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Abstract While food security measurement has been sub-
stantially expanded in recent decades, there persists significant
dissatisfaction with existing measurement systems, especially
in the wake of the ongoing food and financial crises. In this
paper we first set out a list of criteria that an ideal food security
measurement system should satisfy. In addition to standard
issues of cross-sectional validity, our criteria include inter-
temporal validity (the ability to gauge trends and shocks),
and nutritional relevance. Using a mixture of literature review
and fresh empirical analysis, we then benchmark four types of
indicators (calories, poverty, dietary diversity and subjective
indicators) against these criteria as a means of systematically
identifying their relative strengths and weaknesses, and com-
paring overall performance. We conclude that, overall, dietary
diversity indicators are the best performing class of indicators:
they are powerful predictors of economic status and malnutri-
tion (both stunting and wasting), sensitive to shocks, and
relatively cheap to measure. Our concluding section therefore
also outlines possible steps for scaling up the measurement of
dietary diversity (and other indicators) through a mixture of
increased funding, greater inter-agency coordination and tech-
nological (ICT) innovations that will reduce the cost of high
frequency food security measurement.
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“Measurement drives diagnosis and response. As
global attention returns to food security, new opportu-
nities emerge to improve its measurement.” Barrett
(2010)

Introduction

Dissatisfaction with existing food security indicators is
hardly new. Estimates of the prevalence of hunger
(undernourishment) from the Food and Agriculture Organi-
zation (FAO) have been widely criticized for some time for
lacking accuracy in both cross-sectional comparisons and
trends (Gabbert and Weikard 2001; Nubé 2001; Smith 1998;
Svedberg 1999, 2002). The World Bank’s poverty estimates
also have significant weaknesses for drawing cross-country
comparisons and inferring global trends (Deaton 2010). The
2008 global food crisis—and the academic debate surround-
ing its impacts on poverty (Headey 2013; Swinnen 2010)—
revealed an additional shortcoming: the inability of interna-
tional agencies and national governments to monitor food
security in a sufficiently accurate and timely manner. This
shortcoming is also likely to become more costly in the near
future. Food prices are predicted to remain high and volatile
for the coming decade at least (OECD-FAO 2009; USDA
2009), and climate change could leave many countries more
frequently exposed to severe weather events (IPCC 2012).
Now, more than ever, there is an increased demand for the
improved measurement of both food and nutrition security
in the developing world.1

It is less clear, however, how food security measurement
should be improved. In addition to the obvious but under-
discussed issue of the costs of alternative measurement
systems, the bewildering proliferation of food security

1 We adopt the concept of food security, as defined at the 1996 World
Food Summit (FAO 1996), a definition which is given below. Unlike
for food security, there is no generally accepted definition of nutrition
security. A key difference between the two concepts is that nutrition
outcomes are significantly influenced by health factors and child care
practices. Moreover, nutrition security tends to focus more on the
welfare of young children and women in reproductive age, given the
well-established hypothesis that growth faltering typically occurs in the
first “thousand days” of life (Victora et al. 2010).
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indicators in recent years has provided greater variety,
but little consensus, and insufficient coordination among
different agencies. Moreover, although the justified
mainstreaming of nutrition in the development dialogue
has elevated nutrition security—particularly for infants
in the first thousand days of life, and hence, for their
mothers as well—to a critically important development
goal (Nabarro 2010), there has been insufficient discus-
sion of how food security measurement can be made
more “nutrition-sensitive”.

In this paper we therefore reassess the direction that food
security measurement should take by gauging the extent to
which different indicators satisfy several key criteria.
Decision-makers demand a range of different information
from food security indicators, though these different types
of information are rarely made explicit. We broadly catego-
rize these different types of information into three dimen-
sions. First, decision-makers need to make a wide range of
cross-sectional “snapshot” comparisons: between different
social groups, different regions, and different countries.
Second, decision-makers need different sorts of inter-
temporal comparisons: on long-term trends, on the season-
ality of food insecurity, and on the impacts of shocks, such
as droughts, floods, or changes in incomes and prices. And
third, decision-makers increasingly demand nutritional rele-
vance in their programming, suggesting the need for food
security indicators to impart information on the demograph-
ic dimensions of food insecurity (such as the relative vul-
nerability of infants, children, and adults, of male and
females, and of pregnant and breastfeeding women) as well
as the epidemiology that links food intake to nutritional
outcomes. This last dimension obviously refers to the rela-
tive importance of macro- and micronutrient deficiencies,
but also to interactions between diets, health burdens,
childcare practices, and nutrition outcomes.

The criteria above—our ‘first principles’ - are certainly
demanding, but they are also consistent with existing defi-
nitions of food security, such as the widely cited FAO
definition of “all people, at all times” having access to
“nutritious food” (FAO 1996). Despite this, few existing
reviews of food security indicators address all three criteria,
or systematically compare which indicators perform well on
which criteria. This paper aims to address that knowledge
gap. We do so for four classes of indicators, which we
believe to be the most common in the current literature:2

Calorie deprivation indicators section; Monetary poverty
indicators section; Dietary diversity indicators section; and

Subjective indicators section.3 Methodologically, we apply
a mix of literature review, conceptual discussion, and fresh
empirical analysis to judge whether each indicator can yield
valid and reliable data on the true differences between
different states (i.e., individuals, groups, countries, time
periods, and different nutritional outcomes). We consider
validity as the extent to which a concept, conclusion, or
measurement is well-founded and corresponds accurately to
the real world, and reliability as the ability of an indicator to
perform consistently, such as test-retest reliability.

We acknowledge up front that the information available
for informing these judgments is imperfect, and that further
research is still needed in many areas.4 Indeed, in our
concluding section we argue that such research is essential
for further improving food security measurement, particu-
larly at the global level. We conclude that the largest infor-
mation gaps—and therefore the greatest gains from bridging
them—pertain to three interconnected issues: the quality of
diets (the need to go beyond calorie consumption); demo-
graphic dimensions (the need to go inside the household for
greater nutritional relevance); and high-frequency data (the
need to systematically gauge shocks and seasonality). We
suggest that moving to ‘best practice’ in food security mea-
surement requires bridging these knowledge gaps, scaling
up resources in some areas, cutting them back in others, and
promoting much greater inter-agency coordination.

Calorie deprivation indicators

Calorie availability/deprivation is one of the oldest indicators
of food insecurity. It is measured by the FAO at the country
level based on national food balance sheets,5 but also at the
household level from expenditure/consumption data available
in standard economic surveys such as the Living Standards
Measurement Study (LSMS) surveys of the World Bank. To
distinguish between them we will hereafter refer to the two

2 Indeed, somewhat in contradiction to our statement above, one anon-
ymous reviewer suggested there had in fact been some convergence in
recent years around these four classes of indicators. At the same time,
we believe there is still a large variety of specific indicators within each
class of indicator. For example, there still persists various different
types of dietary diversity scores.

3 Conceivably, there are other indicators that could be considered here.
For example, asset indices are sometimes referred to as food security
indicators, although we view them as conceptually too remote to the
latent concept of food security, even if they bear a strong correlation
with food security outcomes in practice. There are also composite
indexes incorporating different food and nutrition security indicators
such as the Global Hunger Index of the International Food Policy
Research Institute. We do not explicitly discuss such composite index-
es since their strengths and weaknesses emerge from the individual
indicators used.
4 Indeed, such assessments should very much be a research priority in
the future. Too often, research in this area tries to prove that an
indicator works well, rather than to prove that it doesn’t.
5 See de Haen et al. (2011) for an overview. Note that FAO’s method-
ology is being revised to make use of a larger number of recent
household expenditure and consumption surveys among others (FAO
2009, 2011).
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types as the FAO undernourishment indicator and household
calorie consumption indicators.

