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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 nutrit ion 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 conf lict and 
violence in several parts of the world, and 
that efforts to f ight 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 ref lected 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 f ive 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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METHODOLOGY

The State of Food Security and Nutrition in the World 2018 has been prepared by the FAO Agricultural 
Development Economics Division in collaboration with the Statistics Division of the Economic and Social 
Development Department and a team of technical experts from FAO, IFAD, UNICEF, WFP and WHO. 

A senior advisory team consisting of designated senior managers of the five UN publishing partners 
guided the production of the report. Led by FAO, this team decided on the outline of the report and 
defined its thematic focus. It further gave oversight to the technical writing team composed of experts 
from each of the five co-publishing agencies. The technical writing team involved external experts in 
preparing background papers to complement the research and data analysis undertaken by the members 
of the writing team. 

The writing team produced a number of interim outputs, including an annotated outline, f irst draft and 
final draft of the report. These were reviewed, validated and cleared by the senior advisory team at each 
step in the preparation process. The final report underwent a rigorous technical review by senior 
management and technical experts from different divisions and departments within each of the five UN 
agencies, both at headquarters and decentralized offices. Finally, the report underwent executive review 
and clearance by the heads of agency of the five co-publishing partners.
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EXECUTIVE SUMMARY 
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 v ision 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 

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; l ikewise, 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. 
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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, ref lecting the fact that 
countries in South-eastern Asia have been 
affected by adverse climate conditions with 

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

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 f ive 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, 

* Projected values, illustrated by dotted lines and empty circles. 
SOURCE: FAO.

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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TABLE 1 
PREVALENCE OF UNDERNOURISHMENT IN THE WORLD, 2005–2017

possibly ref lecting factors such as droughts,2 
rising foods prices3 and a slowdown of real per 
capita Gross Domestic Product (GDP) growth.4 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.

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. 

� Prevalence of undernourishment (%)

2005 2010 2012 2014 2016 20171

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 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5
1 Projected values.
SOURCE: FAO.
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Prevalence of severe food insecurity 
in the population, based on the FIES
Last year, The State of Food Security and Nutrition 
in the World presented, for the first time, 
estimates of the prevalence of severe food 
insecurity based on the Food Insecurity 
Experience Scale (FIES)6 (see Box 2).

The estimates are based on data collected by FAO 
using the FIES in more than 140 countries 
worldwide7 and on data collected by national 

institutions using the FIES or other similar 
experience-based food security scales in a 
number of countries in the Americas, Africa and 
Asia.8 National-level estimates have been 
calibrated against the global FIES reference 
scale to ensure worldwide comparability.9 FIES 
results can be produced in a very timely manner, 
providing a real-time picture of the situation 
without being based on projections.

According to latest FAO estimates, in 2017,  
close to 10 percent of the world population  » 

TABLE 2 
NUMBER OF UNDERNOURISHED PEOPLE IN THE WORLD, 2005–2017

� Number of undernourished (millions)

2005 2010 2012 2014 2016 20171

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 5.2 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 EUROPE2 < 26.4 < 27.0 < 27.2 < 27.3 < 27.5 < 27.6
1 Projected values.
2 Numbers for NORTHERN AMERICA AND EUROPE refer to less than 2.5 percent of the population each year.
SOURCE: FAO. 
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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 

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 to 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).
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BOX 2
(CONTINUED)

FOOD INSECURITY BASED ON THE FIES: WHAT DOES IT MEAN?

SOURCE: Created by FAO Statistics Division for this report.

This person has:

Uncertainty regarding 
ability to obtain food.

Compromising on food 
quality and variety.

Reducing food quantity,
skipping meals.

No food for a day 
or more

FOOD SECURITY
TO MILD FOOD INSECURITY

MODERATE
FOOD INSECURITY

SEVERE
FOOD INSECURITY

This person has:
� insuf�cient money or resources
 for a healthy diet;
� uncertainty about the ability 
 to obtain food;
� probably skipped meals or 
 run out of food occasionally.

This person has:
� run out of food;
� gone an entire day without
 eating at times during 
 the year.

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

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

8.0

24.3

6.3
8.4

1.3

7.5

23.9

5.7
6.9

1.3

0

5

10

15

20

25

30

WORLD AFRICA ASIA LATIN AMERICA NORTHERN AMERICA AND EUROPE

PE
RC

EN
TA

GE
 O

F A
DU

LT
S 

(�
15

 Y
EA

RS
)

Women Men

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.
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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 

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.10 There are countries for which the PoU is 
much larger than the FIsev (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,11 while in other cases, the FIsev may be too 
low. In other countries (points in the upper-left section 
of the chart), the PoU may be underestimated or the 
FIsev estimates may be too high. 

BOX 3
A COMBINED LOOK AT THE PREVALENCE OF UNDERNOURISHMENT AND OF 
SEVERE FOOD INSECURITY

NOTES: The figure includes only countries for which the PoU is estimated to be larger than 2.5 percent and for which there is an estimate of the prevalence of severe food insecurity.  
A logarithmic scale of the data is used to highlight differences between smaller values.
SOURCE: FAO based on 2014–2016 three-year averages.

FIGURE 4
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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Since estimates of the prevalence of severe food 
insecurity (FIsev) 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 

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 
objective 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.

BOX 4
DIFFERENT FOOD SECURITY ASSESSMENTS FOR DIFFERENT OBJECTIVES
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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 to 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.12 

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.

BOX 5
EXTENDING THE WORLD HEALTH ASSEMBLY NUTRITION TARGETS TO 2030

GLOBAL NUTRITION TARGETS REVISED FOR 2030 (FROM A 2012 BASELINE)
2025 Target 2030 Target

Stunting 40% reduction in the number of children 
under five who are stunted.

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

Anaemia 50% reduction in anaemia in women of 
reproductive age.

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 Reduce and maintain childhood wasting to 
less than 5%.

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.  

| 15 |



PART 1 FOOD SECURITY AND NUTRITION AROUND THE WORLD IN 2018

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 

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  » 

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, https://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

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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NOTES: *Asia excluding Japan; **Oceania excluding Australia and New Zealand; ***The Global total factors in estimates for “more developed regions”, but estimates for “more developed 
regions” are not displayed due to low population coverage.
SOURCE: 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, https://data.worldbank.org

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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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 

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 

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.13 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 

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.14 

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.

BOX 6
LEVERAGING THE UNITED NATIONS DECADE OF ACTION ON NUTRITION 2016–2025

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

»
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birthweight and anaemia. Evidence does 
suggest,17 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 

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. 

NOTES: *Asia excluding Japan; **Oceania excluding Australia and New Zealand; ***The Global total factors in estimates for “more developed regions”, but estimates for “more developed 
regions” are not displayed due to low population coverage. Differences in total are due to rounding of figures to the nearest decimal point.
SOURCE: UNICEF, WHO and International Bank for Reconstruction and Development/The World Bank. 2018. Levels and trends in child malnutrition: key findings of the 2018 Edition of the Joint 
Child Malnutrition Estimates [online]. https://data.unicef.org/topic/nutrition, www.who.int/nutgrowthdb/estimates, https://data.worldbank.org

FIGURE 8
RATES OF CHILD WASTING REMAIN EXTREMELY HIGH IN SOME SUBREGIONS IN 2017, 
ESPECIALLY IN ASIA
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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 diff icult, 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 f ive 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)18 include 
Djibouti, Eritrea, India, the Niger, Papua New 

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 f igures do not indicate 
notable differences in the prevalence of 
wasting between girls and boys under f ive 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 

NOTES: *Asia excluding Japan; **Oceania excluding Australia and New Zealand; ***The Global total factors in estimates for “more developed regions”, but estimates for “more developed 
regions” are not displayed due to low population coverage. 
SOURCE: UNICEF, WHO and International Bank for Reconstruction and Development/The World Bank. 2018. Levels and trends in child malnutrition: key findings of the 2018 Edition of the Joint 
Child Malnutrition Estimates [online]. https://data.unicef.org/topic/nutrition, www.who.int/nutgrowthdb/estimates, https://data.worldbank.org

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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observed in many subregions (Figure 11). In three 
of f ive 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, 

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 

NOTE: Estimates are based on a subset of countries with disaggregated data between 2012 and 2018; each pair of demographic characteristics is based on a different subset of countries  
(N = number of countries). 
SOURCE: UNICEF, WHO and World Bank. 2018. Joint Child Malnutrition expanded country database, May 2018 [online].  
https://data.unicef.org/topic/nutrition/malnutrition/

FIGURE 10
INEQUALITIES IN INCOME, EDUCATION, GENDER AND PLACE OF RESIDENCE REFLECT ON CHILD 
WASTING RATES
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NOTES: Estimates are based on countries with disaggregated data between 2012 and 2018. Only regions with sufficient population coverage are displayed.
*Differences between the prevalence of wasting among the poorest and the richest quintiles are statistically significant.
SOURCE: UNICEF, WHO and World Bank. 2018. Joint Child Malnutrition expanded country database, May 2018 [online].  
https://data.unicef.org/topic/nutrition/malnutrition/

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 inf luenced 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 

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 f ive years were 
admitted to treatment programmes for severe 
wasting � a large increase since 2014, when just 
over 3 million were admitted.19 However, with an 
estimated 17 million severely wasted children at 
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SOURCE: UNICEF, WHO and World Bank. 2018. Joint Child Malnutrition expanded country database [online]. https://data.worldbank.org, https://data.unicef.org/topic/nutrition/
malnutrition/#access_data, http://apps.who.int/nutgrowthdb/database/search/Dataset/Search

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 
identif ication 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 

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.20 

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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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.21 Improved nutrition leads to 
better growth, development and educational 
achievements in school-age children.22 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 BMI-for-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.

BOX 7
THINNESS AMONG SCHOOL-AGE CHILDREN
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Source: WHO. 2018. Global Health Observatory (GHO) data. In: World Health Organization [online]. www.who.int/gho

PREVALENCE OF THINNESS AMONG SCHOOL-AGE CHILDREN – 2016
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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 f igures linking 
food security and nutrition, yet they are essential 
for il luminating 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 (specif ically 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.25 
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 

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

Such changes bring with them a shif t in the 
prof i le of nutr it ional status and diet-related 
diseases. In pre-transit ion condit ions, the 
nutr it ional problems that predominate among 
the more vulnerable population groups are 
undernutrit ion and nutr ient def iciencies. 
The�transit ion gradually brings about increased 
energ y consumption in the population, 
including among the more vulnerable. Under 
such condit ions, undernutrit ion and some 
nutrient def iciencies begin to decl ine, while the 
excessive consumption of energ y-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 
nutr it ional prof i les change over three stages of 
the nutr it ion transit ion. 

