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Annex 2

Progress on food security indicators in the developing world

Suite of food security indicators
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Dimensions of food security
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Prevalence of undernourishment indicator

The FAO prevalence of undernourishment (PoU) indicator monitors progress towards Millennium Development Goal target 1C of halving, between 1990 and 2015, the proportion of people suffering from hunger.92 Estimates of the number of undernourished (NoU) – calculated by multiplying the PoU by the size of the reference population – are used to monitor progress towards the World Food Summit goal of reducing by half the number of people suffering from undernourishment.93

The PoU indicator measures the probability that a randomly selected individual from the reference population is found to consume less than his/her calorie requirement for an active and healthy life. It is written as:
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where f(x) is the probability density function of per capita calorie consumption. The probability distribution used to infer the habitual levels of dietary energy consumption in a population, f(x), refers to a typical level of daily energy consumption during a year. As such, f(x) does not reflect the possible implications of insufficient food consumption levels that may prevail over shorter periods. The probability distribution f(x) and the minimum dietary energy requirement (MDER) are associated with a representative individual of the population, of average age, sex, stature and physical activity level.

Estimating the PoU requires the identification of a functional form for f(x), chosen from a parametric family. The parameters that characterize f(x) are the mean level of per capita dietary energy consumption (DEC) in calories; the MDER; the coefficient of variation (CV) as a parameter accounting for inequality in food consumption; and a skewness (SK) parameter accounting for asymmetry in the distribution.

To implement this methodology it is necessary to: (i) choose a functional form for the distribution of food consumption f(x); (ii) identify values for the three parameters, that is, for mean food consumption (DEC), its variability (CV) and its asymmetry (SK); and (iii) compute the MDER threshold.

[image: images]  The choice of a functional form for the distribution

Starting from the Sixth World Food Survey in 1996,94 the distribution was assumed to be lognormal. This model is very convenient for analytical purposes, but has limited flexibility, especially in capturing the skewness of the distribution.

As part of the revisions made for the 2012 edition The State of Food Insecurity in the World, the methodology moved away from the exclusive use of the two-parameter lognormal distribution to adopt the more flexible three-parameter skew-normal and skew-lognormal families.95 The flexibility gained from the additional parameter allows for independent characterization of the asymmetry of the distribution.

As a further refinement, the data themselves are used in this report to inform the decision regarding the appropriate distributional form. In this way, the empirical skewness from the distribution of per capita calorie consumption derived from national household surveys (NHS)96 is applied as a selection criterion. Using the skewness implied by the lognormal as an upper limit for the level of asymmetry, the skew-lognormal, which embeds the lognormal as a special case, is used as an intermediate step to the skew-normal distribution, which itself is a more general form of the normal distribution. The resulting model makes it possible to account for reductions in inequality of food consumption, such as those made by targeted food intervention programmes, ensuring a smooth transition towards a distribution in which food consumption is symmetric.

[image: images]  Estimating and projecting mean food consumption

To compute per capita DEC in a country, FAO has traditionally relied on food balance sheets, which are available for more than 180 countries. In most countries this choice was due mainly to the lack of suitable surveys conducted regularly. Through data on production, trade and utilization of food commodities, the total amount of dietary energy available for human consumption in a country for a one-year period is derived using food composition data, allowing computation of an estimate of per capita dietary energy supply.

During the revision for The State of Food Insecurity in the World 2012 a parameter that captures food losses during distribution at the retail level was introduced in an attempt to obtain more accurate values of per capita consumption. Region-specific calorie losses were estimated from data provided in a recent FAO study97 and ranged from 2 percent of the quantity distributed for dry grains, to 10 percent for perishable products such as fresh fruits and vegetables.

The latest data from food balance sheets refer to 2011; therefore, additional sources were needed to estimate the DEC for the last three years, 2012–14. The main source for 2012 and 2013 estimates was projections prepared by the Trade and Market Division of FAO. The Holt-Winters distributed lag model was used to project the DEC for 2014; in some cases, this model was also applied to compute projections for 2012 and 2013, when data from the Trade and Market Division were not available or unreliable. The Holt-Winters model uses a process known as exponential smoothing, which attributes higher weights to more recent data and progressively less weight to older observations. Weights decrease in each period by a constant amount, which lies on an exponential curve. For countries showing peculiar patterns, other simpler forecasting models were used, such as linear or exponential trends.

[image: images]  Estimating coefficients of variation and skewness

A new data treatment method

Variability (CV) and skewness (SK) parameters are derived from NHS wherever they are available and reliable. These surveys typically collect information on food as part of the expenditure module. Data from these surveys, when taken as observations of individual habitual consumption, are affected by high variability. It is therefore essential to apply data treatment methods before parameters are estimated. This is especially the case for the SK parameter, which is sensitive to the presence of extreme values.98

The method applied in this edition of The State of Food Insecurity in the World to assess the robustness of statistics for a sample is known as the “leave-out-one cross-validation” approach. With this approach, for a sample of size n, subsamples of size (n – 1) are created in which each observation is systematically left out of one subsample. For each subsample, the sensitivity of the statistic of interest – in this case, the SK parameter – to the excluded observation can be analysed, and observations that have a large impact are removed. The method allows a robust calculation of the SK parameter that is insensitive to any single observation found in the dataset.

Controlling for excess variability

As the original purpose of NHS is to measure the levels and changes in living conditions of the population, the data collected typically pertain to food acquisition over a given reference period. However, the aim of the food security analyses in this report is to capture habitual food consumption, which is expected to be less variable than food acquisition. Therefore, excess variability is controlled by assuming a stable relationship between income and consumption in calories, which nets out excess variability caused by some households boosting their food stocks while other households deplete theirs. In the past, this control for excess variability has been accomplished by grouping household food consumption levels according to income deciles.99

In this edition of The State of Food Insecurity in the World an extension of the method described above is used, based on a linear regression linking the log of per capita income to per capita calorie consumption, along with indicator variables for the month in which the survey was conducted, to control for seasonality. The regression can be written as:
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where PPCi is the per capita calorie consumption for household i, β0 is an intercept term, β1 is a regression parameter defining the linear relationship between the log of income and food consumption, and Monthj,i is an indicator variable with value 1 if the survey for household i took place in month j. The variability in food consumption due to income is then calculated from the fitted values of the regression adjusted for seasonality.

A new estimation of indirect CVs

The procedure described so far is employed in countries where one or more reliable NHS are available. Where this is not the case, so-called indirect estimates for the variability in food consumption are used. Indirect CVs were estimated by using the relationships between the CVs obtained from available household survey data and some key macroeconomic variables. In the past, the PoU indicator methodology was frequently criticized for holding CVs – which account for inequality in food consumption – constant over time for most countries.100 This practice does not take into account economic progress within a country and changes in the distribution of food consumption. To address this issue, in this report, indirect estimates have been updated from 2000 onwards by using a revised relationship among the CVs due to income and macroeconomic variables that also takes into account changes in food prices.

To fully investigate the effects of food prices changes on food access, measures of national prices should be used. In collaboration with the World Bank, FAO has developed a relative price of food indicator using data from the International Comparison Program101 and consumer food price indices






















	The indicator underestimates undernourishment, as it assumes a level of physical activity associated with a sedentary lifestyle, while poor people are often engaged in physically demanding activities.

	The methodology is based on macrodata, whereas microdata from surveys allow accurate measurement of food consumption.
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