Cross-sectional validity

Unlike all of the other food security indicators discussed
here, the FAO undernourishment indicator is solely mea-
sured at the national level. This largely stems from necessity
since this indicator is derived from national food availability
estimates (that is, production plus net imports less storage
and wastage reported in the food balance sheets), which are
then given an artificial distribution based on food consump-
tion data from occasional household surveys, and demograph-
ically adjusted estimates of minimum calorie requirements
(FAO 2003).

The numerous assumptions built into this approach have
long formed the basis for most of the criticism directed at
the FAO measure (Gabbert and Weikard 2001; Nubé 2001;
Smith 1998; Svedberg 1999, 2002). However, in principle,
household survey data of food consumption could be used
to measure the proportion of a population with inadequate
calorie consumption (as in Smith et al. 2006). Even so, it is
an open question as to whether household surveys or na-
tional food balance sheets provide better estimates at the
aggregate level. Both face sizeable measurement errors,
albeit from different sources. The FAO must often rely on
plainly unreliable national data sources, with data on wast-
age and storage being particularly suspect. Household sur-
vey data are instead flawed by recall errors, biases, and
choice of survey instrument (Beegle et al. 2012), as well
as more specific problems related to food consumed outside
the home, wastage and storage, and food given to animals,
employed laborers or guests (Bouis et al. 1992; Bouis 1994;
Sibrian 2008; Smith and Subandoro 2007). The defining
difference with the FAO undernourishment indicator, how-
ever, is that the distribution of calories over the population is
simulated by household data rather than observed directly.
Furthermore, the inability of the FAO approach to yield
estimates for subnational groups clearly limits the policy
relevance of the indicator.

Nutritional relevance

Insofar as calorie indicators are not commonly or easily
measured at the individual level, their nutritional relevance
is clearly limited. Even so, if household calorie consumption
were a strong predictor of individual nutrition outcomes we
might be much less concerned at the inability of these in-
dicators to measure individual level outcomes. Yet in several
prominent countries there appears to be either a very weak
correlation, or no correlation, between calorie deprivation
and anthropometric indicators of malnutrition. Deaton and
Drèze (2009) find that Indian regions with high calorie

consumption often have higher malnutrition, and Pelletier
et al. (1995) make similar observations for Ethiopia. In
Table 1 below—a correlation matrix between a range of
food security and nutrition indicators—we also found no
signfiicant correlation between household calorie consump-
tion and child height-for-age and weight-for-age z-scores in
Malawi.6 While one cannot rule out the possiblity that
anthropometric indicators are also flawed, other food secu-
rity indicators at least achieved statistically significant cor-
relations with these anthropometric indicators (e.g. dietary
diversity)7. Thus, in some important contexts, household
calorie consumption seems to be a poor predictor of indi-
vidual nutrition outcomes. Moreover, calorie indicators cap-
ture access to sufficient food, ignoring issues of dietary
diversity and micronutrient requirements, which are partic-
ularly critical for physical and cognitive development of
children.

Inter-temporal validity

To what extent is calorie deprivation a valid and reliable
indicator of food security trends, of the impacts of shocks,
and of seasonal deprivation?

The FAO undernourishment indicator has long been used
to gauge trends in global hunger, and some developing
countries also focus considerable attention on trends in
household calorie consumption levels, notably India. While
the extent of calorie deprivation in a population was for
many years accepted as a fairly reliable indicator of material
progress, a number of recent works have called that in to
question, particularly in the Indian and Chinese contexts. In
India, survey-based indicators have suggested that mean
calorie consumption has declined, despite rapid economic
growth and monetary poverty reduction. This apparent par-
adox has raised serious concerns about the usefulness of this
indicator. One problem may be sheer measurement error due
to the increasing share of food consumed outside the home,
for example. Indeed, the FAO undernourishment indicator
does not suggest a decline in calorie availability (Headey et
al. 2012). Another explanation, however, could be the de-
clining energy requirements of individuals in dynamic econ-
omies (Deaton and Drèze 2009; Headey et al. 2012). This
can occur because of reduced physiological energy expen-
diture related to improved infrastructure and mechanization
(from increased use of cars, motorbikes, tractors, and piped
water, for example) and reduced energy losses through
improved health care.

6 Though not shown, we found the same results for Yemen using data
from the Household Budget Survey 2005/06.
7 Ideally, one should engage in multivariate tests. However, it is un-
likely that these would substantially improve significance levels, and it
is also striking that bivariate correlations are still significant for non-
calorie indicators.
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In addition, Jensen and Miller (2010) argue that calorie
availability is a particularly poor indicator of trends in food
security because of the very low income and own-price
elasticities of staple foods (see e.g., Behrman and Deolalikar
1987; Bouis 1994; Bouis and Haddad 1992). For example,
aggregate calorie consumption may not rise substantively
with income gains because people quickly focus on diver-
sifying their food bundle rather than maximizing total calo-
rie intake, as Bennett’s law implies (Bennett 1941). It is
particularly disconcerting that these arguments have been
applied to India and China—the two most populous coun-
tries in the world—which would appear to warrant low
confidence in global hunger estimates.

Finally the responsiveness of calorie availability indicators
to shocks is very much open to question. In the 2008 crisis the
FAO did not have sufficiently timely data to even simulate the
impacts of higher food prices on calorie deprivation, demon-
strating that its methods and data are ill-suited to quickly
gauging the impacts of shocks. It therefore relied on estimates
produced by a production and trade model developed by the
United States Department of Agriculture (USDA) for low-
income countries only. However, the estimated increases in
hunger—with the global estimate eventually exceeding one
billion hungry people worldwide in 2009 (FAO 2009)—were
later contradicted by the FAO and USDA’s own survey-based
estimates of national food availability (Headey 2013).

More generally there are strong theoretical and empirical
reasons to believe that calorie availability is a very poor
gauge of the impacts of idiosyncratic or covariate shocks.
The theoretical arguments are threefold. First, as per Jensen
and Miller (2010), when poor people suffer a loss of in-
come, they switch from high-value calorie sources (e.g.
meat) to low-value calorie sources (e.g. rice). Thus while
total food expenditure may decline significantly, calorie
consumption might not. Second, many poor people produce
their own food staples, and thus may choose to rely more on
own consumption of staples when market prices increase
prohibitively. And third, people may sacrifice non-food ex-
penditure to maintain calorie consumption levels. The first
two hypotheses suggest that in the face of shocks, calorie
consumption might be maintained even as dietary diversity
decreases, while the third suggests that the impacts of shocks
may partly turn up in nonfood expenditure (implying one
should simply measure total income or expenditure).

Reviewing the literature of the 1998 Indonesian financial
crisis, we find substantive empirical evidence for these three
arguments. This crisis led to a nearly 200 % increase in rice
prices, yet all of the existing evidence suggests that rice
consumption was maintained, or perhaps even increased
slightly (Skoufias 2003). In contrast, the consumption of
high-value foods declined precipitously according to most
surveys (Block et al. 2004; Hartini et al. 2003b), as did

Table 1 Correlation matrix of food and nutrition security indicators for Malawi

SAFA EXP FVS DDS CALC HAZ WHZ

Household food security

Self-assessed food adequacy, binary (SAFA)a 1.000

Expenditure per capita, log (EXP) 0.254*** 1.000

Food variety score (FVS)b 0.153*** 0.477*** 1.000

Dietary diversity score (DDS)c 0.209*** 0.494*** 0.828*** 1.000

Calorie consumption per capita, log (CALC)d 0.096*** 0.591*** 0.281*** 0.250*** 1.000

Childhood nutritione

Height-for-age z-score (HAZ) 0.093*** 0.050*** 0.051*** 0.068*** 0.012 1.000

Weight-for-height z-score (WHZ) 0.048*** 0.051*** 0.027* 0.044*** 0.014 −0.157*** 1.000

Weight-for-age z-score (WAZ) 0.106*** 0.076*** 0.057*** 0.086*** 0.061* 0.650*** 0.598***

