, the latter seems
to have started much earlier than the former in
low- and middle-income countries. This begs the
question: Are these trends associated? It would
appear so.
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Simple correlations show higher levels of food
insecurity in countries with high levels of
exposure to climate shocks.®? Those countries
experiencing climate extremes for more than three
years in the period of 2011-2016 are defined as
having high exposure, irrespective of whether they
are countries of low or middle income. This
indicates a high frequency of exposure to climate
shocks, repeated within a short period of time.

In 2017, the average of the PoU in countries with
high exposure to climate shocks was

3.2 percentage points above that of countries with
low or no exposure (Figure 25). Even more striking is
that countries with high exposure have more than
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FIGURE 25

HIGHER PREVALENCE AND NUMBER OF UNDERNOURISHED PEOPLE IN COUNTRIES
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double the number of undernourished people
(351 million more) as those without high exposure.

Of the 51 countries identified as experiencing high
exposure to climate extremes in 2011-2016,

23.5 percent are low-income countries and

76.5 percent are middle-income. In terms of
geographical location, most (76 percent) are in
Africa and Asia (39 and 37 percent, respectively),
15.5 percent in Latin America and the Caribbean,
and the rest in Oceania and Europe (see Annex 2).

Because low- and middle-income countries are
increasingly exposed to climate extremes, the
vulnerability to these events is an important risk
factor for food security and nutrition that merits
more study. Vulnerability here refers to the
conditions that raise the probability that climate
extremes will negatively affect food security.
Vulnerability of national agriculture production
and yields to climate extremes, along with
increased vulnerability of related food supply
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chains and natural resource-based livelihoods,
need to be at the centre of the analysis.

There are marked (i.e. statistically significant)
differences in the PoU of the 128 countries
identified in the present analysis when
considering high levels of vulnerability to climate
extremes that pose risks to food security. Risks
exist where cereal production and/or yields are
sensitive to climate variability and extremes, and
where livelihoods are sensitive to climate. Risks
also exist where severe drought conditions
correspond to rises in the PoU (see Box 9 for
definitions and indicators analysed).

For example, analysis conducted for this report
shows that, in 2017, the average of the PoU was
15.4 percent for all countries exposed to climate
extremes. At the same time, the PoU was

20 percent for countries that additionally show
high vulnerability of agriculture production/
yields to climate variability, or 22.4 percent for
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FIGURE 26
UNDERNOURISHMENT IS HIGHER WHEN EXPOSURE TO CLIMATE EXTREMES IS COMPOUNDED BY
HIGH LEVELS OF VULNERABILITY IN AGRICULTURE

LOW-INCOME COUNTRIES
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NOTES: The estimates in the graph refer to the unweighted population average of the PoU in a sample of 128 low- and middle-income countries with exposure to climate exiremes, for
countries with different high vulnerabilities as identified in Box 9. Exposure fo climate extremes is not differentiated in this figure, i.e. it includes all levels of exposure fo climate extremes,
both high and low exposure. See Annex 2 for more detailed definitions and methodology of the different types of vulnerability o climate variability and extremes.

SOURCE: C. Holleman, F. Rembold and 0. Crespo (forthcoming). The impact of climate variability and extremes on agriculture and food security: an analysis of the evidence and case studies. FAQ
Agricultural Development Economics Technical Study 4. Rome, FAO, for exposure (both low and high) to climate extremes; FAO for data on prevalence of undernourishment.

countries with high PoU vulnerability to severe : What is striking is that the uptick in PoU occurs
drought. When there is both high vulnerability :  earlier in time for low-income countries, and with
of agriculture production/yields and high PoU : sharper increases, especially in those with high
sensitivity to severe drought, the PoU is ¢ vulnerability of agriculture production/yields and
9.8 points higher (25.2 percent). A high ¢ high sensitivity of PoU to severe drought
dependence on agriculture, as measured by the © (Figure 26).%°

number of people employed in the sector,

leaves the PoU 9.6 percentage points higher . The finding is different for middle-income

(25 percent); for low-income countries, the © countries where the rise in PoU is less

increase is equal to 13.6 percentage points :  pronounced and occurs later (from 2015-2016).
(29 percent). : Here the increase in PoU is also more marked for
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BOX 9
FOOD SECURITY VULNERABILITY FACTORS

ANALYSED

Vulnerability refers to the conditions that
increase the probability that climate extremes
will negatively affect food security. Although
there are many other vulnerability factors, the
below are selected due to their relative
importance for food availability and access as
identified later in the report.