In this context, whi le large inequal it ies in the 
levels of chi ldhood stunt ing and wast ing 
persist across reg ions and countr ies, a 
simultaneous increase in overweight and 
obesity is observed, of ten in the same countr ies 
and communit ies with relat ively high levels of 
chi ld stunt ing. This�coex istence of 
undernutr it ion with overweight and obesity is 
commonly referred to as the �double burden� of 
malnutr it ion.26 Moreover, overweight and obese 
indiv iduals can also be af fected by 
micronutr ient (v itamin and mineral) 
def iciencies, of ten cal led �hidden hunger� 

TABLE 5
STAGES OF THE NUTRITION TRANSITION

Characteristic
Stages

Pre-transition Transition Post-transition

Diet (prevalent) Grains, tubers, vegetables, 
fruits

Increased consumption of 
sugar, fats and processed 
foods

Processed foods with high 
content of fat and sugar; low 
fibre content

Nutritional problems Undernutrition and nutritional 
deficiencies predominate

Undernutrition, nutritional 
deficiencies and obesity 
coexist

Overweight, obesity and 
hyperlipidaemia predominate

SOURCE: Adapted from C. Albala, S. Olivares, J. Salinas and F. Vio. 2004. Bases, prioridades y desafíos de la promoción de salud. Santiago, Universidad de Chile, Instituto de 
Nutrición y Tecnología de los Alimentos. [Bases, priorities and challenges of promoting health. Santiago, University of Chile, Institute of Nutrition and Food Technology].
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NOTE: Only countries with at least one data point on nationally representative data since 2005 were included in the figure. There is low population coverage of high-income countries as only 
14 countries had data on stunting, 3 on wasting and 15 on overweight in children under five years of age. The figure includes only names of countries with 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.
SOURCE: Created by FAO and WHO based on the most updated country data available from UNICEF, WHO and World Bank. 2018. Joint child malnutrition estimates – Levels and trends (2018 
edition) [online]. www.who.int/nutgrowthdb/estimates for wasting, stunting and overweight in children under five years of age; for anaemia, WHO. 2017. Global Health Observatory (GHO) 
[online]. http://apps.who.int/gho/data/node.imr.PREVANEMIA?lang=en, and database on anaemia in: World Health Organization [online]. www.who.int/vmnis/database/anaemia; for adult 
obesity, WHO. 2017. Global Health Observatory (GHO) [online]. http://apps.who.int/gho/data/node.main.A900A?lang=en

FIGURE 13
COUNTRIES AFFECTED BY MULTIPLE FORMS OF MALNUTRITION
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because it is intuitive. A diet characterized by 
insufficient intake of calories, protein, 
v itamins 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 l ink between 
household food insecurity and stunting 
among children ( Table 6).33 A majority of 30 
studies rev iewed examining this relationship 
found that food insecurity was strongly 
associated with negative effects on child 
l inear growth in Africa, Asia and Latin 
America, whereas a few studies in Northern 
America found no association.34 Although 
most studies clearly show a l ink, the 

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.35 However, the 
number of studies that have examined the link 
between food insecurity and low birthweight is 
still l imited. 

SOURCE: Created by FAO Statistics Division for this report. 

FIGURE 14
PATHWAYS FROM INADEQUATE FOOD ACCESS TO MULTIPLE FORMS OF MALNUTRITION
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Little evidence is currently available supporting 
the association between food insecurity and 
child wasting. Three out of f ifteen studies on 
this link reported a positive association, mostly 
in low- and lower-middle-income countries 
( Table�6).36 As discussed in the preceding section, 
wasting is an indicator of acute malnutrition, 
which is strongly inf luenced by factors other 
than food insecurity (such as infections and 
diseases often caused by a lack of access to safe 
water, sanitation and quality health services). 
Child wasting may also be the result of 
short-term shocks and humanitarian crises. 

Association between food 
insecurity and
(nutrition indicator)

Number of 
studies

Number of studies  
and association found

Differences in results by income level of country

Association  
found

No association 
found

Child wasting 15 3 positive
1 mixed*

11 No apparent difference.

Child stunting

<5 years of age 21 16 positive
1 mixed*

4 Relatively more lower-middle and  
upper-middle-income countries report 
significant association compared to lower 
income countries.

�5 years of age/ 
school-age

9 4 positive
2 mixed*

3 Studies showing no association are mostly 
from upper-middle- and high-income 
countries.

Child overweight

<5 years of age 13 2 positive
2 mixed* 

9

Association limited or absent in  
low- and lower-middle-income countries.�5 years of age/ 

school-age
21 3 positive

7 mixed*
1 negative 

10

Low birthweight 3 3 positive 0 No apparent difference.

Adult obesity

Studies of women only 15 7 positive 8
Positive association predominant in  
high-income countries.Studies that included 

both men and women
8 5 positive (in 

women only)
3

Anaemia in women of 
reproductive age

8 6 positive
1 mixed*

1 No apparent difference.

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. 

TABLE 6
SUMMARY OF FINDINGS OF STUDIES INCLUDED IN A LITERATURE REVIEW OF THE LINKS BETWEEN EXPERIENCED 
FOOD INSECURITY AND SELECTED FORMS OF MALNUTRITION

Food insecurity is a risk factor for anaemia in 
women of reproductive age. Six out of eight 
studies reviewed from diverse countries and 
regions found a significant association between 
the two ( Table 6).37

The stress of liv ing with food insecurity can also 
have a negative effect on the nutrition of infants 
by compromising breastfeeding. Exclusive 
breastfeeding in the first six months protects 
against child stunting and wasting as well as 
against obesity later in life.38 The existing 
evidence suggests that infants in food-insecure 
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households are at a higher risk of not being 
exclusively breastfed.39 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.40 

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 

for food-insecure families may result in diets 
high in energy and low in diversity, 
micronutrients and fibre.41 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.42 

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 liv ing 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.43�

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.44�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.45 

As mentioned, food insecurity is associated with 
low birthweight in infants.46 Low birthweight is a 
risk factor for child stunting, which in turn is 
associated with overweight and obesity later in 
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The temperature anomalies associated with El 
Niño serve to show that climate variability and 
extremes affect agriculture. The period 2015–
2016 witnessed the most recent El Niño event, 
and 2011–2016 witnessed the longest recent 
time span with only one El Niño 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 

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, 

NOTES: The maps show changes in mean surface air temperature (TG) in degrees Celsius (°C). Figures 16a and 16b are grid-level figures. Figures 16c 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 O. 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.

FIGURE 16
RECENT PAST TEMPERATURE ANOMALIES COMPARED TO THE 1981–2016 AVERAGE
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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 

practices are extended into agriculture on 
marginal lands (e.g. arid and semi-arid lands, 
hilly and mountainous areas and wetlands).75 
The strength and complexity of the 
relationships to climatic inf luences 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.

NOTES: Comparison of average annual precipitation (PRCPTOT) anomalies. The relative changes in precipitation in Figures 18c,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 O. 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.

FIGURE 18
RECENT PAST PRECIPITATION ANOMALIES COMPARED TO THE 1981–2016 AVERAGE
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countries in southern Africa (Angola, 
Botswana, Lesotho, Madagascar, Malawi, 
Namibia and South Africa), blue areas suggest 
that the El Niæo period 2015�2016 had the 
poorest production. The same applies to parts 
of northern Africa, which experienced a major 
drought in 2016. Furthermore, 2011 was the 
year with the poorest growing season for a 
significant part of eastern Africa, which 
experienced a major drought in that period 
following the 2010 La Niæa. The period 
2004�2005 also witnessed many droughts 
across the continent, with minimal biomass 
production in many regions.  

Severe droughts 
Droughts are extreme climate events 
characterized by prolonged periods of rainfall 
deficits that can result in food insecurity and 
malnutrition, largely through cascading negative 
effects on agriculture production, food prices, 
value chains, water supplies and livelihoods, 
affecting access to income and food. 

Evidence shows that recent years (2011�2016) 
have been characterized by a number of severe 
droughts in many regions. Some of these feature 
among the most extreme droughts historically 
(e.g. state of California in the United States of  » 

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 19b 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 O. 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. 

FIGURE 19
DECREASED GROWING SEASON LENGTH AND YEAR OF LOWEST CUMULATIVE ANNUAL 
VEGETATION BIOMASS OVER CROPLAND AND RANGELAND AREAS IN AFRICA, 2004–2016
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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 2011–2016 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 O. 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.

FIGURE 20
PRECIPITATION ANOMALIES ASSOCIATED WITH DROUGHT IN AGRICULTURE CROPPING 
AREAS (2011–2016 COMPARED TO 1981–2016)
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NOTES: Figure 21 shows the percentage of time (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 to 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 O. 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.

FIGURE 21
FREQUENCY OF AGRICULTURAL DROUGHT CONDITIONS DURING THE EL NIÑO OF 2015–2017 
COMPARED TO THE 2004–2017 AVERAGE
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Climate impacts on food security and nutrition 
Both climate variability and extremes have 
implications for agriculture and food 
production. As a result, all dimensions of food 
security and nutrition are likely to be affected, 
including food availability, access, utilization 
and stability. The association between climate 

variability and extremes and food security and 
nutrition indicators corroborates this. 

Increases in undernourishment associated with 
severe drought
Food security and nutrition indicators can be 
associated particularly with an extreme climate 

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

FIGURE 22
FREQUENCY OF FLOOD- AND STORM-RELATED DISASTERS BY REGION, 1990–2016 
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2011�2016 (Figure 24). Most striking is that the 
frequency (number of years exposed in a f ive-
year period) and intensity (multiple types of 
climate extremes in a f ive-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, f loods 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 

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 

NOTE: The number of countries with change points of prevalence of undernourishment (PoU) which occurred in correspondence with severe drought conditions by year, between 2006 and 
2015. See Annex 3 for methodology and list of countries with PoU change points related to severe drought conditions.
SOURCE: C. Holleman, F. Rembold and O. 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.

FIGURE 23
PoU CHANGE POINTS ASSOCIATED WITH THE OCCURRENCE OF SEVERE AGRICULTURAL 
DROUGHT
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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.

Simple correlations show higher levels of food 
insecurity in countries with high levels of 
exposure to climate shocks.89 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 

FIGURE 24
INCREASED EXPOSURE TO MORE FREQUENT AND MULTIPLE TYPES OF CLIMATE EXTREMES IN 
LOW- AND MIDDLE-INCOME COUNTRIES
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extreme in each period. Results are presented using five-year periods, except for 2011–2016 which is a six-year period. See Annex 2 for definition and methodology. Analysis is only 
for low- and middle-income countries.
SOURCE: C. Holleman, F. Rembold and O. 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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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 

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 
identif ied 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 

NOTES: Prevalence (unweighted) and number of undernourished people in low- and middle-income countries with high and low exposure to climate extremes during the period of 
2011–2016. Countries with high exposure are defined as being exposed to climate extremes (heat, drought, floods and storms) for more than 66 percent of the time, i.e. for more than 
three years in the period 2011–2016; low exposure is three years or less. See Annex 2 for the list of countries with high exposure to climate extremes and methodology.  
SOURCE: C. Holleman, F. Rembold and O. 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, for classification of countries with high and low exposure to climate extremes; FAO for data on prevalence 
of undernourishment.

FIGURE 25
HIGHER PREVALENCE AND NUMBER OF UNDERNOURISHED PEOPLE IN COUNTRIES 
WITH HIGH EXPOSURE TO CLIMATE EXTREMES  
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countries with high PoU vulnerability to severe 
drought. When there is both high vulnerability 
of agriculture production/yields and high PoU 
sensitiv ity to severe drought, the PoU is 
9.8�points higher (25.2�percent). A high 
dependence on agriculture, as measured by the 
number of people employed in the sector, 
leaves the PoU 9.6 percentage points higher 
(25�percent); for low-income countries, the 
increase is equal to 13.6 percentage points 
(29�percent). 

What is striking is that the uptick in PoU occurs 
earlier in time for low-income countries, and with 
sharper increases, especially in those with high 
vulnerability of agriculture production/yields and 
high sensitiv ity of PoU to severe drought 
(Figure 26).90 

The f inding is different for middle-income 
countries where the r ise in PoU is less 
pronounced and occurs later (from 2015�2016). 
Here the increase in PoU is also more marked for 

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 extremes, for 
countries with different high vulnerabilities as identified in Box 9. Exposure to climate extremes is not differentiated in this figure, i.e. it includes all levels of exposure to climate extremes, 
both high and low exposure. See Annex 2 for more detailed definitions and methodology of the different types of vulnerability to climate variability and extremes.
SOURCE: C. Holleman, F. Rembold and O. 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, for exposure (both low and high) to climate extremes; FAO for data on prevalence of undernourishment.