Based on Malawi Second Integrated Household Survey 2004/05

The reported correlation coefficients measure the bivariate associations between the food and nutrition indicators. They do not allow for drawing
inferences about any causality between the indicators or about the causes of food insecurity and malnutrition
a Question: "Concerning your household's food consumption over the past 1 month, which of the following is true?" Answer: "It was 'less than
adequate' (1), 'just adequate' (2), 'more than adequate' (3) for household needs; while "note that 'adequate' means no more or no less than what the
respondent considers to be the minimum consumption needs of the household". Households with 'just adequate' and 'more than adequate' food
consumption are combined
b Condiments were excluded from the count
c The maximum score includes 12 food groups
d Outliers (with calorie consumption below 500 kcal and above 5,000 kcal) were dropped
e Anthropometrics are for children aged 6–59 months, using WHO (2006) reference tables

***, **, * Coefficient is statistically significant at the 1 %, 5 %, and 10 % level, respectively
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non-food expenditures (Frankenberg et al. 1999)8. Interest-
ingly, the FAO data also show no decline in food availability
at the aggregate level in Indonesia over the course of the
crisis (indeed, this was a criticism of the indicator at the
time; see FAO 2003). For Bangladesh there is similar evi-
dence based on high-frequency (monthly) data from the
Nutrition Surveillance System (NSS) over 1991–2000
(Torlesse et al. 2003). Specifically, as rice prices fluctuated
quite markedly over that period, rice expenditures persisted,
whereas non-rice food expenditures varied negatively with
rice prices. Whilst these examples are derived from dynamic
(panel or pseudo-panel) data on sizeable economic shocks,
Jensen and Miller (2010) reached the same conclusion from
a randomized experiment on Chinese data. The conclusion
from all of this work is that calorie availability is a very poor
indicator of the impacts of shocks, except perhaps in situa-
tions of the most severe food shortages (i.e. famines).

Monetary poverty indicators

Monetary poverty is obviously a somewhat more indirect
indicator of people’s economic access to food. On the other
hand, potential substitution between the demand for food
and non-food items is an important rationale for viewing
poverty indicators as theoretically superior to food or
calorie-based indicators. As per the discussion above, higher
food prices might not reduce calorie consumption, but could
significantly reduce non-food expenditures, thereby raising
poverty. For this reason many economists still advocate
monetary poverty as an attractive indicator of food insecu-
rity. Absolute poverty lines are also usually linked to min-
imum calorie consumption requirements, providing a
potentially important empirical link to food insecurity. In
practice, however, poverty lines often become delinked over
time (e.g. Deaton and Drèze 2009 on India). Moreover,
poverty indicators have received substantial criticism in
recent years on several other counts related to their cross-
sectional and inter-temporal validity.

Cross-sectional validity

Most of the criticism in terms of lacking cross-country
comparability of monetary poverty indicators has focused
on issues of converting household expenditures into a com-
mon international currency via purchasing power parity
(PPP) conversion (Deaton 2010; Deaton and Dupriez
2011). While an improvement over exchange rates, PPPs
are not typically derived from the consumption patterns of

poor populations (with the exception of Deaton and Dupriez
2011). A second under-emphasized problem—perhaps re-
lated to the fact that little can be done about it—is measure-
ment error. Experimental research on survey design has
demonstrated that the choice of survey instrument matters
substantively to expenditure-based results (Beegle et al.
2012). But more generally, there are indications of sizeable
measurement error in household survey data from some
developing countries that is largely related to the limited
capacity of the statistical institutions. An indication of this is
the extent to which mean per capita consumption from
household surveys deviates from mean consumption from
national accounts. Clearly, national accounts data are also
measured with substantial error, but Table 2 shows a
disturbing variation in the ratio of the two indicators. In
Indonesia for example, survey-based consumption is just
40 % of national accounts based consumption, but the
equivalent ratio for the Democratic Republic of Congo is
169 %. It is far from clear, then, that poverty indicators have
sufficient validity in cross-country comparisons.

What about issues of comparability within countries? Here,
too, there are substantive issues related to the pricing compar-
isons across space. For example, there are widespread con-
cerns about the comparability of rural and urban poverty in
India (Deaton and Dreze 2002). In some countries there are
alsomuch larger gaps in malnutrition than there are in poverty.
For example, in Ethiopia the government’s main household
economic survey suggested a 5-percentage point rural–urban
gap in $1.25-a-day poverty prevalence in 2005, but the gap in
child stunting was a much larger, 17 percentage points.9 Our
conclusion is therefore that, in principle, monetary poverty
indicators are promising indicators of food security, but in
practice they fall far short of the ideal.

Inter-temporal validity

As we noted above, nationally representative household
consumption surveys (such as LSMS-type surveys) are ex-
pensive and therefore infrequent. This leaves them little or
no potential to examine seasonality.10 Gauging the extent of

8 There is also some suggestion that rural households were better able
to cope with the crisis than urban households thanks to a higher share
of food from own production.

9 There are several explanations for this discrepancy. First, a bias may
occur from the difficulties of pricing subsistence consumption. Second,
unobserved seasonal shortfalls are a major issue in rural areas but much
less so in urban areas. Third, monetary poverty indicators perform
poorly in capturing access to and quality of essential services that are
important for nutrition such as health, education, and family planning
services.
10 Nationally representative household surveys collect data usually
over 1 year (including all seasons). The sampling is often designed to
account for seasonality through repeated visits of the same enumera-
tion area so that seasonality effects should average out at the aggregate
level. Nonetheless, the surveys cannot be used easily to examine
seasonal dynamics because each household is interviewed normally
only once during the survey year so that cross-sectional and inter-
temporal effects cannot be separated.
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major shocks is difficult with infrequent data and has forced a
reliance on simulation approaches to predict the poverty im-
pacts of economic crises using pre-crisis survey data (e.g.,
Ivanic and Martin 2008; de Hoyos and Medvedev 2009;
Ivanic et al. 2011), following the net benefit method devel-
oped by Deaton (1989). Essentially this approach relies on the
idea that the effects of price changes on disposable income
depends on whether a household is a net food producer or net
food consumer. While this approach is insightful in some
regards, it involves assumptions of questionable validity. For
example, it is not obvious that income and price elasticities
observed in normal times (typically in cross-sections) apply to
the coping behaviors adopted during economic crises. More-
over, the simulation approaches used in the 2008 food crisis
predicted rising global poverty (Ivanic and Martin 2008; de
Hoyos and Medvedev 2009), whereas historical data
suggested sizeable reductions in poverty (World Bank
2012). Thus it is far from obvious that simulation models are
good predictors of actual welfare changes.

The expensive solution to this problem would be to
conduct household surveys in higher frequency. Certain-
ly, evidence from the Indonesian financial crisis suggests
that high-frequency household surveys are a good means
of gauging the expenditure impacts of shocks and even
of some of the specific coping mechanisms involved. But
apart from the sheer financial costs, timing is another
issue. For example, some surveys conducted late on in
the Indonesian financial crisis found little or no harmful
impacts (Ngwenya and Ray 2007), while surveys conducted
at the peak of the crisis found more adverse impacts
(Frankenberg et al. 1999).

Dietary diversity indicators

Theoretical and empirical evidence suggests that dietary
diversity indicators might be surprisingly effective food
and nutrition security indicators, for two basic reasons.
First, standard definitions of both food and nutrition
security emphasize the importance of both macro- and
micronutrients (FAO 1996). In principle, dietary diversity
should capture consumption of both types of nutrients, or
a more balanced diet more generally (Ruel 2003). Sec-
ond, economic theories of demand—as well as psycho-
logical theories such as Maslow’s hierarchy of needs
(Maslow 1943)—suggest that individuals will only diver-
sify into higher value micronutrient-rich foods (such as
meats, fish, eggs, dairy products, and to a lesser extent
fruits and vegetables) when they have satisfied their basic
calorie needs. In other words, as poor people become richer,
they gravitate away from relatively tasteless staple foods
towards micronutrient-rich foods that impart greater taste,
and therefore utility (Jensen and Miller 2010).