» Vulnerability related to climate-sensitive
production and/or yields: countries with at
least part of their national cereal production
or yield variance explained by climate
factors — i.e. there is a high and statistically
significant association between production
and climate or biophysical indicators such
as temperature, rainfall and vegetation
growth (see Figure 29a for production and see
report cited below in source for yield).

» Vulnerability related to severe drought
food security sensitivity: countries with
severe drought warnings corresponding
with the occurrence of PoU change points
(see Figure 23).

» Vulnerability related to high dependence on
agriculture: countries with a high
dependence on agriculture (measured by the
percentage of people employed in the sector
according to World Bank, 2017), where it is
expected that many derive their livelihood
and income from the sector.

SOURCE: C. Holleman, F. Rembold and 0. Crespo (forthcoming). The impact of
climate variability and extremes on agriculture and food security: an analysis of
the evidence and case studies. FAO Agricultural Development Economics Technical
Study 4. Rome, FAQ. See Annex 2 for full definitions and methodology.

countries with high agriculture production/yield
vulnerability and high vulnerability to severe
drought. This tends to indicate that middle-
income countries were able to absorb the
impacts of increased exposure to climate
extremes, but may not have been able to cope as
well in the 2015-2016 period, possibly due to the
severity of exposure to El Nifio. Other factors
may have also come into play during this period,
for example the economic slowdowns that many
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Latin American countries experienced, which
reduced the fiscal space to implement social
programmes and thus diminished these
countries” capacity to cope with the aftermath of
extreme climate events.

The increase in PoU is even more pronounced
and begins in 2011 for those countries with both
high exposure to climate extremes (more than
66 percent of the time) and high levels of
vulnerability (Figure 27).

Countries highly dependent on agriculture show
the highest levels of PoU, whereas countries
experiencing both climate-sensitive vulnerability
of production/yields and vulnerability to severe
drought show the sharpest increase in
undernourishment starting from 2011, followed
by countries with either production/yield
vulnerability or vulnerability to severe drought.

What is striking about Figure 27 is that, as noted
above, most countries (close to three-quarters)
with high exposure to climate extremes are
actually middle-income countries, yet we see an
uptick in PoU from 2011 (Figure 26) which is mostly
driven by low-income countries.

Climate extremes as a major driver of global

food crises

In 2017, almost 124 million people across 51
countries and territories faced “crisis” levels of
acute food insecurity or worse (IPC Phase 3 and
above or equivalent)® requiring urgent
humanitarian assistance to safeguard their lives
and preserve their livelihoods. In 34 of these
countries more than 76 percent of the total
populations facing crisis levels of acute food
insecurity or worse — nearly 95 million people —
were also affected by climate shocks and
extremes (Table 7).

Where conflict and climate shocks occur
together, the impact on acute food insecurity is
more severe. In 2017, 14 out of the 34 food-crisis
countries experienced the double impact of both
conflict and climate shocks, which led to
significant increases in the severity of acute food
insecurity. A total of 65.8 million people (IPC
Phase 3 and above) required immediate
humanitarian assistance in 2017, of which

15.5 million people suffered very extreme levels
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FIGURE 27
UNDERNQURISHMENT IS HIGHER FOR COUNTRIES WITH BOTH HIGH EXPOSURE TO CLIMATE

EXTREMES AND HIGH VULNERABILITY
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SOURCE: C. Holleman, F. Rembold and 0. Crespo (forthcoming). The impact of climate variability and extremes on agriculture and food security: an analysis of the evidence and case
studies. FAQ Agricultural Development Economics Technical Study 4. Rome, FAO, for exposure (both low and high) to climate extremes; FAO for data on prevalence of undernourishment.

of acute food insecurity requiring
urgent life-saving assistance (IPC 4 and above).

Most climate-related food crisis countries
are not affected by conflict, yet climate
shocks and stressors are a major factor
driving emergency levels of acute food
insecurity (20 out of 34 countries). For these
climate-affected food crisis countries,

29 million people required humanitarian
assistance (IPC Phase 3 and above),
including 3.9 million people in need of
urgent life-saving emergency assistance
(IPC 4 and above).
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Drought is a driving climate factor in 21 out of the
34 countries. However, drought occurs without
other climate shocks in only seven of these
countries. In most cases, countries are also exposed
to drought combined with floods, cyclones, and
other less extreme but equally detrimental climate
events, including dry spells and erratic rainfall, and
late onset of rainy seasons (Table 7).