FIGURE 26
UNDERNOURISHMENT IS HIGHER WHEN EXPOSURE TO CLIMATE EXTREMES IS COMPOUNDED BY 
HIGH LEVELS OF VULNERABILITY IN AGRICULTURE
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of acute food insecurity requiring 
urgent life-saving assistance (IPC 4 and above). 

Most climate-related food crisis countries 
are not affected by conf lict, 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).  

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.  »

NOTES: Low- and middle-income countries with high exposure are defined as exposed to climate extremes (heat, drought, floods and storms) for more than 66 percent of the time, i.e. 
more than three years in the period 2011–2016. The estimates in the figure refer to unweighted population average of the prevalence of undernourishment in a sample of 51 low- and 
middle-income countries with high exposure to climate extremes in 2011–2016, for countries showing different combinations of vulnerabilities identified in Box 9 and for 77 low- and 
middle-income countries with low exposure to climate extremes. See Annex 2 for more detailed definitions and methodology of the different types of vulnerability to climate variability 
and extremes.
SOURCE: C. Holleman, F. Rembold and O. 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, for exposure (both low and high) to climate extremes; FAO for data on prevalence of undernourishment.

FIGURE 27
UNDERNOURISHMENT IS HIGHER FOR COUNTRIES WITH BOTH HIGH EXPOSURE TO CLIMATE 
EXTREMES AND HIGH VULNERABILITY
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that occur in different combinations and of 
varying durations. Climate impacts f low 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, f loods 
that reduce access to safe water and adequate 
sanitation can indirectly affect the utilization of 

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 inf luence the 

SOURCE: Integrated Food Security Phase Classification (IPC) (forthcoming). IPC Technical Manual 3.0.

FIGURE 28
LINKS BETWEEN FOOD SECURITY AND NUTRITION, AND THE UNDERLYING CAUSES OF FOOD 
INSECURITY AND MALNUTRITION    
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Climate shocks in major global producers 
contribute to price increases and volatility; 
however, other factors also play a strong role, 
thus making attribution diff icult. Public and 
private sector responses to extreme climate 
events may lead to serious knock-on effects 
through trade-induced amplif ication of 
climate-related food risks that expand across 
borders. These risks include food price spikes, 
food safety issues and interactions with conf lict 
and migration, to name but a few. A clear 
example of a domestic policy response to food 
price crises is export bans which, in turn, can 
contribute to more f luctuations.139 The stability of 

food prices is also increasingly associated with 
f luctuations in energy prices.

Income loss for those whose livelihoods depend on 
agriculture and natural resources
The majority of people most vulnerable to climate 
shocks and natural hazards are the world�s 
2.5�billion small-scale farmers, herders, f ishers 
and forest-dependent communities, who derive 
their food and income from renewable natural 
resources.140 Small-scale farmers produce 63 and 
69 percent of the food in Kenya and the United 
Republic of Tanzania, respectively, whereas 
70�percent of small family farms are food 

NOTES: The plot shows the history of FAO food and cereal price indices (composite measures of food prices), with vertical lines indicating events when a top five producer of a crop had 
yields 25 percent below the trend line (indicative of a seasonal climate extreme). All indices are expressed as a percentage of 2002–2004 averages. Food price and crop yield data 
from FAO (www.fao.org/worldfoodsituation/foodpricesindex and http://faostat.fao.org) and oil price data from U.S. Energy Information Administration (www.eia.gov).
SOURCE: IPCC. 2014. Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment Report of 
the Intergovernmental Panel on Climate Change [C.B. Field, V.R. Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. 
Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R. Mastrandrea and L.L. White, eds]. Cambridge, UK and New York, USA. Cambridge University Press.

FIGURE 34  
FOOD PRICE SPIKES FOLLOW CLIMATE EXTREMES FOR TOP GLOBAL CEREAL PRODUCERS,  
1990–2016
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direct heat stress and heatstroke to worsening of 
pre-existing conditions such as heart failure, 
along with a higher incidence of acute kidney 
injury from dehydration in vulnerable 
populations. Elderly people, children younger 
than 12 months, and people with chronic 
cardiovascular and renal disease are particularly 
sensitive to these changes.161 An estimated 
125�million additional vulnerable adults were 
exposed to heatwaves between 2000 and 2016, 
with a record 175 million people exposed to 
heatwaves in 2015.162 

Heatwaves can increase morbidity and mortality 
associated with heat stress and people with obesity 
and diet-related NCDs (diabetes, hypertension and 
cardiovascular disease) are at higher risk. During 
the 2003 European heatwave, mortality rates among 
people with cardiovascular disease were 30 percent 
higher and there were 30 percent more in-patient 
admissions than comparable periods without 
heatwaves. Fatal heatstroke occurs 3.5 times more 
frequently in overweight or obese adults than 
normal-weight adults. 163 

High and rising temperatures not only pose a risk 
to mortality for vulnerable populations but also 
threaten occupational health and labour 
productivity, particularly for people undertaking 
manual, outdoor work in hot areas.164 Accounting 
for the impact of heat stress on productivity, it is 
estimated that labour capacity diminished by 
5.3�percent between 2000 and 2016, with a 
dramatic decrease of more than 2 percent 
between 2015 and 2016.165 

Though there are some peaks of increased labour 
capacity, the overwhelming trend is one of 
reduction. This trend is most notable in some of 
the most vulnerable countries in the world 
(Figure�36). Loss of labour capacity has important 
implications for the livelihoods of individuals, 
families and communities, potentially affecting 
wage and income opportunities for those relying 
on subsistence farming and agricultural wage 
labour for food and income.

Although the global number of deaths associated 
with infectious diseases has largely decreased 
overall since 1990,166 changing climate variability 
poses a challenge given the significant 
association between increasing temperatures, 

rainfall and humidity and the rise in disease in 
many countries. Water-borne diseases and 
vector-borne and zoonotic diseases have both 
shown to be sensitive to climate variability and 
extremes and are significantly associated with 
the nutritional status of children.167 

Extreme water-related events make water-borne 
disease outbreaks more probable. Water-borne 
disease outbreaks are most commonly a result of 
excessive precipitation (55 percent of outbreaks) 
and f loods (53 percent) as well as the subsequent 
contamination of the drinking water supply.168 
Multiple epidemiological studies also have linked 
El Niæo events with increased incidence of 
disease in human populations. For example, in 
both rural and urban locations in Bangladesh, 
cases of cholera and shigellosis rise following 
greater monsoon f looding and higher sea 
temperatures as a result of El Niæo. Single-study 
associations between climate variability and 
extremes and higher disease incidence have been 
reported for other diseases, including hepatitis A 
in Australia; dysentery in eastern China; and 
Bartonellosis, dermatological infection, and 
Vibrio parahaemolyticus infection in Peru.169

Diarrhoeal diseases are particularly worrying as 
they can reduce food intake and diminish 
nutrient absorption, leading to undernutrition, 
while underlying malnutrition increases the risk 
of diarrhoeal disease.170 Greater frequency and 
severity of f loods and droughts can exacerbate 
the occurrence of diseases, due to deterioration in 
water quality, water scarcity, and higher burdens 
of malnutrition. A number of studies show the 
link between climate variability and seasonal 
diarrhoea, particularly among children under f ive 
years of age. 

In the northwestern Amhara region of Ethiopia, 
for example, a recent study revealed that 
increases in temperature and rainfall in the area 
are significantly correlated with higher rates of 
childhood diarrhoea morbidity, the second 
leading cause of childhood death in the 
country.171 Another example is Cambodia, where 
a significant association has been found 
between f looding and increased diarrhoea cases 
in children. Given the two-way interaction 
between nutrition and diarrhoeal disease and 
the fact that malnutrition is already a public 
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health threat in Cambodia,172 ever greater 
climate variability and extremes are significant 
threats to the health and nutrition of the 
country�s population. 

Vector-borne disease (VBDs) � which generally 
refer to infections transmitted via the bite of 
blood-sucking arthropods, such as mosquitoes � 
are sensitive to variations in rainfall, humidity 
and temperature.173 These are some of the 
best-studied diseases associated with climate 
variability and extremes due to their widespread 
occurrence and sensitiv ity to climatic factors.174 
Malaria and dengue are not only the most 
sensitive VBDs to climatic drivers, but they also 
have the highest reported impact in terms of 
health, affecting more than 270 million people 
per year combined (Figure 37). 

Malaria mainly occurs in Africa and South-eastern 
Asia and is highly sensitive to increases in 
temperature, rainfall and humidity. There is 
evidence that El Niæo is associated with a greater 
risk of certain diseases �  not only cholera but also 
malaria � in specific geographical areas.175 Malaria 
by far affects the largest number of people, 
estimated at 220 million cases per year. Although 
controversial, recent research shows a strong and 
significant relationship between malaria and 
malnutrition, especially for children in high 
transmission areas.176 The disease can exacerbate 
iron deficiency anaemia and contribute to 
maternal anaemia, with substantial risks for 
pregnant women, foetuses and newborn babies.177 

Dengue is the most rapidly spreading VBD, 
showing a thirtyfold increase in global incidence 

NOTES: Estimated using wet bulb globe temperatures as the change in outdoor labour productivity as a percentage relative to the reference period (1986–2008). The time series of 
global mean temperatures is used, calculated from the gridded data and weighted by area (to avoid bias from measurements near the poles) and by exposure (to show the number of 
people exposed).
SOURCE: N. Watts, M. Amann, S. Ayeb-Karlsson, K. Belesova, T. Bouley, M. Boykoff, P. Byass et al. 2018. The Lancet Countdown on health and climate change: from 25 years of inaction 
to a global transformation for public health. The Lancet, 391(10120): 581–630.

FIGURE 36
LABOUR CAPACITY LOSS DUE TO EXTREME HEAT EXPOSURE (CHANGE IN 2006–2016 RELATIVE 
TO 1986–2008)
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The damage to health facilities disrupts the 
provision of health services that are especially 
critical during and after disasters. Many studies 
have shown that the health and nutritional status 
of children in particular is especially vulnerable 
to disaster, both during the emergency phase and 
� due to malnutrition and undernutrition � in the 
aftermath.202 

Climate-related events also have consequences 
for the provision and operation of health services. 
Indeed, a food security assessment conducted in 
southern Africa found that in early 2016 (during 
the El Niæo), water shortages limited access to 
health treatments and disrupted HIV and 
tuberculosis (TB) services.203 This has serious 
consequences, as this particular region accounts 
for one-third of all people liv ing with HIV 
(PLHIV) worldwide. PLHIV are highly dependent 
on nutritious food, and any reductions in food 
intake may decrease the effectiveness of 
antiretroviral therapy (ART) drugs and also 
treatment adherence. Further, poor nutrition may 
reduce immunity and increase risk for HIV 
infected children lacking ART and can also result 
in malnutrition and infections for TB patients.

The damage or destruction of any type of capital, 
whether it be natural resources, physical capital 
or human capital, is important in its own right. 
Nonetheless, climate shocks can be such that 
damage or destruction can befall various types of 
capital at the same time. When this is the case � 
e.g. for Small Island Developing States (SIDS) � 
there can be serious long-term implications for 
increasing malnutrition in all its forms and for 
non-communicable disease (NCD) (Box 10). 

Impacts on financial capital
Financial assets play a key role in enhancing the 
resilience of vulnerable groups. A reduction in 
f inancial capital weakens adaptive capacities of 
households and increases their vulnerability. This 
is quite relevant for climate resilience when 
considering the negative impacts of climate 
variability and extremes on agricultural 
production, y ields and income (identif ied earlier). 

Low crop yields stand out as a potential stressor 
on people�s f inancial capital.204 Seasonal crop 
failures also lead to high food prices and push 
households to spend a larger proportion of their 

income on food. This has the potential to affect 
the quality of household diets and magnify the 
risk of malnutrition, while also leading to a loss 
in household financial capital. 