For these reasons, and because of their relative cost-
effectiveness, dietary diversity indicators have become in-
creasingly popular in recent years, particularly in health and
nutrition surveys such as the Demographic and Health Sur-
veys (DHS), but also in the World Food Programme’s
(WFP) Emergency Food Security Assessments. As a general
class, these indicators essentially consist of answers to recall
questions about the consumption of a particular food item or
groups of items over a recent period ranging typically from
1 day up to 2 weeks. The most common indicators are the
food variety score (FVS), the dietary diversity score (DDS),

Table 2 Comparison of con-
sumption estimates from house-
hold surveys and national
accounts statistics

Calculated from PovCal data of
the World Bank (2012), while
the last two columns also use
ICP data of the World Bank
(2008) based on consumption
from the National Accounts
System (NAS)
aIndian data refer to 2004 rather
than 2005

Mean yearly consumption (2005 PPP$) Survey mean as ratio (%)
of national accounts mean

Country From survey National accounts

China 1295 1752 74 %

South Africa 3131 5872 53 %

Yemen 1008 1435 70 %

Indonesia 905 2257 40 %

Pakistan 809 1989 41 %

Ghana 966 949 102 %

Senegal 802 1342 60 %

Ethiopia 617 460 134 %

Indiaa 642 1427 45 %

Kenya 786 1195 66 %

Niger 657 463 142 %

Bangladesh 584 985 59 %

Uganda 632 762 83 %

Madagascar 538 731 74 %

Rwanda 514 607 85 %

Congo, DR 261 154 169 %
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and the food frequency score (FFS). The FVS provides a
count of the number of different food items consumed, and
the DDS the number of different food groups—usually
anywhere between 7 and 15. The FFS is based on recalls that
state how often a food group was consumed over the given
time period. In some sense, the simple count indicators (FVS
and DDS) are special cases of the FFS, so for simplicity we
refer to all of them as ‘dietary diversity’ indicators.

One of the most widely used DDS measures at the
household level is the 12-scale Household Dietary Diversity
Score (HDDS) developed by the Food and Nutrition Tech-
nical Assistance (FANTA) Project of the United States
Agency of International Development (USAID) (Swindale
and Bilinsky 2006a; b). Recently the FAO has promoted a
modified, 9-scale version—especially for assessing women’s
food and nutrition security—that differs from FANTA’s DDS
by dropping the non-staple, micronutrient-poor food groups
(such as fats and sugars) and re-grouping vegetables, fruits
and animal products according to their bioavailable vitamin A
and iron contents (Kennedy et al. 2011).

The WFP’s food consumption score (FCS) is a frequency-
weighted dietary diversity score that is calculated from a
seven-day household food consumption recall available from
WFP’s Comprehensive Food Security and Vulnerability Anal-
ysis (CFSVA) surveys. The FCS attaches greater importance to
foods deemed most important for nutritional purposes (WFP
2008). The highest weights are attached to meat, fish and milk
(4), followed by pulses (3), cereals (2), vegetables and fruits (1)
and sugar and oil (0.5). The FCS also omits condiments which
are consumed in very small quantities and have no significant
beneficial impact on the overall diet (such as tea, coffee, salt,
fish powder or very small amounts of milk added to tea or
coffee). Since the weights are applied after data collection the
final FCS could be altered to vary the emphasis on macro- and
micronutrients.

Cross-sectional validity

A number of relatively recent studies have explored the
validity of these indicators in a cross-sectional sense. Ruel
(2003) provided an extensive review of validation studies of
dietary diversity indicators from 1996 to 2002. She gener-
ally found positive and fairly strong associations between
DDS or FVS and macro- and micronutrient adequacy in
developing countries. For example, a study from urban areas
in Mali shows correlation coefficients between FVS and
nutrient adequacy of 0.33 and between DDS and nutrient
adequacy of 0.39 (Hatloy et al. 1998). A similar study for
rural areas in Mali shows correlation coefficients of 0.34 and
0.30, respectively (Torheim et al. 2004). Other studies from
South Africa and the Philippines report even higher corre-
lation coefficients of up to 0.72 (Kennedy et al. 2007; Steyn
et al. 2006).

Other studies have examined statistical relationships be-
tween dietary diversity indicators and calorie and food expen-
diture. A 10-country study byHoddinott and Yohannes (2002)
found that a 1 % increase in household dietary diversity was
associated with a 1 % increase in household consumption, a
0.7 % increase in total household calorie consumption, a 0.
5 % increase in household calorie consumption from staples,
and a 1.4 % increase in household calorie consumption from
non-staples. A study by Wiesmann et al. (2009) tested the
correlation between theWFP’s food consumption score (FCS)
and household calorie consumption in Burundi, Haiti, and
tsunami-affected areas of Sri Lanka using seven-day house-
hold food consumption data. Unlike most previous studies,
this study varied the number of food groups included, the
weights attached to food groups, and the degree of truncation
of very small consumption quantities. They found that while
the original FCS was moderately correlated with calorie con-
sumption (with coefficients of 0.27 in Burundi and 0.44 in
Haiti), there was little or no advantage in applying weights or
frequencies to particular food groups, though there were some
advantages to using more disaggregated food groups, and
substantial advantages to excluding small quantities (indeed,
correlations with household calorie consumption rose to 0.70
in one instance). Thus, consistent with other studies (e.g.
Arimond and Ruel 2006), dietary diversity indicators appear
to be generally more nutritionally meaningful—in terms of
both macro- and micronutrient adequacy—when omitting
extremely small food quantities.

These findings suggest that dietary diversity indicators
are relatively valid across households within countries, thus
providing some validation for their policy use by WFP,
USAID and other institutions. However, one persistent area
of concern pertains to cut-off levels that distinguish food-
secure from food-insecure populations (the analog to pov-
erty lines or the z-score cut-off lines used in anthropometric
indicators). Operational agencies have a strong demand for
indicators that reliably impart this information, yet a recent
review of dietary diversity indicators conclude that while
dietary diversity indicators are indeed strong predictors of
anthropometric outcomes and specific nutrient deficiencies,
the relationships between dietary diversity scores and nutri-
ent deficiencies varies across countries and contexts (Ruel et
al. 2012; Coates et al. 2007a, b). Whilst this does not negate
the potential for dietary diversity indicators to serve as
internationally indicators of food security or dietary quality
in a broad sense, it suggests that one cannot make any strong
inferences from dietary diversity indicator about specific
micronutrient adequacies.

