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GOAL 2. END HUNGER, ACHIEVE FOOD SECURITY 
AND IMPROVED NUTRITION AND PROMOTE 
SUSTAINABLE AGRICULTURE

Target 2.1. By 2030, end hunger and ensure 

access by all people, in particular the poor and 

people in vulnerable situations, including 

infants, to safe, nutritious and sufficient food all 

year round

Indicator 2.1.1: Prevalence of undernourishment (PoU) (Tier I)

Indicator 2.1.2: Prevalence of moderate or severe food insecurity in the 

population, based on the Food Insecurity Experience Scale (FIES) (Tier II) 

They provide complementary information on food access based on 

different methods and sources of data



SDG INDICATOR 2.1.1:
PREVALENCE OF 
UNDERNOURISHMENT 



FOOD SECURITY

Food security exists when all people, at all times, have physical, 

social and economic access to sufficient safe and nutritious food 

that meets their dietary needs and food preferences for an active 

and healthy life (World Food Summit, Rome 1996).

Four dimensions:

Availability

Access

Utilization

Stability



POU - CONCEPT

The indicator was developed for monitoring the World Food Summit 

(Rome 1996) Goal “reducing the number of undernourished people to 

half their present level no later than 2015”.

After introduction of MDGs, have been used also to monitor the MDG 

Target 1c “halving the proportion of people who suffer from hunger 

by 2015”

The indicator has been calculated since 1999 and regularly reported in:

the annual “State of Food Insecurity in the World (SOFI)” FAO 

flagship report

the MDG progress reports



POU - CONCEPTS

Undernourishment is defined as the condition by which a person has 

access, on a regular basis, to amounts of food that are insufficient to 

provide the energy required for conducting a normal, healthy and active 

life, given his or her own dietary energy requirements.

While the undernourishment condition applies to individuals, due to 

conceptual and data-related considerations, the indicator can only be 

referred to a population, or group of individuals. 

The prevalence of undernourishment is thus an estimate of the 

percentage of individuals in a group that are in that condition, but it 

does not allow for the identification of which individuals in the group are, 

in fact, undernourished.



POU - CONCEPT

Individual headcounts of undernourishment are not possible: 

firstly, due to the cost of individual dietary intake surveys, 

individual food consumption is measured only in a few countries, 

every several years, on relatively small samples; 

secondly, individual energy requirements are practically 

unobservable with standard data collection methods. This means 

that even if it were possible to obtain accurate observations of the 

individual dietary energy consumption, this would be insufficient to 

infer the undernourishment condition at individual level, unless 

integrated by the observation on the physical status (body mass 

index) and of its dynamic over time, of the same individual.



POU - METHODOLOGY

PoU is thus the probability that a randomly selected individual in a population 
regularly consumes the quantity of food that is unable to cover his/her normal 
energy requirements. It is based on a model requiring 4 parameters:

Average Dietary Energy Consumption (DEC) per capita per day (determines 
where the curve is positioned with regard to the level of energy consumption

Coefficient of Variation (CV) of dietary energy consumption (determines the 
variability in the distribution of energy consumption – the higher the CV the 
more the consumption of individuals is distanced from the mean, reflecting 
greater disparities in the consumption of individuals)

Skewness of Dietary Energy Consumption (SK) (determines the tail of the 
distribution)

Minimum Dietary Energy Requirement (MDER) per day

The first three parameters are used to estimate the distribution function of daily 
dietary energy intake; MDER is used as cut-off point



POU - METHODOLOGY

Data sources for estimation of the parameters:

Average Dietary Energy Consumption (DEC) per capita per day –

Food Balance Sheets or survey data (both with limitations, leading to the 

indicator traditionally being reported as a three-year average)

Coefficient of Variation (CV) of dietary energy consumption –

Household income-expenditure surveys (HIES)

Skewness of Dietary Energy Consumption (SK) – Household income-

expenditure surveys (HIES)

Minimum Dietary Energy Requirement (MDER) per day –

Demographic data, UN Population Division’s World Population Prospects 

data (age, sex, height)



POU - METHODOLOGY

CV and SK are derived from household surveys where these

are available and reliable. These surveys usually collect

information of food within expenditure modules.