When climate variability and extremes disrupt 
livelihoods, the most affected people are unable to 
raise formal bank loans due to lack of collateral 
(often lost during the event) and often do not have 
insurance.205 Diseases and other stressors on 
health resulting from climate shocks often restrict 
people�s ability to work and therefore impede the 
accumulation of financial capital. Poor health and 
difficulties in accessing health services limit 
households� ability to seek appropriate health 
care, also affecting ability to work. 

As noted when analysing the effects on food 
availability, more than 80 percent of the damage 
and losses caused by droughts affect the 
agriculture sector, not only in crop production 
but also livestock. This includes potential animal 
losses due to climate shocks. 

For many rural people in developing countries 
livestock can be part of a financial strategy or a 
coping mechanism, representing an important 
asset to generate financial capital. In rural areas of 
many low- and middle-income countries, financial 
services such as credit, banking and insurance are 
virtually non-existent. In these areas, livestock 
plays an important role as a means of saving and 
capital investment, often providing a substantially 
higher return than alternative investments.206 

Investments in livestock are also used to hedge 
against rapid inflation, as well as against 
unexpected climate-related disasters such as 
droughts and f loods.207 

In Somalia, for example, livestock acts as a �bank 
on four legs� used to access cash, and herds serve 
as valuable trade items exchanged for food and 
other essentials. However, three years of drought 
have taken a heavy toll on livestock. Losses of 
goats, camels, sheep and cattle in 2017 alone 
ranged from 20 to 40 percent � reaching 
60�percent in the hardest-hit drought locations. 
These large-scale livestock deaths undermine the 
viability of livelihoods and push families over the 
edge, leading to high levels of food insecurity 
and malnutrition and forced economic 
displacement as families search for relief.208 
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In Zimbabwe, relatively wealthier households sell 
l ivestock to smooth consumption in the face of 
drought-induced agricultural income losses, 
whereas poorer households cope with income 
losses by smoothing assets through decreased 
consumption.209 The latter raises issues of food 
security and nutrition threats for the poor: the 
erosion of assets (e.g. l ivestock) makes them more 
exposed to future risks.

Fisheries assets used to generate f inancial 
capital are also highly vulnerable, particularly 
in the face of storms and hurricanes. Hurricane 
Gilbert in 1998 was particularly damaging, with 
Jamaican fishers losing 90 percent of their 
traps. This meant a loss in revenue, and costly 
repairs and delays in resuming fishing 
activ ities.210 In Peru, at the time of the 
1997�1998 El Niæo, a percentage of the catch 

Geography and socio-economic characteristics in the 
Pacific render Small Island Developing States (SIDS) 
particularly vulnerable to tropical cyclones, droughts 
and floods. Worldwide, 5 of the 15 countries 
considered the most vulnerable to natural hazards are 
Pacific SIDS, with Vanuatu ranked as the most 
vulnerable globally. 

In 2015 a category 5 tropical storm, Cyclone Pam, 
caused widespread devastation in Vanuatu, affecting 
approximately 200 000 people (73 percent of the 
population) and causing an estimated USD 590 million 
in damages (65 percent of GDP).1 Reefs were 
damaged and fishing infrastructure destroyed. 
Additionally, 70 percent of food crops were destroyed, 
putting more pressure on already-declining fisheries for 
local consumption.2 Cyclone Pam was followed only 
months later by a severe El Niæo-induced drought that 
exacerbated the impacts of the cyclone, impeded 
recovery and resulted in further crop losses and water 
scarcity.3

These effects reinforce the already ongoing dietary 
transition away from a healthy traditional local diet to 
a greater dependency on imported foods and 
beverages, often high in fat, sugar and salt, leading to 
an increase in overweight, obesity and diet-related 

non-communicable disease (NCDs). The enabling 
processes that underpin nutrition status and 
development outcomes (e.g. political commitment, 
policy environment for action and implementation) are 
also undermined by climate shocks in SIDS, where 
already-limited government capacity is further 
stretched, long-term vision is impaired and focus is 
directed to the immediate needs following a shock.

While climate shocks can rapidly increase acute 
malnutrition (wasting), micronutrient deficiencies and 
prevalence of infectious diseases in the short term, the 
longer-term impacts on nutrition and health status 
should not be overlooked. Expected to increase in 
frequency and intensity in the Pacific, climate shocks 
affect the immediate, underlying and enabling 
processes that determine nutrition and can thus 
reinforce all forms of malnutrition, including overweight 
and obesity and diet-related NCD. A teacher on Emae 
Island described the impact of Cyclone Pam on food 
availability, water security and education as follows:

“After cyclone Pam, the water that belongs to you 
and me was not very good. I had to stop class 
sometimes, half days, and then we’d eat all together, 
sometimes we tell the children not to come to school 
tomorrow because we don’t have enough food.”4

BOX 10
SMALL ISLAND DEVELOPING STATES: DESTRUCTION OF NATURAL, PHYSICAL AND HUMAN CAPITAL 
AND LONG-TERM IMPLICATIONS FOR NON-COMMUNICABLE DISEASE AND MALNUTRITION

SOURCES: 
1 F. Thomalla and M. Boyland. 2017. Enhancing resilience to extreme climate events: lessons from the 2015-16 El Nino event in the Asia Pacific. Stockholm, Stockholm Environment 
Institute.
2 Food Security and Agriculture Cluster. 2015. Vanuatu Food Security & Agriculture Cluster CYCLONE PAM Medium and Long Term Recovery and Rehabilitation Strategy 2015–2017.
3 United Nations Office for the Coordination of Humanitarian Affairs. El Nino in Vanuatu 2015 [available at https://reliefweb.int/report/vanuatu/el-ni-o-vanuatu].
4 G. Jackson, K. McNamara and B. Witt. 2017. A Framework for Disaster Vulnerability in a Small Island in the Southwest Pacific: A Case Study of Emae Island, Vanuatu. 
International Journal of Disaster Risk Science, 8(4): 358–373.
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sustainability criteria � requiring intervention 
and policy coherence � coping strategies can 
have detrimental effects. In most cases, 
households� immediate response to climate 
variability and extremes can be detrimental to 
food security and nutrition because the quality 
of diet consumed is highly sensitive to external 
shocks, such as increased food prices and 
climate-related disasters.

When coping and adaptation strategies are no 
longer an option 
In the most severe form, extreme climate events 
or prolonged/recurrent climate variability can 
lead to the collapse of coping mechanisms and 
the loss of livelihoods. This can prompt 
migration and destitution due to distress when 

people have no other viable option to sustain 
their livelihoods, potentially leading to 
starvation and death. 

In fact, extreme climate shocks can be a 
significant driver of migration and forced 
displacement (Figure 39). Disasters brought on by 
climate-related hazards forced more than 
17.5�million people to leave their homes in 
2014.250 

Most displacements induced by rapid-onset 
events are short-distance and involve temporary 
movements.251 However, where there are 
recurrent climate shocks, patterns of movement 
can become cyclical, pre-emptive and permanent 
as a result of perceived future risk. In Bangladesh, 

NOTES: Total number and percentage of people displaced between 2008 and 2014 by two broad category types of disaster: weather and geophysical. Following the classification system 
adopted by the international disaster database (EM-DAT), geophysical events include earthquakes, mass movements and volcanic activity; weather includes meteorological (storms, 
extreme temperatures), hydrological (floods, landslides, wave action) and climatological events (droughts, wildfires). Differences in total are due to rounding of figures to the nearest 
decimal point.
SOURCE: Global Estimates (2015), data as of June 2015 from Internal Displacement Monitoring Centre (IDMC).

FIGURE 39 
THE GLOBAL SCALE OF DISPLACEMENT CAUSED BY DISASTERS, 2008–2014
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Women are particularly vulnerable to climate variability 
and extremes, and their vulnerability derives from 
restricted access to the social and environmental 
resources required for adaptation. 

In many rural economies and resource-based 
livelihood systems, women have poorer access than men 
to financial resources, land, education, health, and 
other basic rights. Further drivers of gender inequality 
include social exclusion from decision-making processes 
and labour markets, making women less able to cope 
with and adapt to climate change impacts.1 

In the Bongo district of north-eastern Ghana, 
households headed by men were found to be more 
resilient to climate shocks than those headed by 
women in terms of income and food access, assets and 
adaptive capacities. The reason for this inequality was 
women�s limited rights in livelihood decision-making 
processes and access to land and other productive 
resources. Households headed by men were also found 
to adopt 0.8 times more adaptation measures than 
those headed by women.2 

In most countries access to credit for female family 
farmers was found to be 5�10 percent lower than that 
of their male equivalents.3 Moreover, social norms or 
time constraints may prevent women from seizing 
off-farm opportunities, which influences their level of 
vulnerability, incomes and ability to adjust their 
agricultural production. In some communities, only men 
have the right to cultivate certain crops or to access 
markets. In addition, many adaptation practices 
require investments in cash, time or labour and are 
thus costly for households with limited access to credit 

and with few � mostly female � working-age adults.
In addition, as women act as primary caregivers 

and providers of food, water and fuel, they are more 
vulnerable when droughts and floods occur. For 
instance, with dry seasons now becoming longer, 
women are working harder to feed and care for their 
families without support. In central Africa,�where up to 
90�percent of Lake Chad has disappeared, women 
have to walk much further to collect water. 

As an indirect social consequence of climate-related 
disasters, as well as slow-onset climate events, in 
Viet�Nam4 and Bangladesh5 increased gender-based 
violence within households has been reported owing to 
greater stress and tension, loss and grief, and 
disrupted safety nets. 

Finally, data from India indicate that exposure to a 
disaster (generally in the form of floods, droughts and 
extreme temperatures) had much worse effects on 
undernutrition among girls than boys, possibly because 
of differential parental behavioural responses and 
other disinvestments in girls� human capital.6 In fact, 
persistent gender inequalities in nutrition may dictate 
that male children are prioritized over female children 
in intrafamily caregiving practices, food distribution 
and health care access and therefore have decreased 
risk of acute malnutrition. In Rwanda, girls born during 
crop failure showed stunted growth compared to those 
born when there was no crop failure (i.e. had 
0.86�standard deviations lower height-for-age z-scores, 
with no adverse impacts noted among boys). The 
authors attributed the gender differences observed to 
preferential feeding of boys.7

BOX 13
THE GENDER DIMENSIONS OF VULNERABILITY TO CLIMATE SHOCKS

SOURCES:
1 J. Paavola. 2008. Livelihood, vulnerability and adaptation to climate change in Morogoro, Tanzania. Environmental Science & Policy, 11(7): 642–654; H. Djoudi and M. 
Brockhaus. 2011. Is adaptation to climate change gender neutral?: Lessons from communities dependent on livestock and forests in northern Mali. International Forestry Review, 
13(2): 123–135; B. Rijkers and R. Costa. 2012. Gender and Rural Non-Farm Entrepreneurship. World Development, 40(12): 2411–2426. 
2 J.A. Tambo. 2016. Adaptation and resilience to climate change and variability in northeast Ghana. International Journal of Disaster Risk Reduction, 17: 85–94.
3 FAO. 2011. The State of Food and Agriculture 2010–11. Women in agriculture: closing the gender gap for development. Rome.
4 B. Campbell, S. Mitchell and M. Blackett. 2009: Responding to Climate Change in Vietnam. Opportunities for Improving Gender Equality. A Policy Discussion Paper. Ha Noi, 
Oxfam and UN.
5 J. Pouliotte, B. Smit and L. Westerhoff. 2009. Adaptation and development: Livelihoods and climate change in Subarnabad, Bangladesh. Climate and Development, 1: 31–46;  
C. Stott. 2014. An Examination of the Least Developed Countries in the IPCC AR5 WGII. London, IIED.
6 A. Datar, J. Liu, S. Linnemayr and C. Stecher. 2013. The impact of natural disasters on child health and investments in rural India. Social Science & Medicine, 76(1): 83–91.
7 R. Akresh, P. Verwimp and P. Bundervoet. 2011. Civil War, Crop Failure, and Child Stunting in Rwanda. Economic Development and Cultural Change, 59(4): 777–810.
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In some cases policy design also needs to 
recognize the possibility that the limits to 
adaptation may force people to transform or 
change their system of reference.287 For example, 
small family farms that are faced with unreliable 
agriculture productivity (due to climate 
variability and extremes) may only f ind solutions 
to this problem by rethinking their entire 
livelihood system. Policies must also ensure that 
such changes ultimately help increase resilience. 
Migration is an example of a transformational 
adaptation strategy that may not necessarily 
increase resilience. 