This distinction is important and too often overlooked.
For while dietary diversity indicators may be inconsistent
predictors of specific nutrient deficiencies, they may still
serve as relatively good indicators of food security. Table 3
provides some evidence in support of this conjecture

Rethinking the measurement of food security 333



Specifically, we used the FAO food balance sheets to con-
struct a very simple measure of dietary diversity: the share
of calories from non-staple foods, where staple foods consist
of cereals and root crops. We then compare how this indi-
cator correlates with other food and nutrition security in-
dicators across countries. Since there is no gold standard for
food and nutrition security measurement, we have to inter-
pret the results cautiously, but a stark result from Table 3 is
that this exceedingly simple dietary diversity indicator
(the share of calories not derived from cereals, roots
and tubers) correlates more strongly with anthropometric
indicators of malnutrition than the FAO calorie depriva-
tion indicator. For stunting, the correlation with this
dietary diversity indicator is a high −0.63, for wasting
it is −0.58, and for low BMI it is −0.47. For calorie
deprivation the correlation with stunting is reasonably
high 0.51, but the correlations with wasting (0.28) and
low BMI (0.08) are much lower. Hence, a very simple
dietary diversity indicator is a much stronger cross-
country predictor of malnutrition outcomes than calorie
deprivation.11 Some good news on this front is that the
FAO’s 2012 State of Food Insecurity now places much
more emphasis on a suite of food security indicators,
with this simple indicator of dietary diversity included,
along with the share of protein derived from animal
sourced proteins.12

Inter-temporal validity

It is well known that dietary diversity improves as econo-
mies develop, suggesting that dietary diversity indicators are
well suited to tracking slow moving trends in food and

nutrition security (Jensen and Miller 2010). However, we
know of only one study which provides a specific analysis
of the responsiveness of dietary diversity indicators to
shocks and seasonality. Brinkman et al. (2010) analyzed
several WFP datasets, some of which tracked changes in
the FCS over a period of a few months during the 2008
global food price crisis. They found reduced dietary diver-
sity (as measured by the FCS) in most cases. The authors
also estimated elasticities of the FCS with respect to local
staple food price changes for Haiti, Nepal and Niger and
found significant elasticities varying between 0.05 and 0.21.
Hence their results seem to show that the FCS displays
substantial sensitivity to shocks, though in some cases not
as much as one would like.13

Additional evidence on dietary diversity comes from the
aforementioned analyses of monthly data from NSS surveys
in Indonesia and Bangladesh. Over the course of Indonesia’s
1998 financial crisis Bloem et al. (2005) and Block et al.
(2004) reported substantially declining dietary diversity in
Indonesia, particularly reduced consumption of egg prod-
ucts.14 Strikingly, Block et al. (2004) concluded that re-
duced consumption of micronutrient-rich foods accounted
for an 18 point increase in child anemia prevalence. And
over a much longer period in Bangladesh (1990–1999),
Torlesse et al. (2003) found that dietary diversity fluctuated
with rice prices (negatively), which in turn correlated with
child underweight prevalence (negatively).

Finally, there are some indications that dietary diversity
indicators may also be able to pick up seasonal variations in
food consumption. Specifically, Savy et al. (2006) found for
women living in the Sahel in Burkina Faso that the DDS
was sensitive to seasonal variations in food consumption,
while the relationship between women’s body mass index
(BMI) and dietary diversity was also seasonal and likely
influenced by changing relevance of socio-economic factors
and varying workloads.

Nutritional relevance

Dietary diversity indicators can be easily asked about house-
holds as well as specific household members. Indeed, the
Demographic Health Surveys (DHS) surveys have thus far

11 Why is this dietary diversity indicator more strongly correlated with
stunting, wasting and low BMI outcomes? There could be several
possible reasons. First, although the dietary diversity and undernour-
ishment estimates are calculated from the same data source (the FAO
Food Balance sheets), dietary diversity is probably subject to less
measurement error, because no assumptions are made about the distri-
bution of diets, whereas the FAO undernourishment approach must
estimate this distribution with infrequent data. Moreover, if the calories
from staples and calories from non-staples are measured with similarly
sized and similarly signed errors, then taking the ratio of the two will
roughly cancel out the errors. In contrast, a simple measure of calories
will still contain this error. Second, dietary diversity is presumably a
better proxy for micronutrient deficiencies, which are indeed important
for young children, particularly resisting diseases that cause short term
wasting, which in turn contributes to stunting (a cumulative nutrition
indicator). Third, since diets only diversify when calorie needs are
satisfied, dietary diversity could in fact be thought of as an index of
both quality and quantity of diets.
12 Analyzing the 2012 SOFI data (see http://www.fao.org/publications/
sofi/food-security-indicators/en/) we again found correlation patterns
similar to those in Table 3. In fact, the share of animal sourced proteins
proved to have the strongest bivariate correlation with stunting (−0.79)
and its correlation with wasting as strong as the correlation between
wasting and the share of calories derived from non-starch foods (in
both cases, −0.50).

13 We should add a caveat to that result. Brinkman et al. (2010) do not
use a preferred regression framework in our view, since they use logs
of levels rather than first differences. A differenced model would
remove fixed effects, which could be causing simultaneity biases in
the regressions. Moreover the sample sizes for two of the countries
(Haiti and Nepal) are small enough (500–600 households) to suggest
that they are not nationally representative. And, perhaps most critically,
there is no means of distinguishing between net food producing and net
food consuming households. Clearly net food producing households
might benefit from higher food prices.
14 A smaller panel survey from Java also reports decreased meat
consumption (Hartini et al. 2003a, b).
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only collected dietary diversity data for mothers and chil-
dren (as reported by mothers), though there are a few sur-
veys that pose the question at both the household and
individual level.15 Ruel’s (2003) review revealed a con-
sistent positive association between dietary diversity in-
dicators and child growth and nutritional status in a
number of countries. A subsequent study by Arimond
and Ruel (2006) tested whether the diversity of chil-
dren’s diet could explain their height-for-age z-scores
(identifying child stunting) using DHS data from 11
developing countries, and found it to be a significant
explanatory variable in all but one country.16 In Table 1
we also saw that dietary diversity indicators have sig-
nificant associations with all three child anthropometric
indicators. Thus dietary diversity indicators seem to be
quite a nutrition-relevant indicator of food security.

Subjective indicators

A final class of indicators is based on subjective re-
sponses to food security questions. An important defi-
nitional issue is that while most survey-based food
security indicators involve self-reporting (e.g. food ex-
penditure, dietary diversity), subjective indicators ask
for a more reflective thought process. They are also
typically defined by raising potentially emotive subjects, such
as hunger, anxiety or general wellbeing. In raising these sub-
jects, subjective questions automatically generate an

important tradeoff: such feelings are obviously important from
a welfare point of view, but emotive subjects can induce
response biases (and in unpredictable directions).

At one extreme are very simple dichotomous indica-
tors, such as the Gallup World Poll indicator used by
Headey (2013), which asked whether respondents had
experienced problems affording food over the previous
12 months. Other surveys including the Afrobarometer
survey, WFP’s CFSVA survey, the World Bank’s Core
Welfare Indicator Questionnaire survey, and some house-
hold consumption and expenditure surveys contain ques-
tions about the frequency of food affordability problems
or experiences of hunger in the last 12 months. At the
other extreme of sophistication is the Household Food
Insecurity and Access Scale (HFIAS) developed by
USAID’s FANTA project. The HFIAS is an adaptation
of the Household Food Security Survey Module scale,
used by USDA and other agencies to measure food
access in the United States. Respondents are asked to
assess the frequency of different types of food insecurity
over a four-week recall period, including experiences
related to anxiety about household food access, satisfac-
tion of food preferences, food availability and diversity,
and signs of food shortages in daily life. The answers to
the nine questions yield a rank on the HFIAS which
captures the full breadth of insecurity from the purely
psychological to more physical feelings of hunger (Coates et
al. 2007a, b).

Cross-sectional validity

As we noted above, subjective indicators possess some unique
advantages and disadvantages. Advantageously, subjective
indicators can capture psychological dimensions of food

15 Unpublished work from two recent IFPRI studies tends to find a
strong correlation between household and individual.
16 In several cases the indicator was only significant when interacted
with other terms, although such interactions are often intuitive (such as
interactions with the age of the child).