However, these surveys are run to inform economic policies

and do not directly capture food consumption

When survey data are not available for CV and SK, indirect 

estimates may be used based on essential macroeconomic 

variables such as GDP, Gini coefficient of Income, an index of the 

relative price of food, or other indicators of development such as 

Under 5 Mortality Rate



POU - METHODOLOGY

PoU =  
x<MDER

f x|DEC; CV; SK dx



POU – SOURCES OF DISCREPANCIES

Many countries have produced and reported on estimates of the Prevalence of 

Undernourishment, including in their national MDG Reports, but almost 

invariably using a different, incomparable methodology 

The most common approach used in preparing national reports has been to 

calculate the percentage of households for which the average per capita daily 

dietary energy consumption is found to be below thresholds based on Average 

Recommended Dietary Intake (ADER), usually set at 2,100 kcal. 

The reason why the MDER, and not the ADER should be used is simply to 

recognize the fact that in any population there exists a certain range of normal 

variability in requirements; Using the ADER as a threshold would therefore:

Greatly overestimate undernourishment as it would count also the 

proportion of the healthy population that consumes less than average, 

simply because of having less than average requirements

Reveal little or no progress in the reduction of PoU over time.
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Prevalence of Undernourishment in Arab countries 2015

Algeria 4.6

Djibouti 12.8

Egypt 4.5

Iraq 27.8

Jordan 4.2

Kuwait <2.5

Lebanon 5.4

Mauritania 5.3

Morocco 3.5

Oman 6.2

Saudi Arabia 4.4

Sudan 25.6

Tunisia 5

United Arab Emirates 3.8

Yemen 28.8



Arab League countries for which Prevalence of Undernourishment

figures are not published

Bahrain

Comoros

Libya

Palestine

Qatar

Somalia

Syria



DATA SITUATION IN ARAB COUNTRIES

 For the 7 Arab countries for which PoU is not available, FAO does not 

compile Food Balance Sheets 

(http://faostat3.fao.org/download/FB/*/E). Food Balance Sheets 

provides updated estimates of the national availability of food every 

year for most countries in the world, but not all

 For the 15 Arab countries for which PoU is available, FAO relies on 

Food Balance Sheet to calculate the Average Dietary Energy 

Consumption (DEC). Official information on food commodity 

production, trade and utilization used by FAO to compile Food Balance 

Sheets is provided mainly by Statistical Units of the Ministry of 

Agriculture or the Agricultural Units of the National Statistical Office. 

FAO sends out a data collection questionnaire every year to an 

identified focal point

http://faostat3.fao.org/download/FB/*/E


DATA SITUATION IN ARAB COUNTRIES

 Micro data from household surveys that collect food 

consumption data are sourced by FAO directly through the 

National Statistical Agencies’ websites, or through specific 

bilateral agreements.

 FAO does not have updated/reliable survey information for 

ANY Arab country to calculate the CV and SK. Thus, for all 

Arab countries, these parameters are estimated based on 

macroeconomic variables.



SDG INDICATOR 2.1.2

PREVALENCE OF MODERATE 
OR SEVERE FOOD INSECURITY 
IN THE POPULATION, BASED 
ON THE FOOD INSECURITY 
EXPERIENCE SCALE (FIES)



FIES - CONCEPT

Many different indicators have been used during the last 30 years 
to provide information on household food insecurity, but none 
existed that combined the properties of validity, reliability and 
cross-country and over-time comparability

The prevalence of undernourishment alone is not enough to inform 
food security. It must be accompanied by other indicators. In 
response to this criticism, FAO has been proposing a set of food 
security indicators since 2013. However, there was a lack of direct 
evidence of lack of access to food.



FIES - CONCEPT

FAO's method of calculating under-nutrition does not provide 
information on the inequalities that may exist in the distribution of 
food within households. The parameters that describe the 
distribution of food in the population are derived from household-
level surveys, not information about individuals.

