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Summary

This report was commissioned as a two month consultancy to develop a method of assessing
the nutritional quality of food aid. In order to complete the project within the time frame, the
indices created are based on the simplest hypothetical scenario. Namely, all indices are based
on the minimal requirements estimated based on a reference individual for a population
entirely dependent on food aid. These measures could be calculated for all kinds of food aid
to be used as a reference point. The hypothetical scenario used here will not fit the context of
programme or project food aid and may not fit all populations dependent on emergency food
aid. Thus, the interpretation of results should be made in the context of local conditions,
including external sources of food, existing supplementation programs, and the nutritional
needs of a population where the food aid is delivered.

Nutritional requirements met by food aid are based on the estimated needs of the “reference
individual” from a population dependent on emergency food aid. These measures are meant
as a means of documenting the nutritional content of food aid, scaled to the amount of food
aid delivered. Furthermore, per ton quality indices are also included for use in time trend
comparisons, to document changes in the micronutrient quality of food aid, per ton. These
indices identify nutritional imbalances in food aid deliveries. Using these measures to
identify nutritional gaps requires validation using more direct measures. Furthermore
conclusions are limited by the availability and quality of existing food composition tables.

The final score is based on the ratio of nutrient to energy requirements met. The indices
developed, include intermediate indices such as the total nutrient requirements met and “per
ton” quality indices. Together these provide a total picture of food aid. If the quality
measures are used without consideration of the total quantity of food aid given, food aid
donors might be encouraged to donate less in exchange for higher quality. The primary
emphasis should be on maintaining the quantities. However, quality measures provide
additional information about food aid that helps assess the balance of multiple nutrients in
food aid deliveries. Further adaptation to these indices might be useful to apply these
measures based on the actual conditions under which food aid is given and received.
Methods developed here can best identify trends over time in food aid quality, as measured
by the balance of multiple nutrients relative to energy.



1. Literature review

1.1 Documenting food aid deliveries

Food aid deliveries reached a record low of 5.9 million metric tons in 2007 (WFP, 2008).
While the levels of donations have been steadily less since 1999 the need for food aid has
increased related to an increase in natural disasters and additional pressures related to climate
change, rising fuel prices, and increasing cost of cereal grains (WFP, 2007). The
astronomical increase in food prices has been documented, with a 55% increase in the prices
of wheat, a 70% increase in the price of maize, and a tripling in the price of rice in the one
year period from May of 2007 to May of 2008 (Klotz et al, 2008). Related to household
budgeting strategies, higher food prices may contribute to micronutrient malnutrition (Klotz
et al, 2008). The concerns about micronutrient quality are not new. A number of researchers
have called for a shift in paradigm to improve the (micronutrient) quality of food systems
(Combs et al, 1997; Welch & Graham, 2004). A number of strategies have been proposed to
improve the micronutrient quality in developing countries ranging from supplementing diets
with meat (Allen, 2002; Tontisirin et al, 2002) to home gardens (Tontisirin et al, 2002) and
the breeding bio-fortified staple plant foods. Specific to the food aid context, van den Briel
et al (2007) have shown how local fortification of cereal grains can help to reduce iron and
vitamin A deficiencies. Assessing the total macro and micronutrient requirements met by
food aid, as well as the nutrient quality of food aid per ton, are both equally necessary given
current trends.

1.2 The need to measure food aid deliveries in terms of nutrient quality

Food aid is currently assessed in terms of wheat equivalents or monetary values, with no
evaluation of the nutrient quality of food aid. However, the importance of micronutrient
quality is well established. In the 1980s, when world energy and protein production was
sufficient to feed the world, emphasis shifted towards improving micronutrient quality
(Welch, 1999). The focus on widespread nutritional deficiencies led to recommendations
such as increasing the production of traditional crops which are higher in iron and other
limiting nutrients (ibid). Currently, escalating cereal grain prices underscores the need for
continued emphasis on energy sufficiency while also attending to widespread micronutrient
deficiencies.

1.3 Nutrient quality and child growth and cognition

Clinical evidence shows a clear relationship between nutrition and optimal child growth. The
relationship between energy intake and child growth in height is strong and consistent.
Additionally, a number of specific micronutrients have also been related to improved child
growth. In their recent chapter A Multiple Micronutrient Malnutrition, Ramakrishnan and
Huffman (2008) describe the micronutrients most important to optimal child growth. Of the
single micronutrients, zinc is most clearly related to improving height and weight in children
(ibid). However, there is a recent focus on multiple rather than single micronutrient



supplementation (ibid). Studies on foods have focused on animal products showing
improvements in growth (Allen et al, 1992) although fortified foods have shown varying
results (Ramakrishnan and Huffman, 2008).