Table 3 Correlations between different indicators of food and nutrition security across countries

Calories
per capita

Diet
diversity

$1.25 day
Poverty

FAO Under-
nourishment

Child
Stunting

Child
Wasting

Low maternal
BMI

Calories per capita 1

Diet diversity 0.26 1

Poverty −0.63** −0.55** 1

Calorie deprivation −0.46** −0.30* 0.71** 1

Stunting −0.53** −0.63** 0.68** 0.51** 1

Wasting −0.07 −0.58** 0.38** 0.28* 0.45** 1

Low BMI, maternal −0.21 −0.47** 0.31* 0.08 0.47** 0.77** 1

Calculated from FAO’s food balance sheets, World Bank’s World Development Indicator database (World Bank 2012), and the Demographic
Health Surveys

The sample size is around 60 countries, depending on the variable pairs. All variables pertain to data collected in the 2000s. ** and * denotes
coefficient that are statistically significant at the 5 % and 10 % level, respectively. Dietary diversity is measured as the share of calories not derived
from cereals or starchy foods. Poverty is the $1.25 per day poverty headcount. FAO undernourishment is the estimated share of the population not
able to meet their estimated calorie requirements. Stunting and wasting refer to children under the age of 3 with WHO z-scores below two standard
deviations. Low maternal BMI is the percentage of women with BMI of less than 18.5
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insecurity. While we would argue that the nutritional implica-
tions of food insecurity should be paramount in underdevel-
oped settings, psychological dimensions are often of inherent
interest, since perceptions matter in their own right. Subjective
data can also be useful for gauging expectations, such as
expectations about inflation, food stores or upcoming harvests
(based on forward looking questions about food security,
for example17). A second advantage is the relatively low cost
of subjective data, especially compared to time consuming
expenditure data required to compute poverty and calorie
consumption estimates. A third advantage is that subjective
recall questions can be used to capture seasonality, such as
through the “hunger gap” question, which asks about the
number of months or weeks of hunger experienced in the last
year.

These advantages have prompted substantial enthusiasm
in the nutrition community (particularly for the HFIAS), but
there are thus far surprisingly few critiques of subjective
indicators in this literature, especially by economists, who
are traditionally wary of subjective indicators. While there is
a sizeable economic literature on the weaknesses of subjec-
tive indicators, very little of it applies to food security
questions specifically. The literature that does exist, howev-
er, raises some important concerns. Deaton (2011) and
Headey (2013) found that the ordering of questions signif-
icantly affected responses in two different Gallup surveys.
Deaton (2011) found that the bias induced by question
ordering in a high frequency Gallup poll of US citizens
had a larger influence of self-reported well-being than the
recent financial crisis. Headey (2013) found that question
ordering appeared to have a large effect on self-reported
food insecurity in China. His paper also raised concerns
about lack of comparability of self-assessed food insecurity
across wealth and education groups because of different
individual dietary standards or reference points (the lack of
a common reference frame is, in fact, a longstanding con-
cern that economists have with subjective indicators). In
particular, he found that self-reported food insecurity was
surprisingly high in some middle-income countries with
exceptionally high rates of educational attainment (includ-
ing Sri Lanka and a number of Central Asian countries).

Another issue related to cross-section validity is cross-
cultural inconsistency. Deitchler et al. (2010) tested the
cross-cultural comparability of the HFIAS scale in six coun-
tries and found that only three of the nine questions in the
HFIAS demonstrated adequate cross-country comparability.
Specifically, these were the last three questions pertaining to
experiences of hunger and their physical consequences: “No
food to eat of any kind”; “go to sleep hungry at night”, and

“go a whole day and night without eating”.18 In retrospect,
perhaps this result is not so surprising, since the meanings of
hunger and the physical consequences of hunger are less
open to interpretation than terms included in the first six
questions of the HFIAS, such as “worry”, “enough food”,
“preferred food”, “variety of foods”, and so on.19 It seems
likely that these terms don’t elicit a sufficiently clear refer-
ence frame. For example, “variety” for a poor person may
involve eating animal-sourced products once a month, but
for a wealthy person it may involve eating these products
once a day.

While the Deitchler et al. (2010) study is certainly infor-
mative, it makes little mention of other possible sources of
response bias. Possible sources of underestimation of food
insecurity include feelings of shame associated with admit-
ting hunger, or fear (particularly in authoritarian regimes
where even implicit criticisms of government policies are
not tolerated). And possible sources of overestimation of
food insecurity include increasing scope of public transfers
(food aid, social safety nets, or other welfare programs),
which foster material incentives for individuals to classify
themselves as food insecure.

These rather negative conclusions from the food security
literature on subjective indicators prompted us to look at
how subjective indicators correlate with other food security
and nutrition indicators, using household survey data from
Malawi, Cambodia, and Ethiopia. The results for Malawi
were previously reported in Table 1. For Cambodia and
Ethiopia we report results in the text below. For Malawi
we correlated a binary variable of subjective household food
adequacy with household expenditure and calorie consump-
tion per capita (in logarithmic terms) as well as dietary
diversity indicators and child anthropometrics. For Cambo-
dia we used the Cambodia Socio-Economic Survey 2009
and calculated similar parings for a binary household food
adequacy variable, as well as a “hunger gap” indicator
(measured on a weekly basis). For Ethiopia we used the
“hunger gap” indicator (measured on a monthly basis) from
the Welfare Monitoring Survey 2004/05 and correlated it
with household food expenditure and calorie consumption
per capita. It is important to note that while the subjective
questions in Malawi and Cambodia refer to experiences
over the past month, the question in the Ethiopia survey
refers to the past year.

17 We thank Chris Barrett for this point. Barrett (2010) makes a
compelling case for sentinel surveys, and argues that they should
include subjective “early warning” questions.

18 These three questions on hunger were subsequently developed into
the Household Hunger Scale. Also, while this paper does not consider
the Reduced Coping Strategies Index as an indicator of food insecurity
per se, a subset of the coping strategies was also validated for cross-
cultural use (see Maxwell et al. 2008).
19 Similarly, Studdert et al.’s (2001) survey of Jakartan mothers found
that some terms—such as the term “balanced diet”—translated very
poorly to that context.

336 D. Headey, O. Ecker



For Malawi and Cambodia, the strongest correlation of
subjective household food adequacy is with household ex-
penditure (with coefficients of 0.25 and 0.22, respectively),
followed by the DDS (with coefficients of 0.21 and 0.16,
respectively). However, the correlation of subjective food
security indicators with calorie consumption is low in Ma-
lawi (with a coefficient of 0.10) and even statistically insig-
nificant for Ethiopia.20 For Malawi and Cambodia the
correlations of the subjective household food adequacy in-
dicator with anthropometric indicators are also low (less
than 0.11), but statistically significant (with the exception
of weight-for-height z-scores for Cambodia), and no lower
than the correlations that other food security indicators share
with anthropometric indicators. For Cambodia the “hunger
gap” indicator yields slightly lower correlation coefficients
with all quantitative food and nutrition security indicators
than the binary household food adequacy indicator. In Ethi-
opia the correlation between the hunger gap indicator and
household food expenditure is much lower (with a coeffi-
cient of −0.04). Overall, then, the results are somewhat
mixed: there are some reasonably strong associations be-
tween subjective indicators and other food and nutrition
security indicators, but many correlation pairings are quite
weak. The results also seem to suggest that hunger gap
indicators perform substantially worse than the food ade-
quacy questions.

Our overall conclusion is that subjective indicators have
some potential to measure meaningful information on food
security, particularly on extreme forms of hunger and on
expectations of food insecurity. There may also be substan-
tial means of improving their measurement by eliciting more
precisely defined reference frames.21 But further validation
and consistency checks should certainly be conducted be-
fore these indicators can be classified as achieving adequate
cross-sectional validity.

Inter-temporal validity

We know of very few analyses that test the performance of
subjective indicators in gauging the impacts of shocks or
seasonal shortfall. Using the Gallup World Poll indicator of
“problems affording food”, Headey (2013) conducted some
basic tests to see whether within-country changes in this

indicator were significantly explained by real per capita
GDP growth. He found a highly significant and negative
effect of economic growth on changes in subjective food
insecurity, but he also noted the low explanatory power of
the regression, suggesting that measurement error was size-
able. Indeed, many countries saw implausibly large changes
in subjective food insecurity, implying that either the spe-
cific question or the survey itself was inducing measurement
error or response biases.