Evaluating the suitability of scaling up tested 
DRR/DRM and CCA options in some locations 
can be seriously hampered by a lack of technical 
capacity and data. Inadequately understanding 
and measuring how climate variability and 
extremes affect livelihoods and food systems in 
different contexts often leads to the design and 
development of policies and plans that do not 
contribute to resilience building.288 This is further 
complicated by the comprehensiveness of food 
systems and the interrelated nature of climate, 
food systems, livelihood systems, nutrition and 
health issues.289

There are still challenges related to data 
collection and management to assess and better 
understand losses and damages linked to climate 
variability and extremes. The absence of 
well-defined or well-established indicators and 
monitoring and evaluation systems remains 
problematic due to the range of conceptual 
frameworks and institutions involved across this 
spectrum of work. Addressing these gaps is 
fundamental not only for ensuring well-tailored 
policies and investments but also for tracking 
progress toward global targets related to the 
SFDRR, the Paris Agreement and the SDGs.290 

On a more positive note, the growing focus on 
building resilience � and specifically climate 
resilience � which incorporates the concept of 
climate risk management, is helping to create a 
bridge between DRR/DRM and CCA and is 
providing important guidance to stakeholders for 
integrating these concepts into policies, 
programmes and actions. In 2017 a number of 
high-level international meetings began to 
promote integrated approaches with a focus on 

climate resilience, including: the UNFCCC�s 
Subsidiary Body of Scientif ic and Technological 
Advice (SBSTA); the Global Platform for Disaster 
Risk Reduction; and initiatives such as the UN 
Climate Resilience Initiative (A2R)291 and the 
Capacity for Disaster Reduction Initiative 
(CADRI) global partnership. These efforts 
towards integration and coherence with greater 
focus on resilience will hopefully lead to 
enhanced, coordinated and coherent sectoral 
policies, investments and programmes, as well as 
more effective and holistic actions for climate 
resilience of the agriculture, food security and 
nutrition sectors. 

To meet the needs of the most vulnerable groups, 
cross-institutional partnerships, responsibility 
sharing and information f low need to be at the 
centre of an inclusive climate resilience strategy 
within and across sectors. While the 2030 Agenda 
recognizes this need, more efforts are required at 
national and local level. Resilience building must 
be realized through nutrition-sensitive measures 
blending short-, medium- and long-term 
interventions that link humanitarian disaster 
response and risk-informed development actions 
addressing root causes of climate vulnerabilities 
and CCA. Longer-term strategies designed to 
increase general food system resilience will 
improve food security and nutrition for present 
and future generations.292

Cross-cutting factors that lead to successful 
policies and practices addressing climate risks
Designers of policies, programmes and practices 
need to be mindful of the key elements that 
determine their success or failure. Climate risk 
assessments are fundamental for understanding 
risks and impacts across agriculture, food 
security and nutrition sectors in order to 
adequately evaluate options and inform 
decision-making. Science is critical for 
identifying appropriate solutions, including 
technological ones. Participatory, inclusive and 
equitable gender-based approaches must guide 
the entire policy/programme cycle, putting 
vulnerable groups at the centre of responses. The 
comprehensiveness of the food system needs to 
be understood, including how it can be 
transformed to address climate-risk, 
environmental, nutrition and health-sensitive 
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conducted by Bioversity International 
demonstrated that neglected and underutilized 
species (NUS) can help contribute to increasing 
food security, income and resilience to climate 
change, as il lustrated in Box 14.

The successful inclusion of local indigenous 
knowledge into research for agricultural 
innovation systems requires an interdisciplinary 
effort under the wider banner of climate services, 
involving meteorologists, agronomists, 
nutritionists, communications specialists, 
development practitioners and communities 
themselves in the co-production of climate 
information tailored to meet stakeholders� 
needs.302 It is important to identify the right 
communication channels so that people can 
easily access this information and make 
appropriate decisions.

Such interdisciplinary or cross-sectoral efforts 
are found in the climate-smart agriculture (CSA) 

approach, which requires site-specific 
assessments to identify suitable agricultural 
production technologies and practices for specif ic 
climate-related shocks and stresses in a given 
location. This approach allows for weaving 
together risk mitigation and climate change 
adaptation, by focusing on three pillars: (i) 
increasing agricultural productivity and income; 
(ii) strengthening resilience and adaptation; and 
(iii) reducing and/or eliminating GHG emissions. 
CSA focuses on developing the technical, policy 
and investment conditions to achieve resilient 
and sustainable agricultural development for 
food security and nutrition in the face of climate 
change.303 It also assesses the interactions 
between sectors and the needs of different 
involved stakeholders.304 

There are certain well-known, site-specific 
climate-smart technological solutions that have 
been tested and are already supporting climate 
resilience building. These include new crop 

Neglected and underutilized species (NUS) constitute a 
large portfolio of plant genetic resources that include 
cultivated, semi-domesticated or wild species not treated 
as commodities. They are cultivated by rural 
communities according to traditional knowledge and 
practices, using low-cost inputs. Because NUS occupy 
important niches and are adapted to local conditions, 
they serve as a safety net for indigenous farmers 
whenever staple crops fail during periods of stress or 
following  disasters. As they are often bred by breeders, 
researched by agricultural scientists and promoted by 
policy-makers, they could make substantial contributions 
to income generation, resilience and adaption to climate 
change among small-scale family farmers.

In the Andean region of South America, research 
conducted by Bioversity International, and supported 

by IFAD, worked with three types of NUS crops, 
namely: Andean grains (such as quinoa and 
amaranth); minor millets (such as finger millet, little 
millet and barnyard millet); and medicinal and 
aromatic plants (such as argel, caper, oregano and 
mint). These were used to test innovative approaches 
to sustainable conservation and cultivation by 
incorporating local indigenous knowledge, and to 
inform related research work on climate change and 
its impact on local food production systems.

Using local indigenous knowledge and merging it 
with novel cultivation practices, small family farm households 
who cultivate NUS crops could benefit from stronger food 
production systems, which can improve food security, 
increase income-generating opportunities, and enhance 
coping mechanisms against climate change.

BOX 14
ENHANCING THE CONTRIBUTION OF NEGLECTED AND UNDERUTILIZED SPECIES (NUS) 
TO FOOD SECURITY AND INCOME

SOURCES: S. Padulosi, N. Bergamini and T. Lawrence, eds. 2012. On farm conservation of neglected and underutilized species: status, trends and novel approaches to cope with 
climate change. Proceedings of an International Conference, Frankfurt, 14–16 June 2011. Rome, Bioversity International; S. Padulosi, J. Thompson and P. Rudebjer. 2013. 
Fighting poverty, hunger and malnutrition with neglected and underutilized species (NUS): needs, challenges and the way forward. Rome, Bioversity International.
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In sub-Saharan Africa, many countries� national food 
security relies on a few staple crops, particularly 
maize. This crop is produced mostly by small-scale 
family farmers under rainfed conditions, which makes 
households and national food security vulnerable to 
climate variability and extremes. 

As seen in this report, climate variability and 
extremes can negatively impact on small family farm 
incomes as agricultural production falls. For some 
Malawian households food consumption declines not 
only because of decreases in income but also 
because households have less of their own food 
production to consume.  

Crop diversification is an important adaptation 
and vulnerability reduction strategy that can, in the 
context of increased climate variability and extremes, 
help distribute risk, increase productivity and 
stabilize incomes of small-scale family farmers, thus 

improving food access. In Malawi, more diversified 
cropping systems � particularly those that incorporate 
legumes � have been shown to significantly reduce 
crop income variability compared with maize 
monocropping (see figure below). 

Through crop diversification, farming households 
can spread production and income risk over a wider 
range of crops. Moreover, diversification can produce 
agronomic benefits in terms of pest management and 
soil quality and nutritional benefits by promoting 
dietary diversity depending on the crop combination. 

Though crop diversification can be an 
important adaptation and risk reduction strategy, 
to achieve climate resilience it needs to be 
implemented with a food systems approach that 
ensures functional and competitive private input 
and output markets, and addresses other key 
interlinked factors in the food systems.

BOX 15
CLIMATE-SMART AGRICULTURAL PRACTICES AND FOOD SYSTEMS:  
THE CASE OF SMALL FAMILY FARM CROP DIVERSIFICATION IN MALAWI

SOURCES: FAO. 2018. Crop diversification increases productivity and stabilizes income of smallholders. Rome; FAO. 2016. Managing climate risk using climate-smart agriculture. Rome.

SOURCE: FAO, Economic and Policy Analysis of Climate Change (EPIC) Team of the Agriculture Development Economics Division (ESA).
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the project development, implementation and 
monitoring phases. Indeed, even researchers now 
interact with stakeholders such as 
decision-makers and farmers in exploring and 
designing alternative sets of plausible future 
scenarios and climate change adaptation schemes 
in climate risk assessments.308 

In the Islamic Republic of Iran, an evolutionary 
participatory plant breeding approach 
specifically designed to f it the local 
environment has been successful in reducing 
vulnerabilities of small-scale farmers by 
improving crop yields as well as increasing crop 
resilience to drought and other stressful events, 
as il lustrated in Box 16.

An example of where participatory approaches 
have been particularly successful can be seen in 

the planning process embedded within the 
Adaptation Fund programme in southern 
Egypt. Implemented jointly by several 
institutions within the Egyptian Government, 
along with WFP and a range of community and 
research groups, this programme has largely 
succeeded due to the committed participation 
of different stakeholders from the outset. The 
establishment of committees at all levels and 
the deployment of local volunteers substantially 
facilitated outreach and community 
mobilization for the programme. It provided 
alerts for two extreme weather events in the 
2013 and 2015 seasons along with 
recommendations on how to reduce losses.309 In 
2016 and 2017, this same early warning system 
helped farmers of wheat, sorghum and maize 
reduce their losses from heatwaves by around 
70 percent.

Losing agricultural biodiversity reduces the 
opportunities to cope with future challenges, including 
a changing climate.  Biodiversity is also an important 
driver for enhancing the resilience of small-scale family 
farmers to climate change, drought, and pest and 
disease outbreaks, among other things. In the Islamic 
Republic of Iran, planting only a small number of 
improved crop varieties in place of a mix of several 
traditional varieties has resulted in the loss of genetic 
diversity in agricultural systems. Thus, farmers need 
seeds that are better-adapted to increased climate 
variability and other climate shocks.

Traditional crop varieties represent a valuable 
source of increased agricultural diversity as they have 
evolved through a combination of adaptation to local 
environments and generations of genetic selection. It 
is widely recognized that traditional varieties often 
have much greater resilience to drought and other 
stresses, although they yield lower outputs in 
favourable conditions. Furthermore, they often do not 

need chemical pesticides and fertilizers and require 
less water. 