1.4 Micronutrient quality and immune function

Although exact functions and mechanisms are not always known, it is clear that
micronutrient deficiencies have a vital influence on the immune response. Deficiencies of
iron, zinc, vitamin A and vitamin C are known to diminish immune function, which can lead
to increased prevalence of and morbidity and mortality from infectious disease. In the year
2000, over 800,000 deaths were attributed to iron deficiency (Mathers et al., 2007).
Malnutrition may also increase the severity of respiratory infection (Johnson et al., 1992).
The prevalence of respiratory disease is higher in children with low Vitamin A and Zinc
status (Sommer et al., 1984; Bloem et al., 1990; Bahl et al., 1998). Moreover zinc can
prevent and palliate pneumonia (Bhutta et al., 1999, 2000). Lower respiratory infections
caused 3.8 million deaths in 2002 (Mathers et al., 2007). A healthy immune system is vital to
resistance against the gastrointestinal bacteria, viruses or parasites that cause diarrhoeal
disease. Vitamin A and zinc are associated with higher morbidity and mortality due to
diarrhoea (Mitra et al., 1998; Penny et al., 1998, Sommer et al., 1984; Black 2003).

The strong inter-relationship between nutrition and infectious disease was made apparent by
the case of HIV/AIDS. In people living with HIV/AIDS, even in the absence of symptoms,
energy needs increase by 10%. In the case of AIDS, the increased energy needs are 20-30%
or more (WHO, 2003). Furthermore, a number of clinical studies have indicated increased
needs for a number of micronutrients, particularly although not exclusively, anti-oxidants.
While energy and micronutrient malnutrition influence HIV disease progression, HIV
infection, in turn, can lead to symptoms that reduce intake, reduced uptake or increased
excretion that can result in weight loss, micro-nutrition losses and ultimately nutritional
deficiencies. Furthermore, higher intake of niacin, vitamins B, B,, Bz and C are associated
with slower progression to AIDS. Exact mechanisms are not known but vitamin C, apart
from enhancing the immune response, may also inhibit virus replication (Harakeh et al., 1990,
1995). Studies on the effect of zinc and iron on AIDS progression have provided conflicting
results (Tang et al., 1993, & 1996, Graham et al., 1991, Clark & Semba., 2001, Traore &
Meyer 2004). In the context of food aid, an HIV affected population will need a greater
quantity as well as quality of food.

Malaria is the most important parasitic disease of human beings and currently accounts for
approximately 2-3 million deaths a year (Guinovart et al., 2006). Nutrients strongly influence
malaria morbidity and mortality and, in turn, malaria also has a profound effect on the hosts’
nutritional status. For example, vitamin A and zinc are associated with a decrease in
morbidity due to Malaria (Cuevas et al., 2005, Caulfield et al., 2004). A poor thiamine status
has also been reported to be associated with a greater risk of severe malaria in simple clinical
malaria (Krishna et al., 1999). The exact effect of iron deficiency is not completely
understood, although iron deficiency anaemia has been identified as both a cause and a
consequence of malaria (Richard et al., 2006; Nyakeriga et al., 2004).



2. Introduction

2.1 Nutritional guidelines in the emergency food aid context

Nutritional needs and guidelines for populations dependent on emergency food aid have been
clearly identified by the World Food Programme (WFP) in two joint publications. These
guidelines provide the basis upon which food quality can be assessed. In Food and Nutrition
Needs in Emergencies, a joint publication between the WFP, United Nations High
Commissioner for Refugees (UNHCR), United Nations Children’s Fund (UNICEF) and the
World Health Organization (WHO), specific guidelines are given for the energy and
macronutrient needs for populations entirely dependent on food aid. These guidelines are set
based on activity levels usual in populations reliant on emergency food aid. The guidelines
recommend food aid to provide, per person per day, 2100 kilocalories, 17 percent energy
from fat and 10-12 percent of energy from protein. In a separate joint statement by the WHO,
WEFP & UNICEF (2002), 15 micronutrients are identified as most important to the context of
emergency food aid. These 15 micronutrients are: vitamin A, vitamin D, vitamin E, vitamin
C, thiamine, riboflavin, niacin, vitamin B6, vitamin B12, folic acid, iron, zinc, copper,
selenium, and iodine. Food aid quality should be assessed based on how well food aid
deliveries contribute to these 15 micronutrients as well as meeting needs for energy, protein
and fat.

2.2 Food composition tables for assessing food aid deliveries

NutVal, an emergency food aid rationing software programme, was developed as a
collaboration between the World Food Programme in Rome, Italy and the United Nations
High Commissioner for Refugees (UNHCR) in Geneva, Switzerland. The NutVal
programme was commissioned by WFP to help calculate the optimal combination of foods to
best meet the nutritional requirements of individuals receiving emergency food aid (NutVal,
2008). The “minimal nutritional requirements” values of individuals receiving emergency
food aid are based on a reference individual with a level of activity requiring 2100
kilocalories (WHO, 2000). Protein, fat and micronutrient values
(UNHCR/UNICEF/WFP/WHO, 2002) are also based on the reference individual as used in
the NutVal programme. The nutrient values are based on the food composition table used in
the NutVal programme. Data Sources for Foods and Nutrients and links to details of the food
composition tables can be found within version 2 of the NutVal 2006 programme (download
available at http://www.NutVal.net/2008/05/download-page.html). Where database entries
were inconsistent, the midpoint value was used. Specific conversions used for calculating
niacin equivalents and international units of vitamin A are also described in the NutVal
programme. Where micronutrient values are unknown they are left blank in the food
composition table and are entered as O in the analysis here. Finally, the NutVal programme
clarifies that nutrient values are based on raw portions of food; the actual nutritional values
will vary by food preparation and cooking practices.