More generally, there is a significant problem with
interpreting changes in subjective indicators. For example,
Helen Keller International (HKI) uses the HFIAS in combi-
nation with anthropometric indicators for women and chil-
dren in the Food Security and Nutrition Surveillance Project
in Bangladesh. The HFIAS suggested that household food
insecurity increased by a remarkable 31% age points (or
69 %) between the first quarter of 2010 and the first quarter
of 2011 (from 45.1 % to 76.1 %), possibly as a result of food
price surges (HKI 2011). But, is it plausible that the latent
variable—food insecurity—really increased by such a large
amount? Objective indicators suggest otherwise. The pro-
portion of non-pregnant mothers in reproductive age with a
BMI below 18.5 increased by almost five percentage points
(or by 21 %, from 22.7 % to 27.5 %). The prevalence of
acute malnutrition (measured using weight-for-height z-
scores) among preschool children rose by almost three per-
centage points (from 7.6 % to 10.3 %). In contrast the
prevalence of chronic child malnutrition (measured using
height-for-age z-scores) declined by more than 3 % (or by
7 %, from 44.7 % to 41.4 %). Clearly, anthropometric out-
comes are lagging indicators, since households and individ-
uals do their best to protect food consumption. Even so, the
fact that the subjective indicator increased by a factor of 6
relative to maternal BMI clearly raises a problem: how does
one interpret quantitative changes in subjective indicators?
The uncertainty surrounding the meaning of such changes
also makes it very difficult for operational agencies to in-
formatively respond to this information. If subjective food
insecurity increases by 69 %, should the WFP and other
humanitarian agencies also raise food aid by 69 %?

Nutritional relevance

In principle, an attractive feature of subjective indicators is
that they can be asked of individuals as well as households,
although in practice questions asked about the household are
more common (as in the HFIAS and Gallup questions). One
underexplored issue is whether there may be response biases
pertaining to individual versus household information. For
example, questions about the food security of young chil-
dren need to be asked of parents, who may be unwilling to
admit that their children are inadequately fed. Similarly,
previous research has shown that men and women within

20 We should add a caution regarding over-interpretation of the corre-
lation coefficients between the food security indicators, considering
that estimates of (food) expenditure, calorie consumption, and dietary
diversity are derived from the same module in the surveys that likely
contributes to strong correlations.
21 One proposed means of improving subjective data is to use “an-
choring vignettes” to elicit common reference frames (King et al.
2004). Other response biases could also be reduced through assurances
of confidentiality, and informing respondents that their answers to
these question have no bearing on their qualification for transfer
schemes.
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the same household can give very different answers to
common questions about financial security, suggesting that
gender biases could constitute an important issue for indi-
vidual level subjective questions (Breunig et al. 2007).

Are subjective indicators good predictors of malnutrition?
There seems to be mixed evidence on this front. A recent
paper by Kac et al. (2012) found that severe food insecurity—
as measured by the HFIAS – was in fact a strong predictor of
overweight prevalence in female adolescents aged 15–
19 years. No less disturbing, a study of one particular district
of Nepal found no association between HFIAS-based food
security and child malnutrition indicators (Osei, et al. 2010).
In contrast, a recent study in a rural area of Tanzania did find
significant associations between the HFIAS and nutrition
outcome (Cordeiro, et al. 2012). Another very recent study
of the nutritional performance of HFIAS indicators in rural
areas of Bangladesh, Ethiopia and Vietnam byAli et al. (2013)
found much stronger correlations (using a common question-
naire). In all three countries higher degrees of food insecurity
predicted significantly higher rates of stunting and under-
weight prevalence, though only in Bangladesh did the authors
find that wasting was explained by severe food insecurity.
These multi-country results tend to suggest that the HFIAS
does impart nutrition-relevant information in cross-sectional
comparisons in relatively poor countries, but the association
with obesity in Brazil again raises concerns about cross-
country comparability of subjective indicators.

Conclusions and implications for improving food
security measurement systems

If measurement really does drive diagnosis and response,
then mismeasurement of food insecurity presumably drives
misdiagnosis and inappropriate responses (or no response at
all). Indeed, there are good grounds to believe that the costs
of mismeasuring food insecurity are non-trivial. Food secu-
rity indicators clearly influence the allocation of humanitar-
ian assistance and national welfare programs, yet different
indicators give very different messages about which coun-
tries are most food insecure. The FAO undernourishment
indicator tells us that the Democratic Republic of Congo is
the most food insecure country in the world (despite abun-
dant rainfall and no history of drought). Some poverty in-
dicators suggest Ethiopia is one of the poorest countries in
the world, but other poverty indicators tell that poverty in
Ethiopia is far below many of its neighbors (Alkire and
Santos 2010). South Asia’s enigmatically high rates of mal-
nutrition are often attributed to food insecurity (Deaton and
Drèze 2009), but could well be explained by health factors
(Headey et al. 2012; Spears 2013). And, as we noted above,
there are persistent significant controversies regarding the
welfare impacts of the global food crisis.

Summary and indicator scoring

Despite widespread dissatisfaction with common food secu-
rity indicators and measurement systems, very few studies
have attempted to rigorously justify improvements. In this
paper our first objective was to show that an ideal food
security indicator—or suite of indicators—must satisfy a
range of key criteria. Much previous research has focused
on the issue of cross-sectional validity, through correlation
analysis. To this we added increased emphasis on inter-
temporal dimensions beyond the ability to track slow-
moving trends. This includes the capacity to gauge the
impacts of major shocks, as well as seasonal effects. In
addition, a large body of literature now persuasively dem-
onstrates the instrumental importance of early childhood and
maternal nutrition, which should elevate nutritional rele-
vance to being a very important criterion for effective food
security measurement.

Table 4 summarizes our findings on the usefulness of the
four types of food security indicators, by each of these
criteria. We also assign scores for whether we deem the
indicator useful (2 points), potentially useful (1 point), or
of limited use (0 points) for each criterion, and we take the
sum of these scores as rough indications of how close the
indicator type is to the ideal. Admittedly, one could attach
more or less weight to different dimensions (our equal
weighting is arbitrary, but at least transparent).

Table 4 illustrates why we come down quite heavily in
favor of dietary diversity as a class of indicator with consid-
erable potential. In fact, dietary diversity indicators are the
only class of indicators that have at least some usefulness
according to each criterion. They are nutrition relevant in that
they capture both macro and micronutrient adequacy at least
in a general way, in that they are measurable at the individual
level, and in that they correlate well with nutritional outcomes.
They appear to have considerable potential for gauging the
impacts of shocks and seasonality, not only because dietary
diversity is sensitive to shocks, but also because they are
cheap enough to be collected at high frequency. And, within
countries dietary diversity increases with income in a more
linear manner than calorie consumption alone. It is perhaps
less clear that dietary diversity can be easily measured across
countries, especially once thresholds are used to define inad-
equate diets. On that front, however, we still suspect more
work is needed, particularly since we found that even a very
simple indicator of dietary diversity calculated from the FAO
food balance sheets performed better than other cross-country
indicators in terms of cross-correlations with other food secu-
rity indicators and anthropometric indicators of child malnu-
trition. So dietary diversity indicators have substantial scope
to add more value to food security measurement, especially if
they can be refined and improved, rendered more comparable
across populations, and measured more frequently over time.
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We are much more skeptical about subjective/experiential
indicators. Increasingly popular indicators—such as the
HFIAS scale—admittedly share with dietary diversity in-
dicators some desirable properties. They include the poten-
tial to focus on individuals, to pose questions on both total
food availability and dietary diversity, and (because of cost-
effectiveness) to be conducted at sufficient frequency in
order to be useful in picking up shocks and exploring
seasonality issues. However, the basic statistical validity
and consistency of subjective indicators has yet to be con-
vincingly established. Some existing evidence suggests that
they lack validity (including cross-country comparability)
and that they are highly sensitive to framing effects, ques-
tion ordering and other response biases (Deaton 2011;

Deitchler et al. 2010; Headey 2013). Future research should
therefore look at test-retest reliability as well and explore the
highly problematic issue of response biases. With the rapid
expansion of social safety nets in the developing world,
response biases could be even more problematic in future
as poor populations face ever-stronger incentives to exag-
gerate their food insecurity.