Africa is the region where climate shocks and
stressors had the biggest impact on acute food
insecurity and malnutrition, affecting 59 million
people in 24 countries and requiring urgent
humanitarian action. »
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TABLE 7
CLIMATE SHOCKS WERE ONE OF THE LEADING CAUSES OF FOOD CRISIS SITUATIONS IN 2017

Number of people (millions)

IPC/CH Phase 3 IPC/CH Phase 4
(Crisis) (Emergency)

Countries affected by climate shocks

Regions Climate shocks

(also affected by conflict %)

& Burundi, Djibouti, Eswatini,

Droughts @ Kenya, Lesotho, Namibia, € 8.4 2.3
Somalia
Dry spells/low @ Angola, € Chad, 6.9 17
rainfall & South Sudan, Uganda ’ ’
3222%?% (late e
onset of the @' €3 Sudan, Zambia 3.7 0.1
rainy season)
C , Gambia,
I’f'e onsilet/and > .‘. fA}augir;‘:irzc(tar|yu:;slsZtion rainy 57 0.1
i/ e + ), Niger, United Republi ' '
erratic rainfalls seasonj, Niger, United kepublic
of Tanzania
Africa ALY
::.lc::dcznset and @'_'_ @ € Guinea-Bissau 0.3 0
@ + @ Malawi 5.1 N/A
@ ’"h;. Q Ethiopia 8.5 N/A
+ -
Droughts
and other @ + O Zimbabwe 3.5 0.6
climate shocks
@ . @ & Democratic Republic of the 6.2 15
Congo ' ’
@ + 0 + @ Madagascar, Mozambique 3.4 1.3
O-R-M ZrgewenOterd 7
Floods and
Asia other climate @ + Q Bangladesh 2.9 0.5
shocks
@ or @ & Sri Lanka, € Yemen 11.1 6.8
k::::ricu Drought and @ + O Guatemala, Haiti 2.1 0.7
and the other climate
Caribbean shocks @ + @ Honduras 0.4 0
76.0 18.9

94.9

3 Countries affected by conflicts
@ Countries affected by droughts

@ Countries affected by dry spells

% Countries affected by flash flood

(1Y

@‘ Countries affected by seasonal variability

O Countries affected by storms

@ Countries affected by floods

NOTES: This table is elaborated on the basis of the Global Food Crisis Report (GFCR 2018). The table reports the number of people who are food insecure classified according to the
Integrated Food Security Phase Classification (IPC) or the Cadre Harmonisé (CH) and reports on the occurrence of specific climate shocks (droughts, floods and cyclones) which are drivers
contributing to food insecurity. This information is complemented with information on other types of climate shocks linked with food insecurity (dry spells, flash floods and seasonal
variability). Information for these were identified from the GFCR 2018 and the FAO Global Information and Early Warning System for Food Security and Agriculture (GIEWS) Country
briefs. Population in IPC Phase 4 for South Sudan also includes population in IPC Phase 5. Some countries are not included in the report due to lack of recently validated data or because
variations in the geographical coverage of IPC or CH analysis represent a technical limitation in showing trends for certain countries.

SOURCE: FAO elaboration based on FSIN. 2018. Global Report on Food Crisis 2017.
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Areas where climate shocks and conflict interact
to drive food crises have very high to high
prevalence rates of acute malnutrition in children
under five years of age — these include Darfur in
the Sudan (28 percent), South Sudan (23 percent),
the Lake region of Chad (18 percent), Yemen
(1015 percent), the Diffa region of the Niger

(11 percent), the Democratic Republic of the Congo
(8-10 percent), and Afghanistan (9.5 percent).

There is also a high burden of acute malnutrition in
areas or countries affected by drought/floods,
including northern Kenya, the Sindh province in
Pakistan, Ethiopia and Madagascar.?? Climate
shocks exacerbate the factors that underlie acute
malnutrition, including: high levels of food
insecurity; inadequate access to diverse and
nutrient-rich foods; high prevalence of diseases,
such as diarrhoea, malaria and fever; poor access to
primary health care and safe water; inadequate
sanitation; and suboptimal breastfeeding practices.