The Centre for Sustainable Development (CENESTA), 
the International Center for Agricultural Research in the 
Dry Areas (ICARDA), the Rice Research Institute of Iran, 
the departments of agriculture in project provinces, 
farmers and farm associations, along with IFAD, 
introduced the concept of evolutionary participatory 
plant breeding with the aim of increasing crop yields 
and resiliency using site-specific approaches. In this 
approach, farmers used the best seeds from field trial 
plots combined with traditional varieties for the next 
planting season to create a mix of varieties that were 
highly regulated. After only one cultivation season, this 
approach yielded greater results than cultivating only a 
single crop variety. By growing this mixture of crop 
varieties, the crops became more climate-resilient: the 
increased diversity of their genes allowed them to evolve 
and adapt to climate variability and unpredictable 
weather patterns. 

BOX 16
PARTICIPATORY PLANT BREEDING TO INCREASE CROP YIELDS AND RESILIENCE IN IRAN 
(ISLAMIC REPUBLIC OF)

SOURCES: Centre for Sustainable Development and Environment (CENESTA). 2012. Evolutionary Plant Breeding: Guide for farmers-facilitators. Tehran; R. Pilu and G. Gavazzi. 
2017. More Food: Road to Survival. Sharjah, UAE, Bentham Science Publishers.
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grains before the peak of the El Niæo event, thus 
reducing crop losses and staving off hunger. 331 
Likewise, in 2017 FAO used early warning 
information to prompt early action in Ethiopia, 
Kenya and Somalia, lessening the impact of 
drought on pastoralists by providing thousands of 
vulnerable families with livestock feed, water and 
veterinary treatment ahead of the crisis peak.332 

When integrated into other food security, 
nutritional or wider poverty-reduction 
interventions, these systems also represent an 
opportunity to protect lives and livelihood assets 
by helping to guarantee food access and stability 
of food prices. This can include import�export 
regulations that reduce speculative behaviour 
through the release of stored food stocks, subsidy 

Investments in vulnerability reduction measures (in line 
with DRR prevention and impact reduction actions, as 
per the Sendai Framework for DRR) need to be stepped 
up dramatically across and within sectors. These 
measures � also known as climate change adaptation 
and resilience measures (in line with Paris Agreement 
language) or simply CSA � include climate-resilient 
good practices at farm levels as well as climate-proof 
infrastructure and nature-based solutions. 

Examples of vulnerability reduction measures 
against climate variability and extremes have already 
been presented in Box 14, 15 and 16 and others are 
found in Box 18. These shock-, sector- and context- or 
site-specific measures include: the use of adapted 
quality seed varieties and conservation agriculture for 
the crop sector; the improvement of resilient livestock 
breeds; the building of water points and cisterns for 
improved water management and conservation; and 
agroforestry and coastal mangrove protection and 
management. There is a wealth of documented 
climate-resilient good practices for agriculture, food 
security and nutrition; some of these are available on 
the Knowledge Sharing Platform on Resilience (KORE)1 
or other places.  

Vulnerability reduction measures also include the 
implementation of Nature-based Solutions (NbS) as 
reflected in the outcome document of the COP23 
high-level event on resilience2 where it was stressed 
that healthy and diverse agro-marine ecosystems play 
a double role for a climate-resilient planet, as they:  
(i) buffer the impact of climate hazards such as 

drought, floods and storms and sea level rises; and  
(ii) provide essential ecosystem services such as fresh 
water, clean air, fertile soil, pollination and 
biodiversity, which contribute to fighting hunger and 
building resilient livelihoods, and are also crucial to 
sustaining the food system and life as a whole.

Working with nature involves implementing actions 
to protect, sustainably manage and restore natural or 
modified agromarine ecosystems. These systems 
simultaneously provide defence and life support 
benefits, including water and food for the poor and for 
the rich across borders, thus reducing food insecurity 
and poverty and enhancing climate-resilient livelihoods 
and food systems at large.

Climate-resilient and sustainable agricultural 
livelihoods are possible and can yield mitigation, 
adaptation and resilience co-benefits.

Around the world, it is essential to support countries 
in sustainably increasing their agricultural productivity 
while at the same time reducing climate risks. For 
example, the Rome-Based Agencies (RBA) work in the 
Corredor Seco in Central America region to increase 
the resilience of small-scale producers through 
ecosystems management and risk-informed, 
agro-ecological good practices. 

Building climate resilience by working with nature 
implies reshaping investments at scale in healthy and 
diverse terrestrial and marine ecosystems that 
perform disaster risk reduction and climate change 
adaptation functions and are central for securing 
productive food systems and fighting hunger.

BOX 17
INVESTING IN VULNERABILITY REDUCTION MEASURES, INCLUDING CLIMATE-PROOF 
INFRASTRUCTURE AND NATURE-BASED SOLUTIONS

SOURCES: 
1 www.fao.org/in-action/kore/en
2 http://unfccc.int/files/paris_agreement/application/pdf/cop_23_outcome-resilience_final.pdf
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In 2012, a harsh winter in Kyrgyzstan caused many 
livestock to die, contributing to a significant decline in 
herding families� food consumption expenditure. 
Households who were able to replenish their herds 
after the shock experienced a 10 percent increase in 
food consumption expenditure in the medium term 
(four years after the shock) compared to households hit 
by the shock who were not able to restock (see figure 
below). Households who had greater access to public 
veterinary services also reported higher food 
consumption expenditures compared to households 
with insufficient access to these services. 

This evidence highlights the importance of 
supporting households in the aftermath of a climate 
shock through timely and context-relevant interventions 
to save livelihoods and build resilience. Interventions 
using cash transfer programmes or ad hoc insurance 
schemes that facilitate restocking investments could be 

an option for similar cases. Moreover, facilitating 
access to veterinary services and vaccines could 
mitigate the short-term adverse effects of shocks. 

Beside immediate livelihood protection 
interventions, public and private interventions to 
reduce vulnerabilities in the livestock sector are 
important for longer-term resilience and sustainability. 
These measures may include preventing animal losses 
through the improvement of storage capacities that 
increase the availability of winter forage in lean 
winters. Actions should also be combined with efforts 
to improve the genetic pool of livestock species 
through breeding programmes that select for resiliency 
traits. These more resilient animals can be 
incorporated into local herds and distributed to 
households living in areas prone to climate shocks and 
harsh conditions, thereby preparing them for climate 
variability and extremes.

BOX 18
HOUSEHOLDS AFFECTED BY CLIMATE SHOCKS WHO ARE ABLE TO RESTOCK OR ACCESS 
VETERINARY SERVICES HAVE HIGHER FOOD CONSUMPTION IN KYRGYZSTAN

RESTOCKING AND VETERINARY SERVICES BUILD CLIMATE RESILIENCE AND INCREASE FOOD CONSUMPTION 

NOTES: Short-term (2011–2013) and medium-term (2011–2016) percent increase in food consumption as a result of restocking and access to veterinary services before and after a 
harsh winter. All effects are statistically significant, except short-term restocking after the shock of a harsh winter. For this exception it means that it does not have an effect on 
households’ food consumption (no effect). Welfare is defined as per capita household food consumption expenditure. 
SOURCE: FAO (forthcoming). How do extreme weather events affect livestock herders’ welfare? Evidence from Kyrgyzstan. Rome.
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consumption expenditure compared to those who 
did not (Box 18).

Vulnerability reduction measures 
Vulnerability reduction measures combine disaster 
risk reduction and climate change adaptation 
practices aiming to prevent and mitigate the 
impact of climate events and variability at 
community, farm and agro-ecosystem levels. 
These include the application of climate-resilient 
and climate-smart agricultural good practices as 
well as climate-proofed infrastructures and 
nature-based solutions and thus need investments 
at scale. Several examples of  vulnerability 
reduction interventions are given in Boxes 14, 15, 16, 
17 and 18. 

Shock-responsive social protection, risk transfers 
and forecast-based financing
Social protection mechanisms can help to reduce 
disaster risk vulnerability and strengthen 
livelihoods against the impact of a range of 
shocks, enabling more people to anticipate risks, 
bounce back better and faster340 and become 
more resilient. 

To specifically help individuals and households 
prepare for and recover from climate variability 
and extremes, it is necessary to build in the 
element of �shock-responsiveness� or 
�adaptiveness� in existing instruments such as 
cash transfers, pensions and employment 
guarantee schemes. Importantly, all types of social 
protection should also be nutrition-sensitive, 
protect against all forms of malnutrition, explicitly 
incorporate nutrition objectives and target the 
nutritionally vulnerable.341 

Safety nets are a subset of social protection and 
can be used as direct social assistance 
instruments for the poor with the aim of 
responding to and managing climate-related 
disasters. They include distributing food 
assistance; subsidizing prices for foodstuffs; 
providing vouchers, coupons or school meals; and 
providing support through cash transfers or 
public works activ ities. The choice of an 
instrument or combination of instruments 
depends on the context and goal.342 USAID has 
observed that a package of early humanitarian 
response and safety nets is about 30 percent more 
efficient than typical humanitarian aid in Africa, 

where a combined resilience-building scenario 
involving both early humanitarian response and 
safety nets could save USD 4.3 billion over 15 
years.343

A joint WFP�Bangladesh Government 
programme � called Enhancing Resilience (ER)  
of rural poor communities exposed to climate 
shocks � has used safety nets to allow 
participants over the course of two years to build 
community assets and take part in exchange for 
cash and food. According to an impact 
evaluation, participants now are less likely  
to engage in negative coping strategies than  
non-participants.344 In 2017, FAO provided a 
package in Somalia consisting of cash transfers, 
quality local seeds, land preparation and 
irrigation support, training and safe storage 
equipment. This helped families buy food and 
meet immediate needs while growing food over 
the medium to longer term.345

Risk transfers can also help significantly reduce 
(though not fully eliminate) the negative impacts 
of climate variability and extremes. Vulnerable 
people including small-scale family farmers are 
often faced with significant uncertainty, which 
prompts them to invest in low-risk production 
assets and technology at the expense of 
profitability or to allocate labour into less 
profitable off-farm activities. These risk-adverse 
activ ities maintain and can even worsen farmer 
families� vulnerable conditions with regard to 
food security and nutrition. 

Recent innovative solutions of risk transfer, such 
as climate risk insurance and forecast-based 
financing, are helping to formally or informally 
shift the financial consequences of particular 
risks from one party to another, at the level of the 
household, community, enterprise or state.346 

Climate risk insurance protects people, 
businesses and states from the adverse effects 
of climate variability and extremes and reduces 
the burden of the individual, as risks are borne 
by defined communities, even before potential 
damage occurs.347 An example is the 
WFP-Oxfam�s Rural Resilience Initiative (R4), 
which since 2016 has provided approximately 
37 000 farmers in Ethiopia, Malawi, Senegal 
and Zambia with index-based insurance 

»
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STATUS 
AND TRENDS

OVERVIEW
Global f ish production has grown steadily in the 
last f ive decades  FIGURE�1  with food f ish supply 
increasing at an average annual rate of 
3.2�percent, outpacing world population growth 
at 1.6�percent. World per capita apparent f ish 
consumption increased from an average of 9.9�kg 
in the 1960s to 19.2�kg in 2012 (preliminary 
estimate) �TABLE�1 AND FIGURE�2  all data 
presented are subject to rounding). This 
impressive development has been driven by a 
combination of population growth, r ising 
incomes and urbanization, and facil itated by the 
strong expansion of f ish production and more 
eff icient distr ibution channels.

China has been responsible for most of the 
growth in f ish availabil ity, owing to the dramatic 
expansion in its f ish production, particularly from 
aquaculture. Its per capita apparent f ish 
consumption also increased an average annual 
rate of 6.0�percent in the period 1990–2010 to 
about 35.1�kg in 2010. Annual per capita f ish 
supply in the rest of the world was about 15.4�kg 
in 2010 (11.4�kg in the 1960s and 13.5�kg in the 
1990s).