Finally, we also rank calorie deprivation and poverty
indictors quite poorly. Within countries, calorie deprivation
and poverty indicators are measured from the same infre-
quent datasets and hence suffer many of the same problems,
including lack of individual-level data and a limited capacity
to assess shocks and seasonality. Even for cross-country
comparisons and trends there are important limitations,

Table 4 Usefulness of food and nutrition indicators in gauging the impacts of shocks—a score sheet

Usefulness of indicators: “limited”=0 point; “Potentially”=1 point; “Useful”=2 points

Criterion Calorie availability Poverty Dietary diversity Subjective/experiential

Cross-section

Across countries Potentially Useful Potentially Limited

Usefulness limited by
concerns over accuracy
of FAO methods

Further research on
cross-country
comparisons required

Constrained by response biases
& lack of common reference
frame

Within countries Useful Useful Useful Limited

Constrained by response biases
& lack of common reference
frame

Inter-temporal

Gauges welfare trends? Potentially Useful Useful Limited

Limited by changing
calorie requirements &
low calorie demand
elasticities

Further research on
cross-country
comparisons required

Constrained by response biases
& lack of common reference
frame

Gauges impacts of
shocks?

Limited Limited Potentially Potentially

Not collected frequently;
limited to simulation
analysis

Not collected frequently;
limited to simulation
analysis

Cheap to collect, so can
be measured at high
frequency

Cheap to collect, so can be
measured at high frequency.

Can ask retrospective questions.

Gauges seasonality? Limited Limited Potentially Potentially

Cheap to collect, so can
be measured at high
frequency

Cheap to collect, so can be
measured at high frequency.

Can ask retrospective
questions.

Nutrition

Measured at the
individual level?

Limited Limited Useful Useful

Lack of individual data Lack of individual data Can be asked of
individuals as well as
households

Can be asked of individuals as
well as households.

Micro and
macronutrients?

Potentially Potentially Useful Potentially

Macronutrients only Micronutrient needs not
yet specifically
incorporated

Can be asked of
individuals as well as
households

Can ask about quality of diet,
but lack of common reference
frame

Total score (14) 5/14 (36 %) 7/14 (50 %) First: 11/14 (79 %) 5/14 (36 %)

Authors’ own construction
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especially with the much criticized FAO undernourishment
indicator We rank poverty indicators slightly higher than
calorie deprivation indicators, but we acknowledge that this
is partly a matter of judgment given controversies over the
international measurement of poverty, as well as the ques-
tionable nutritional relevance of poverty indicators.

Implications for improving food security measurement

A further implication of Table 4 and the conclusions drawn
in this paper is that the greatest deficiencies in existing
approaches to food security measurement is their incapacity
to gauge shocks and in their basic nutritional relevance. It
therefore behooves us to at least briefly discuss how these
gaps could be filled.

Improving the nutritional relevance of food security
measurement surely means using indicators which cap-
ture both macro- and micronutrient consumption, which
can be measured at the individual level, and which give
some sense of acute food insecurity (such as seasonal
shortfalls or consumption shocks). Dietary diversity in-
dicators seem to be useful to some extent in all three of
these dimensions, at least if they can be measured with
sufficient frequency. The nutritional relevance of food
security indicators can also be maximized by co-
measuring food security and nutrition indicators. This is
fast becoming the practice with the World Bank’s Living
Standards Measurement Surveys, including the new Inte-
grated Surveys on Agriculture (ISA) project. The
USAID-funded Demographic Health Surveys, the UN’s
Multiple Indicator Clusters Surveys, and various WFP
surveys also collect standard nutrition indicators and
some kind of dietary diversity indicators.

For cross-country purposes, we would argue that these
organizations should consider measuring dietary diversity in
a common way and in a manner that maximizes cross-
country comparability. One barrier to doing so has been
the argument that common dietary diversity thresholds
(cut-offs) do not impart consistent information on specific
nutrient deficiencies (Ruel et al. 2012). In our view this does
not necessarily invalidate dietary diversity indicators as food
security indicators, or even as broad proxies for dietary
quality: lack of dietary diversity is still indicative of high
rates of dependence on staple foods and poor access to more
nutrient-dense foods. How this lack of access translates into
specific nutrient densities is evidently very context specific,
but can reasonably be regarded as a somewhat separate
issue. Moreover, any problem with cross-country compara-
bility of a specific indicator must be regarded in relative
terms. Equally (if not more) severe problems plague the
estimates of purchasing power parities (i.e. estimating
cross-country price differences across very different con-
sumption bundles), which are absolutely essential to

measuring poverty across countries (Deaton and Dupriez
2011).22 Yet these obstacles have not stopped efforts in
poverty measurement, nor should it prevent attempts to
improve the measurement of dietary quality across coun-
tries. Hence a practical suggestion is for these key agencies
to develop common and internationally comparable dietary
quality indicators from household survey data (ideally, sep-
arate indicators for children, women and men) and to further
coordinate food and nutrition security surveys so as to
maximize country coverage.

The other major knowledge gap—the impacts of shocks
and seasonal shortfalls on food security—will be more
costly to fill, as it ultimately requires additional surveys
carried out on a high-frequency basis along the lines of the
NSS surveys conducted in Indonesia and Bangladesh.23

While these kinds of surveys yield very important insights
into the dynamics of food insecurity, and are certainly useful
for food security monitoring (Bloem et al. 2003), they are
also costly to implement. Hence we would argue that they
should be prioritized in countries that are highly exposed to
shocks. The extent of exposure could be measured by de-
pendence on humanitarian assistance, by exposure to natural
disasters and seasonal shortfalls in general, and by baseline
levels of chronic food and nutrition insecurity. These criteria
would help targeting resources to the countries or regions
where high-frequency food and nutrition security measure-
ment is most needed.24 The WFP and other humanitarian
and development agencies would be natural proponents for
such surveys; indeed, the WFP already uses sentinel site
surveys in a limited number of countries.

While the expanded use of high-frequency surveys would
involve substantial costs, we have several reasons for argu-
ing that the benefits of this measurement system would
ultimately exceed the costs by a healthy margin. First,
information communication technologies (ICTs) will surely
have a substantive effect in reducing the costs of data
collection and in improving the timeliness of their dissem-
ination. Second, climate change research suggests that many
already vulnerable regions could be much more exposed to
these shocks in the future, contributing to rising costs of
inaction (IPCC 2012). For example, recent climate research
in the Horn of Africa suggest droughts have already become
more common on the back of a much warmer India Ocean,

22 For example, how does one compare price levels between the
Cameroon, where cassava is a key staple, and India, where it is not?
These are fundamental issues that poverty measurement literature has
been struggling with - yet persisting with - for decades.
23 This recommendation is essentially along the sentinel systems ad-
vocated by Barrett (2010).
24 While there is a large number of developing countries in the world, a
subset of developing countries is much more exposed to natural di-
sasters and economic volatility than others. This is evident from data
on food aid receipts from the FAO (2012) and estimates of the number
of people affected by disasters, produced by EM-DAT (2012).
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and will continue to do so in the future (Funk et al. 2008).
Yet the data that feed into the monitoring of recurrent and
increasingly severe droughts in that region—including the
exceptionally severe drought of 2011—are infrequently col-
lected and more conjectural than they need to be.25 Highly
vulnerable regions like the Horn of Africa, the Sahel, and
South Asia—regions to which many millions of dollars of
humanitarian assistance are directed on annual basis— sure-
ly merit better monitoring of food and nutrition security.
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