Finally, FAO's method of calculating the prevalence of 
undernourishment does not provide information on the severity of 
food insecurity experienced by a population. The model only 
estimates the proportion of the population that suffers from 
undernourishment, but says nothing about the composition of 
undernourishment in this part of the population



FIES - CONCEPT

The FIES is an innovative tool to measure the severity of 
households or individual food insecurity. Comprises 2 indicators:

Prevalence of moderate + severe food insecurity

Prevalence of severe food insecurity

Food insecurity at moderate levels of severity is typically associated 
with the inability to regularly eat healthy, balanced diets. As such, high 
prevalence of food insecurity at moderate levels can be considered a 
predictor of various forms of diet-related health conditions in the 
population, associated with micronutrient deficiency and unbalanced 
diets. Severe levels of food insecurity, on the other hand, imply a high 
probability of reduced food intake and therefore can lead to more 
severe forms of undernutrition, including hunger.



FIES - CONCEPT

Food insecurity is seen from the perspective of the people 
who struggle every day to get the food they need

Based on simple yes or no answers to the 8 questions 
collected through the FIES survey module.

Developed the methodology including the Global FIES 
reference standard against which experience based food 
security scales of different countries can be calibrated

Calibration makes it possible to take into account possible 
differences in peoples perceptions or in food related habits across 
different cultures

This makes the results comparable across countries



THE GLOBAL SCALE: FAO’S VALUE ADDED

Country A scale

Country B scale

Country C scale

Global scale

Each country can be evaluated on its own scale, but in order to 
compare the indicators across countries, a global reference scale 
is needed – a common “ruler”.



The eight FIES Questions

During the last 12 

months, was there a 

time when…

Q5. You ate less than you 

thought you should 

because of a lack of money 

or other resources? 

Q6. your household ran 

out of food because of a 

lack of money or other 

resources?

Q7. You were hungry but 

did not eat because there 

was not enough money or 

other resources for food?

Q8. You went without 

eating for a whole day

because of a lack of 

money or other 

resources? 

Q2 You were unable to 

eat healthy and 

nutritious food because 

of a lack of money? 

Q1. You were worried you 

would not have enough 

food to eat because of a 

lack of money or other 

resources?

Q3. You ate only a few 

kinds of foods because 

of a lack of money or 

other resources?

Q4. You had to skip a 

meal because there was 

not enough money or 

other resources to get 

food? 



FIES- METHODOLOGY

Analysis of the data is based on Item Response Theory (Rasch
model)

The severity of the condition of a household or individual is treated 
as a “latent” trait (i.e., it cannot be observed directly, but its 
magnitude can be inferred from observable facts)

The same model is used in assessing knowledge level of individuals 
using the system of tests

Although the answers to questions are subjective, use of advanced 
statistical methods ensures that the final results objectively  reflect 
the situation

Moderate or severe food insecurity roughly corresponds to the 
level expressed by Q4 and above



BENEFITS OF USING THE FIES TO MEASURE 
FOOD INSECURITY

Feature Rationale

Direct The FIES asks respondents directly about their experiences in the 
face of constrained access to food. In this way, the FIES “listens” 

to the people affected by food insecurity. 

Easy Simple and quick to administer in a survey.  It takes no more 

than 5 minutes and does not require technical expertise.

Low cost Can be included in almost any existing survey, at very little 

additional cost.

Statistically sound FIES and similar scales have been shown to be valid  in different 
settings, and by using the FIES methodology, food insecurity 
prevalence rates can be compared across countries and 
populations. 

Distinguish 
between severity 

levels

Able to reflect the depth of food insecurity

Results can be 

disaggregated

Observe differences in food insecurity by population 
characteristics e.g. gender, age, occupation, etc. and among sub-

populations that differ by location, ethnicity, language etc. 



THE IMPLEMENTATION OF FIES

Since 2014, the FIES has been included in the Gallup World 
Poll in 150 countries

Why?

To develop a sound analytic methodology and a global standard. 

To define provisional baseline estimates for SDG monitoring in the 
absence of data produced by countries.

As data comes from non-official sources, FAO conducted a 
process of validation with countries to be able to disseminate 
FIES estimates at the country level.

Data are available for 2014-2016, soon for 2017 as well



FIES- DATA COLLECTION

Use of the Gallup World Poll has only been meant as an 
interim solution in order to calibrate the global scale and 
establish a provisional baseline. FAO intends to phase out this 
service in the future.