Despite the surge in annual per capita apparent 
f ish consumption in developing regions (from 
5.2�kg in 1961 to 17.8�kg in 2010) and low-income 
food-deficit countries (LIFDCs) (from 4.9 to 
10.9�kg), developed regions sti l l have higher 
levels of consumption, although the gap is 
narrowing. A sizeable and growing share of f ish 
consumed in developed countries consists of 
imports, owing to steady demand and declining 
domestic f ishery production. In developing 
countries, f ish consumption tends to be based on 
locally and seasonally available products, with 
supply driv ing the f ish chain. However, fuelled 
by rising domestic income and wealth, consumers 

in emerging economies are experiencing a 
diversif ication of the types of f ish available 
owing to an increase in f ishery imports.

A portion of 150�g of f ish can provide about 
50–60�percent of an adult ’s daily protein 
requirements. In 2010, f ish accounted for 
16.7�percent of the global population’s intake of 
animal protein and 6.5�percent of all protein 
consumed. Moreover, f ish provided more than 
2.9�bil l ion people with almost 20�percent of their 
intake of animal protein, and 4.3�bil l ion people 
with about 15�percent of such protein. Fish 
proteins can represent a crucial nutrit ional 
component in some densely populated countries 
where total protein intake levels may be low.

Global capture f ishery production of 93.7�mill ion 
tonnes in 2011 was the second-highest ever 
(93.8�mill ion tonnes in 1996). Moreover, 
excluding anchoveta catches, 2012 showed a new 
maximum production (86.6�mill ion tonnes). 
Nevertheless, such f igures represent a 
continuation of the generally stable situation 
reported previously.

Global f ishery production in marine waters was 
82.6�mill ion tonnes in 2011 and 79.7�mill ion 
tonnes in 2012  FIGURE�3  In these years, 
18�countries (11�in Asia) caught more than an 
average of one�mill ion tonnes per year, 
accounting for more than 76�percent of global 
marine catches. The Northwest and Western 
Central Pacif ic are the areas with highest and 
sti l l-growing catches. Production in the 
Southeast Pacif ic is always strongly inf luenced by 
climatic variations. In the Northeast Pacif ic, the 
total catch in 2012 was the same as in 2003. The 
long-standing growth in catch in the Indian 
Ocean continued in 2012. After three years 
(2007–09) when piracy negatively affected f ishing 
in the Western Indian Ocean, tuna catches have 
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STATUS 
AND TRENDS

OVERVIEW
Global f ish production has grown steadily in the 
last f ive decades  FIGURE�1  with food f ish supply 
increasing at an average annual rate of 
3.2�percent, outpacing world population growth 
at 1.6�percent. World per capita apparent f ish 
consumption increased from an average of 9.9�kg 
in the 1960s to 19.2�kg in 2012 (preliminary 
estimate) �TABLE�1 AND FIGURE�2  all data 
presented are subject to rounding). This 
impressive development has been driven by a 
combination of population growth, r ising 
incomes and urbanization, and facil itated by the 
strong expansion of f ish production and more 
eff icient distr ibution channels.

China has been responsible for most of the 
growth in f ish availabil ity, owing to the dramatic 
expansion in its f ish production, particularly from 
aquaculture. Its per capita apparent f ish 
consumption also increased an average annual 
rate of 6.0�percent in the period 1990–2010 to 
about 35.1�kg in 2010. Annual per capita f ish 
supply in the rest of the world was about 15.4�kg 
in 2010 (11.4�kg in the 1960s and 13.5�kg in the 
1990s).

Despite the surge in annual per capita apparent 
f ish consumption in developing regions (from 
5.2�kg in 1961 to 17.8�kg in 2010) and low-income 
food-deficit countries (LIFDCs) (from 4.9 to 
10.9�kg), developed regions sti l l have higher 
levels of consumption, although the gap is 
narrowing. A sizeable and growing share of f ish 
consumed in developed countries consists of 
imports, owing to steady demand and declining 
domestic f ishery production. In developing 
countries, f ish consumption tends to be based on 
locally and seasonally available products, with 
supply driv ing the f ish chain. However, fuelled 
by rising domestic income and wealth, consumers 

in emerging economies are experiencing a 
diversif ication of the types of f ish available 
owing to an increase in f ishery imports.

A portion of 150�g of f ish can provide about 
50–60�percent of an adult ’s daily protein 
requirements. In 2010, f ish accounted for 
16.7�percent of the global population’s intake of 
animal protein and 6.5�percent of all protein 
consumed. Moreover, f ish provided more than 
2.9�bil l ion people with almost 20�percent of their 
intake of animal protein, and 4.3�bil l ion people 
with about 15�percent of such protein. Fish 
proteins can represent a crucial nutrit ional 
component in some densely populated countries 
where total protein intake levels may be low.

Global capture f ishery production of 93.7�mill ion 
tonnes in 2011 was the second-highest ever 
(93.8�mill ion tonnes in 1996). Moreover, 
excluding anchoveta catches, 2012 showed a new 
maximum production (86.6�mill ion tonnes). 
Nevertheless, such f igures represent a 
continuation of the generally stable situation 
reported previously.

Global f ishery production in marine waters was 
82.6�mill ion tonnes in 2011 and 79.7�mill ion 
tonnes in 2012  FIGURE�3  In these years, 
18�countries (11�in Asia) caught more than an 
average of one�mill ion tonnes per year, 
accounting for more than 76�percent of global 
marine catches. The Northwest and Western 
Central Pacif ic are the areas with highest and 
sti l l-growing catches. Production in the 
Southeast Pacif ic is always strongly inf luenced by 
climatic variations. In the Northeast Pacif ic, the 
total catch in 2012 was the same as in 2003. The 
long-standing growth in catch in the Indian 
Ocean continued in 2012. After three years 
(2007–09) when piracy negatively affected f ishing 
in the Western Indian Ocean, tuna catches have 
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COUNTRY GROUP 
DEFINITIONS AND 
LISTS IN PART 2
A. Weather, climate and climate change
Weather describes conditions in the atmosphere 
over a short period of time (minutes to days), 
whereas climate describes the slowly varying 
aspects of the atmosphere�hydrosphere�land 
surface system and is typically characterized in 
terms of suitable averages of the climate system 
over periods of a month or more.356 Part 2 does 
not analyse individual or specif ic weather events 
but instead focuses on climate variability and 
extremes (see below definitions) and their impact 
on food security and nutrition.

B. Definitions of climate variability and 
extremes 
Climate variability refers to variations in the 
mean state and other statistics (standard 
deviations, the occurrence of extremes, etc.) of 
the climate on all spatial and temporal scales 
beyond that of individual weather events. 
Variability may be due to natural internal 
processes within the climate system (internal 
variability), or to variations in natural or 
anthropogenic external forcing (external 
variability).

Climate extremes refer to the occurrence of a 
value of a weather or climate variable above (or 
below) a threshold value near the upper (or 
lower) ends of the range of observed values of the 
variable. For simplicity, both extreme weather 
events and extreme climate events are referred to 
collectively as �climate extremes� as well as being 
referred to as climate shocks.357 

Climate extremes analysed in Part 2 of this report 
� including heat spells, droughts, f loods, and 
storms � are measured as the occurrence of any 
of these extremes in a country for each year of 
the time frame considered (1996�2016). Climate 
extremes are measured as the occurrence of any 
of these four extreme climate events, and are 
reported yearly for each country. Four subperiods 
are used: 1996�2000; 2001�2005; 2006�2010; and 
2011�2016. Note that, due to data limitations, it is 
not possible to count the total number of climate 
extreme events in any given year. 

Part 2 also analyses inter-seasonal variability, 
in terms of late/early start of season and the 
growing season length. Although such variations 
generally do not register as extreme weather 
events, they are aspects of climate variability on 
shorter time scales that affect the growth of crops 
and availability of pasture for livestock, thereby 
impacting on food security and nutrition. 
Between-season variations are defined using 
phenological variables derived from the 
vegetation index NDVI: i) a dominant reduction 
in the length of the seasons is defined as when a 
significant trend of decreased length during the 
period 2003�2016 involves at least 10 percent of 
cropland and rangeland areas of a country; ii) 
delay in or early onset of the seasons denotes 
countries where at least 10 percent of cropland 
and/or rangeland areas are characterized by a 
delayed or early onset of the season during the 
period 2003�2016.

C. Exposure and vulnerability to climate 
extremes 
Whether climate variability and extremes 
negatively affect people�s food security and 
nutrition depends on the frequency and 
intensity of climate shocks, the degree of 
exposure to climate shocks and their 
vulnerability to these shocks. 

ANNEX 2
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TABLE A2.1
LIST OF COUNTRIES BY FOOD SECURITY VULNERABILITY FACTORS 

A. Climate-sensitive 
production and/or yields  
(N = 46)

B. Severe drought food security 
sensitivity  
(N = 27)

C. Climate-sensitive production/
yields and severe drought food 
security sensitivity (N = 16)

D. High dependence on  
agriculture  
(N = 34)

Afghanistan Armenia Bangladesh Afghanistan

Algeria Bangladesh Belize American Samoa

Angola Belize Benin Burundi

Argentina Benin Cameroon Cabo Verde

Azerbaijan Cameroon Central African Republic Cameroon

Bangladesh Central African Republic Côte d’Ivoire Central African Republic

Belize Chad Eswatini Chad

Benin Congo Madagascar Democratic People's Republic of 
Korea

Botswana Côte d’Ivoire Mauritania Democratic Republic of the Congo

Brazil Eritrea Mozambique Dominica

Burkina Faso Gabon Namibia Equatorial Guinea

Cameroon Guinea-Bissau Panama Eritrea

Central African Republic Madagascar Venezuela (Bolivarian 
Republic of) Eswatini

Costa Rica Mauritania Yemen Ethiopia

Côte d’Ivoire Mozambique Zambia Guinea

Democratic Republic of the 
Congo Namibia Zimbabwe Guinea-Bissau

Egypt Nigeria Kiribati

Eswatini Panama Lao People's Democratic Republic

Georgia South Africa Madagascar

Ghana Togo Malawi

Guinea Turkmenistan Mali

Guyana Ukraine Mauritania

Haiti United Republic of Tanzania Mozambique

Honduras Venezuela (Bolivarian Republic of) Nepal

Jamaica Yemen Niger

Lesotho Zambia Rwanda

Liberia Zimbabwe Sierra Leone

Madagascar Solomon Islands

Malawi Somalia

Malaysia South Sudan

Mauritania Uganda

Mexico United Republic of Tanzania

Mozambique Vanuatu

Namibia Zimbabwe

Panama

Paraguay

Russian Federation

Rwanda

Somalia

Suriname

Syrian Arab Republic

Uganda

Venezuela (Bolivarian 
Republic of)

Yemen

Zambia

Zimbabwe
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TABLE A2.2 
COUNTRIES WITH HIGH EXPOSURE TO CLIMATE EXTREMES DURING 2011–2016, BY INTER-SEASONAL VARIABILITY, 
FREQUENCY AND INTENSITY OF EXTREMES AND VULNERABILITY TO CLIMATE AND CONFLICT

� High exposure to climate variability  
and extremes Vulnerability

Climate extremes Inter-seasonal 
variability

COUNTRIES WITH 
HIGH EXPOSURE TO 
CLIMATE EXTREMES 
LIST 2017

N
U

M
BE

R 
O

F 
YE

A
RS

 W
IT

H
 

EX
PO

SU
RE

 T
O

 C
LI

M
AT

E 
EX

TR
EM

ES
 (2

01
1�

20
16

)