Many studies have shown that the health and
nutritional status of children in particular is
especially vulnerable to climate-related disasters,
both in the emergency phase and — due to
malnutrition and undernutrition — also in the
aftermath.”® The impacts of floods and droughts
on peaks in acute malnutrition (through crop
damage or disease) are well documented.?

Summary

In the twenty years (1996-2016) considered in the
analysis presented here, both the frequency and
intensity of countries” exposure to climate extremes
have increased. As a result, more countries are
vulnerable to the risk of food insecurity and
malnutrition. Where agriculture production, food
systems and livelihoods are vulnerable to climate
variability and extremes, countries face the greatest
risk of food insecurity and malnutrition.

Although climate variability and extremes are not
the only factor driving the observed increases in
global hunger, the analysis indicates that they are
important for some countries. They also
exacerbate other driving factors of food insecurity
and malnutrition, such as conflict, economic
slowdowns and poverty.? It is thus critical to
investigate in more detail how climate variability
and extremes can undermine the different
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dimensions of food security (food availability,
access, utilization and stability) and nutrition. m

= HOW DO CHANGING
CLIMATE VARIABILITY
AND EXTREMES AFFECT
THE IMMEDIATE AND
UNDERLYING CAUSES OF
FOOD INSECURITY AND
MALNUTRITION?

KEY MESSAGES

= Climate variability and extremes are undermining
in multiple ways food availability, access, utilization
and stability, as well as feeding, caregiving and health
practices.

= Direct and indirect climate-driven impacts have a
cumulative effect, leading to a downward spiral of
increased food insecurity and malnutrition.

= Climate variability and extremes are harming
agricultural productivity, food production and
cropping patterns, thus contributing to food
availability shortfalls.

= Food price spikes and volatility, often combined
with losses in agricultural income, follow climate
extremes, reducing food access and negatively
affecting the quantity, quality and dietary diversity of
food consumed.

- Changes in climate impact heavily on nutrition
through: impaired nutrient quality and dietary
diversity of foods produced and consumed; effects on
water and sanitation, with their implications for
patterns of health risks and disease; and changes in
maternal and child care and breastfeeding.

To adequately respond to the challenges that
changing climate variability and extremes create
for food security and nutrition, it is critical to
factor in the multiple direct and indirect impacts
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FIGURE 28

LINKS BETWEEN FOOD SECURITY AND NUTRITION, AND THE UNDERLYING CAUSES OF FOOD
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SOURCE: Integrated Food Security Phase Classification (IPC) (forthcoming). IPC Technical Manual 3.0.

that occur in different combinations and of
varying durations. Climate impacts flow through
different channels, exacerbating the basic causes
of food insecurity and malnutrition.

For example, a direct impact occurs when drought
undermines crop yields, which then results in
reduced food production. On the other hand,

crop failures can indirectly reduce food access if
food prices rise significantly. Similarly, floods
that reduce access to safe water and adequate
sanitation can indirectly affect the utilization of
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food and nutrition, as a result of reduced quality
and safety of food and disease outbreaks. The
cumulative effect of these direct and indirect
impacts leads to a downward spiral of increased
food insecurity and malnutrition.

Figure 28 presents a conceptual framework that
shows links between food security and nutrition
and the basic and underlying factors that drive
food security and nutritional status. It shows
how, whether acute or ongoing, climate
variability and extremes can influence the
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immediate and underlying causes of food
insecurity and malnutrition in all their forms.
These include food availability, access, utilization
and stability (see Annex 4 Glossary), as well as
individual caregiving practices, quality health
services and a healthy living environment.
Because these basic causal factors of food
insecurity and malnutrition are all potentially
affected and interdependent, responses to
address these causes must be comprehensive and
well integrated.

During the second half of the twentieth century,
global food availability and access developed
rapidly enough to keep abreast of population
growth. As a result, many countries improved
their food security and made impressive
achievements in reducing hunger and
malnutrition by 2015.% However, as described in
the previous section, increasing climate
variability and extremes over the last decade
(together with other factors such as conflicts)
have begun to threaten and potentially reverse
these gains.””

Climate variability and extremes have the
strongest direct impact on food availability, given
the sensitivity of agriculture to climate and the
primary role of the sector as a source of food and
livelihoods for the rural poor. However, the overall
fallout is far more complex and greater than the
impacts on agricultural productivity alone.?® Food
security and nutrition are also dependent on food
access, utilization, consumption patterns and the
overal