Instead, FAO strongly advocates inclusion of the FIES module 
in national household surveys

Questionnaires are available in many official country 
languages and major dialects where the module has been 
applied, and the translation process will continue.

The FIES module is available in 6 Arabic dialects: Bahrain, 
Lebanon, Palestine, South Sudan, Sudan and UAE



RESULTS SO FAR….

Countries using a comparable tool:

Brazil, Canada, Colombia, Ecuador, Guatemala, South Korea, 
Mexico, Philippines, Sri Lanka and USA 

FIES already included in national surveys:

Bangladesh (HFIAS), Botswana, Burkina Faso, Chile, Colombia, 
Cote d'Ivoire, Dominican Republic, El Salvador, Ethiopia, Ghana, 
Indonesia, Jordan, Israel, Kenya, Lesotho, Malawi, Malaysia 
(HFIAS), Marshall Islands, Namibia, Pakistan, Palestine, Rwanda, 
Sierra Leone, St. Lucia, Seychelles, Sudan, Swaziland, Uganda, 
Vietnam.

Plans in place to include the FIES in national surveys:

Afghanistan, Benin, Chad, Guinea, Guinea-Bissau, Kiribati, 
Mauritania, Mali, Nicaragua, Niger, Samoa, Senegal and Togo



FIES values in the Arab region (Gallup) Moderate+severe Severe

Algeria 22% 12%

Bahrain 18% 6%

Comoros

Djibouti

Egypt 28% 11%

Iraq 47% 21%

Jordan 31% 13%

Kuwait 12% 4%

Lebanon

Libya 30% 11%

Mauritania 44% 24%

Morocco 26% 5%

Oman

Palestine 30% 10%

Qatar

Saudi Arabia 22% 8%

Somalia

Sudan 49% 22%

Syria

Tunisia 21% 13%

United Arab Emirates 13% 5%

Yemen 60% 13%



Gender gap in food insecurity Mod+sev F Mod+sev M Severe F Severe M

Algeria 23% 19% 12% 9%

Bahrain 16% 18% 5% 6%

Comoros

Djibouti

Egypt 31% 22% 12% 8%

Iraq 48% 42% 23% 18%

Jordan 32% 23% 13% 9%

Kuwait 9% 14% 3% 6%

Lebanon

Libya 35% 25% 13% 8%

Mauritania 47% 35% 26% 17%

Morocco 27% 24% 5% 4%

Oman

Palestine 31% 25% 10% 7%

Qatar

Saudi Arabia 20% 22% 7% 8%

Somalia

Sudan 46% 44% 20% 21%

Syria

Tunisia 22% 19% 14% 12%

United Arab Emirates 12% 14% 5% 6%

Yemen 59% 57% 13% 11%



COMPARISON OF POU AND FIES

Different methods and sources of data

Both methods contribute important information

The prevalence of severe food insecurity based on the FIES is 
expected to approximate the PoU (both are measures of food 
deprivation)

The prevalence of moderate and severe food insecurity 
captures other factors, i.e. stress, anxiety and the inability to 
maintain healthy diets. Thus, the FIES indicators complement the 
PoU as they are relevant for all countries, irrespective of 
income level.



COMPARISON OF POU AND FIES

The PoU captures the adequacy of dietary energy intake in a 
population.

The PoU is strongly related to the availability of food in a country

The FIES measures the overall ability of households (or individuals) 
to access adequate food. 

A household or individual may experience food insecurity even if 
able to acquire enough food to meet dietary energy needs, as they 
may obtain dietary energy from less expensive, low 
quality/energy dense food

The two indicators should always be looked at in combination and 
not confounded with each other



OTHER WAYS THE FIES INDICATORS COMPLEMENT 
THE POU

PoU may not precisely reflect the current situation; the FIES 
can give a more timely assessment of the food insecurity 
situation in a country 

FIES indicators can generate disaggregated information to 
identify population groups most affected by food insecurity

When the FIES is collected with household data, it can be 
used to assess the factors that determine food insecurity

All of these enhance the use of the data to guide policy and 
intervention



POU AND FIES REPORTING

http://www.fao.org/state-of-

food-security-nutrition/ar/



KEY MESSAGES – STATE OF FOOD SECURITY AND 
NUTRITION IN THE WORLD (SOFI) REPORT, 2017

In 2016 the number of chronically undernourished people in 
the world is estimated to have increased to 815 million, up 
from 777 million in 2015. After a prolonged decline, this 
recent increase could signal a reversal of trends.