M
U

LT
IP

LE
 T

YP
ES

 O
F 

CL
IM

AT
E 

EX
TR

EM
ES

 
(2

01
1�

20
16

)1

CO
U

N
TR

IE
S 

W
IT

H
  

D
EL

AY
 A

N
D

/O
R 

EA
RL

Y 
ST

A
RT

 O
F 

TH
E 

SE
A

SO
N

 
(2

00
3�

20
16

)

CO
U

N
TR

IE
S 

W
IT

H
 

D
EC

RE
A

SE
D

 L
EN

G
TH

 O
F 

TH
E 

SE
A

SO
N

 (2
00

3�
20

16
)

CL
IM

AT
E-

SE
N

SI
TI

V
E 

PR
O

D
U

CT
IO

N
/Y

IE
LD

S 
(2

00
1�

20
17

)

CL
IM

AT
E-

SE
N

SI
TI

V
E 

IM
PO

RT
S 

(2
00

1�
20

17
)2

SE
V

ER
E 

D
RO

U
G

H
T 

FO
O

D
 

SE
CU

RI
TY

 S
EN

SI
TI

V
IT

Y 
(2

00
6�

20
15

)

H
IG

H
 D

EP
EN

D
EN

CE
 O

N
 

A
G

RI
CU

LT
U

RE
 (2

01
7)

LO
W

-IN
CO

M
E 

CO
U

N
TR

IE
S3

CO
U

N
TR

IE
S 

A
FF

EC
TE

D
  

BY
 C

O
N

FL
IC

T4

Afghanistan 4 DSH   • •  • • •

Algeria 4 DH   •     •

Bangladesh 6 S • • •  •    

Belize 4 DFSH   •  •    

Bosnia and 
Herzegovina 4 FH         

Brazil 4 SH   •      

Bulgaria 4 DFSH         

Central African 
Republic 5 SH •  •  • • • •

Chad 6 DFH • •  • • • • •

China 6 DFSH    •     

Congo 4 DH •    •   •

Croatia 4 FH         

Cuba 5 DSH         

Democratic People's 
Republic of Korea 6 DFSH      • •  

Dominican Republic 4 DSH         

Eritrea 4 DH • •  • • • • •

Georgia 4 DSH   • •    •

Ghana 4 DH •  • •     

Guatemala 4 SH •        

Haiti 4 DSH   •    •  

India 6 DFS        •

Indonesia 4 SH        •

Iran (Islamic 
Republic of) 4 DSH • •  •     

Kyrgyzstan 4 SH         

Lebanon 4 DFSH •   •     

Lesotho 4 DSH • • • •     

Libya 4 DH    •    •

Madagascar 6 DSH • • • • • • •  

Malawi 4 DSH • • • •  • •  

Mexico 4 DFH   • •     

Morocco 4 DSH    •     

Mozambique 4 DSH • • • • • • •  

Myanmar 4 DFSH    •    •

| 152 |



� High exposure to climate variability  
and extremes Vulnerability

Climate extremes Inter-seasonal 
variability

COUNTRIES WITH 
HIGH EXPOSURE TO 
CLIMATE EXTREMES 
LIST 2017
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Namibia 4 DFH   • • •    

Nigeria 4 DSH • •  • •   •

Papua New Guinea 4 DSH         

Paraguay 4 FSH   •      

Philippines 6 FSH • •      •

Somalia 5 DSH • • •   • • •

South Africa 5 DSH • •  • •    

Sri Lanka 4 DFSH    •    •

Sudan 4 DSH • •      •

Tajikistan 4 DH        •

Thailand 4 DFSH        •

Togo 4 DH •    •  •  

Tunisia 4 DH  •       

Turkmenistan 5 DH    • •    

Uganda 4 DFSH   •   • • •

Uzbekistan 6 DH        •

Viet Nam 6 DSH    •     

Yemen 5 DSH   •  •   •

Total = 51  19 14 19 22 14 10 12 21

NOTES:
1 D: drought; F: flood; H: heat spell; S: storm.
2 Low- and middle-income countries with at least part of their cereal imports variance explained by climate factors, i.e. there is a statistically significant association between temperature, 
rainfall and vegetation growth. For methodology and results see: C. Holleman, F. Rembold and O. 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.
3 Low-income countries as defined by the World Bank (https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups).
4 Countries affected by conflict and fragility as defined in FAO, IFAD, UNICEF, WFP and WHO. 2017. The State of Food Security and Nutrition in the World 2017. Building resilience for peace 
and food security. Rome, FAO, see Annex 2.
SOURCE: C. Holleman, F. Rembold and O. 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.

TABLE A2.2 
(CONTINUED)

| 153 |



METHODOLOGY 
PART 2
A. Climate variability influence on production 
and imports
Data analysis was carried out to compare total 
cereal production and import data from FAO 
GIEWS Cereal Balance Sheets for the period 
2001�2017 and for low- and middle-income 
countries, with selected weather and biophysical 
indicators including: annual cumulative 
precipitation; mean annual temperature; 
cumulative Normalized Difference Vegetation 
Index (NDVI) during active crop seasons; and 
drought indicators from the Anomaly Hotspots 
of Agriculture Production (ASAP) and 
Agriculture Stress Index System (ASIS). Climate 
data are aggregated over cropping areas 
smoothed for small geographical scale events, 
especially in large countries. NDVI is cumulative 
for the average crop season, while the other 
indicators are aggregated over the whole year. 

The analysis of the climate variability inf luence 
on production and imports was performed by 
applying a classic correlation analysis requesting 
a significance of at least 90 percent. The 
production and import data time series have been 
detrended by applying a LOESS approach.358  
Detrending refers to removing a trend from a 
time series, where a trend usually refers to a 
change in the mean over time.

Countries are mapped according to their 
Pearson�s coefficient of correlation. Figures 29 
and�31 show in white the countries where part of 
the production (or imports) variability is 
explained by climate indicators (and the 
correlation is statistically significant). The colours 

denote the sign of the correlation (green = 
positive, red = negative).

B. PoU change point analysis data and 
methodology 
Change points in the PoU time series were 
identif ied by applying the multiple structural 
changes model proposed by Bai and Perron 
(1998).359 This involves f inding the �best� 
combination of n possible breaks subject to the 
constraint that distance between break 
intervals should be above a minimum length. 
Here �best� means minimum sum of squared 
residuals from an OLS regression of PoU on a 
set of dummies indicating the timing of the 
breaks. A minimum break interval of three 
years was imposed in the identif ication of the 
optimal segmentation. PoU in years 2005�2016 
was used to identify change points between 
2006�2015. An�additional constraint has been 
used to identify the relevant change points, i.e. 
only those characterized by a subsequent 
increasing tendency (estimated by an ordinary 
least squares method) have been retained. 

Out of the identified PoU change points for all the 
low- and middle-income countries, we select those 
that temporally corresponded to a year ranked 
among the first four with the most severe 
frequencies of drought conditions for each country.

The frequency of drought conditions for a country 
is defined according to the Anomaly Hotspots of 
Agriculture Production (ASAP) early warning 
system, developed by the European Commission 
Joint Research Centre. ASAP drought frequency 
is based on the percentage of total time of the 
year for which a relevant share of crop or 
rangeland areas (> 25 percent) is affected by 
drought warnings according to anomalies of 
rainfall and NDVI. 

ANNEX 3
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Figure 23 shows the number of countries with PoU 
change points that occurred in correspondence 
with severe drought conditions by year. The list 
of countries is shown in Table A3.1.

For a full description of the methodology and 
results, see: C. Holleman, F. Rembold and  
O. 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.

TABLE A3.1
COUNTRIES WITH PoU CHANGE POINT CORRESPONDING TO ASAP SEVERE DROUGHT CONDITIONS 

Year Country Group Rank1 ASAP mean

2008 Armenia Lower-middle-income 1 24.69

2010 Belize Upper-middle-income 1 5.37

2011 Central African Republic Low-income 1 5.21

2015 Chad Low-income 1 22.04

2014 Mauritania Lower-middle-income 1 26.64

2015 Mozambique Low-income 1 28.31

2014 Panama Upper-middle-income 1 9.90

2006 Ukraine Lower-middle-income 1 15.58

2015 Zambia Lower-middle-income 1 24.15

2015 Cameroon Lower-middle-income 2 20.05

2014 Eritrea Low-income 2 36.37

2015 Nigeria Lower-middle-income 2 28.61

2015 Togo Low-income 2 14.05

2015 Turkmenistan Upper-middle-income 2 20.52

2014 Venezuela (Bolivarian Republic of) Upper-middle-income 2 36.84

2015 Zimbabwe Low-income 2 24.54

2007 Belize Upper-middle-income 3 4.30

2015 Benin Low-income 3 19.62

2015 Côte d'Ivoire Lower-middle-income 3 9.97

2015 Madagascar Low-income 3 17.24

2006 United Republic of Tanzania Low-income 3 25.92

2006 Bangladesh Lower-middle-income 4 11.56

2015 Congo Lower-middle-income 4 6.32

2015 Gabon Upper-middle-income 4 5.55

2012 Guinea-Bissau Low-income 4 1.52

2006 Namibia Upper-middle-income 4 20.33

2015 South Africa Upper-middle-income 4 25.93

2014 Yemen Lower-middle-income 4 10.15

NOTE:
1 The four most severe frequencies (rank) of drought conditions  for each country.
SOURCE: C. Holleman, F. Rembold and O. 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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GLOSSARY
Acute food insecurity:
Food insecurity found in a specified area at a 
specific point in time and of a severity that 
threatens lives or livelihoods, or both, regardless 
of the causes, context or duration. Has relevance 
in providing strategic guidance to actions that 
focus on short-term objectives to prevent, 
mitigate or decrease severe food insecurity that 
threatens lives or livelihoods.360

Acute malnutrition: 
Acute malnutrition in this report refers to 
extreme thinness (low weight-for-height) of 
individuals ref lecting a reduction or loss of body 
weight. Child wasting, defined as weight-for-
height below minus two standard deviations from 
the median weight-for-height in the reference 
population, is considered a relevant indicator of 
acute malnutrition, as well as small mid-upper 
arm circumference and bilateral pitting oedema.

Absorptive capacity:
The capacity to withstand threats and minimize 
exposure to shocks and stressors through 
preventative measures and appropriate coping 
strategies to avoid permanent, negative 
impacts.361 The capacity to absorb shocks and 
stresses by increasing access to climate risk 
insurance and social protection systems.362

Adaptation:
The process of adjustment to actual or expected 
climate and its effects. In human systems, 
adaptation seeks to moderate or avoid harm or 
exploit beneficial opportunities. In some natural 
systems, human intervention may facilitate 
adjustment to expected climate and its effects.363

Adaptive capacity:
The ability of systems, institutions, humans and 
other organisms to adjust to potential damage, to 
take advantage of opportunities, or to respond to 
consequences.364 The ability of a system to adjust 
to climate change (including climate variability 
and extremes) in order to moderate potential 
damages, to take advantage of opportunities, or 
to cope with the consequences.365 The capacity to 
adapt to new options in the face of crisis by 
making proactive and informed choices about 
alternative livelihood strategies based on an 
understanding of changing conditions.366

Anomaly:
The difference between a climate variable 
averaged over a particular period (e.g. for a 
particular year or group of years), and the same 
climate variable averaged over a longer (baseline/
reference) period (e.g. averaged over the 35 years 
between 1981 and 2016). 

Anthropogenic:
Resulting from or produced by human 
activities.367

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

Capacity:
The combination of all the strengths, attributes 
and resources available within an organization, 
community or society to manage and reduce 
disaster risks and strengthen resilience. Capacity 
may include infrastructure, institutions, human 
knowledge and skills, and collective attributes 
such as social relationships, leadership and 
management.368 
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	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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