The food security situation has worsened in particular in parts 
of sub-Saharan Africa, South-Eastern Asia and Western Asia, 
and deteriorations have been observed most notably in 
situations of conflict and conflict combined with droughts or 
floods. 

The apparent halt to declining hunger numbers is not yet 
reflected in the prevalence of child stunting, which continues to 
fall, though the pace of improvement is slower in some regions. 



POU CAPACITY DEVELOPMENT

A custom R function is available from the Statistics Division at 
FAO to compute the PoU, given the four parameters DEC, CV, 
Skew and MDER.

Jointly  by WB and FAO, a module was included in ADEPT for 
calculation of various food security indicators, including PoU

ADEPT - a WB software for deriving social statistics from 
household surveys

Various trainings have been conducted on PoU and FIES, 
especially with Islamic countries



POU AND FIES CAPACITY DEVELOPMENT

FAO/SESRIC workshop for Anglophone Islamic Countries, 
Ankara, February 2017: The Workshop was attended by 21 
delegates from the National Statistical Offices (NSOs) and 
institutes of agricultural and rural development support of 19 
OIC Member Countries including Jordan, Palestine, Somalia.

JORDAN, Ms. Maha KH. A. DAWAS, Department of Statistics 
of Jordan

PALESTINE, Ms. Safieh Jamal Mahmoud IBRAHIM, Palestinian 
Central Bureau of Statistics

SOMALIA, Mr. Abdirahman Mohamed SHEIKH ABDI, 
Directorate of National Statistics



POU AND FIES CAPACITY DEVELOPMENT

FAO/SESRIC workshop for Francophone Islamic Countries, 
Ankara, November 2017: 25 participants from National 
Statistical Offices (NSOs) and Ministries of Agriculture of 10 
OIC member countries including  Egypt, Iraq, and Sudan.

EGYPT, Ms. Rehab AbdElgelil Mohamed ABOKAHLA, Central 
Agency for Public Mobilization and Statistics

IRAQ, Mr. Mohammed AL-ZEYADI, Central Statistical 
Organization

SUDAN, Ms. Amna Omer Mohamed ALI, Central Bureau of 
Statistics; Mr. Babiker Hag HASSAN, Ministry of Agriculture



POU AND FIES CAPACITY DEVELOPMENT

Regional Statistical Commission for Africa (AFCAS), 13-17 
November 2017: Agenda item 3.1 focused on PoU and FIES

Recommended that countries:

Request specific capacity building activities on SDG indicators 
2.1.1 and 2.1.2

Request capacity building on the use of ADePT software to 
generate food security indicators

Comoros: Ibrahim SAID (Mr.) Ingénieur des travaux en statistique, Ministère de 
l’Agriculture

Morocco: Soufiane MESTARI (Mr.) Chargé du Service des Statistiques Ministère de 
l'Agricultureet de la Pêche Maritime, du Développement Rural et des Eaux et Forêts 
(DSS/MAPMDREF)

Other Northern African countries did not participate



POU AND FIES CAPACITY DEVELOPMENT

Eventual expectation is that countries will acquire the capacity to 
produce the indicators independently, but that  may take years.

FAO will provide ongoing technical support:

Conducting regional and country-level workshops; targeting decision-
makers as well as technicians

A custom R function is available from the Statistics Division at FAO to 
compute the PoU, given the four parameters DEC, CV, Skew and MDER.

R package for FIES data

Missions and technical assistance (on-site and remote) 

Technical advisers posted in FAO Regional Offices for Africa and Asia

E-learning courses on 2.1.1 and 2.1.2 already available!



THANK YOU

DorianKalamvrezos.Navarro@fao.org

For more  detailed information on Indicators 2.1.1 and 2.1.2 please see:

http://www.fao.org/sustainable-development-goals/indicators/211/en/

http://www.fao.org/sustainable-development-goals/indicators/212/en/

http://www.fao.org/sustainable-development-goals/indicators/211/en/
http://www.fao.org/sustainable-development-goals/indicators/212/en/