The WFP conducted an extensive comparison of food composition tables, with commodities
relevant to food aid. Multiple food composition tables were compared and findings indicated



that existing data food composition tables, including those in NutVal, are not yet sufficient.
Therefore, a new food composition table was being constructed when this analysis was being
done. Unfortunately, the improved food composition tables were not available to include in
these results.

2.3 Food Labelling and Profiling

A system of scoring food aid is needed which includes the essential macronutrient (energy
protein and fat) and micronutrient needs. Examples used for the scoring of whole foods, to
summarize the information in a clear and systematic way, exist in the literature. Food
labelling, as described by Drewnowski, was developed with the goal of guiding shoppers to
make healthy choices (Drewnowski, 2005). One of the earliest such examples was the
University of Michigan grocery shopping guide as a point-of-sale guidance system (Mercer
et al, 1988). The “Choices” profiling system originates from the Unilever food labelling
system and provides a logo for food products that fit set criteria (Ik Kies Bewust report 3.2,
2007). In the UK a system stoplight programme was developed (Snelling, 2007).

These food profiling systems evaluate foods based on population health concerns, largely
focusing on overweight, obesity and chronic disease risks. However, micronutrient
contribution is also considered. Because of the importance of milk to calcium, for example,
the “Choices” system allows for more flexible standards regarding fat and saturated fat
content for milk as compared to other foods.

While labelling and logo approaches are focused on assisting shoppers in making healthy
choices, they provide useful methods that can be adapted to the emergency food aid context.
Namely, the score should be evidence-based, focusing on the priority nutritional concerns for
the target population e.g. food aid recipients, and should evaluate foods in a manner that is
sensitive to the context of how a food aid is delivered.

2.4 Existing Food Quality Scores

A number of diet quality indexes have been developed (Kant, 1996). Most useful to
developing a score for assessing food quality based on the above 18 nutrients is a method
developed by Madden and Yoder (1972). This method assesses foods based on the ratio of a
given nutrient contained in a food relative to the recommended daily allowance (RDA) for
that nutrient. The ratio for individual nutrients provides useful, easily interpreted, information.
A summary score for the food can be used by taking the mean of the nutrient specific ratios,
a scoring system described as a mean adequacy ratio (MAR), a concept that allows for
assessing foods based on their mean contribution to nutrient requirement recommendations.
A second approach, also helpful to the food aid perspective, was developed by Lachance
(1986). This method is the Calories for Nutrient Score (CNF) which averages, over a number
of nutrients, the energy density of a food over the mean percentage daily value for 100 grams
of a food.

Drawing on the methods above, we create a new index for scoring food aid deliveries, scaled
to metric tons and based on the nutrient recommendations for the emergency food aid context.



The methods above provide two key concepts that are critical in developing a score for the
emergency food context. First, the score should assess the nutrients most important to the
population based on the needs of populations receiving food aid as identified by the “minimal
requirements”. Second, the score should help to assess whether food aid provides a balance
of all nutrients. Finally, energy density based approaches can help to identify whether
emergency food aid provides a balance of minimal requirements for multiple nutrients
(protein, fat, trace minerals and vitamins) in proportion to the energy requirements
contributed.

2.5 Optimization modelling

Darmon, Ferguson and Briend (2002) developed a modelling approach to calculate the
optimal nutrient density of a population’s diet. They used linear programming to identify the
constraints in meeting nutritional recommendations in a population's diet. Darmon et al
(2002) used food consumption data collected during 2 seasons from rural Malawian children
aged 3-6 years. Using modelling techniques they were able to identify when locally available
foods were not sufficient to meet needs. More specifically, they were able to identify that in
the non-harvest season, nutritional adequacy was impaired by the low availability of
riboflavin- and zinc-rich animal or vegetable foods and by the high phytate content of other
foods. Aspects of the Darmon et al (2002) approach are also utilized here. In this case the
available food is emergency food aid and the nutritional recommendations are replaced by
the estimated requirements of a reference individual. Like Darmon et al (2002), we assess
gaps between recommended intakes and food available using a nutrient density approach.

2.6 Donor and recipient countries

The World Food Programme maintains a comprehensive database covering world-wide food
aid flows, allowing for the monitoring of food aid allocations and management. This system,
called the International Food Aid Information System (INTERFALIS), provides a source of
information that enables measurement of food aid flows and assessments of food aid quality
with 20 years of data available. INTERFAIS reports “deliveries,” defined as food aid that
actually reaches the recipient country. According to a 2007 WFP report, 83 countries or
territories received 6.7 million tons of food aid in 2006 (Interfais report WFP, 2007). Food
aid falls under three main categories defined as follows: 1. Emergency food aid is destined
for victims of natural or man-made disasters; 2. Project food aid aims at supporting poverty-
reduction and disaster prevention activities; 3. Programme food aid is usually supplied
bilaterally from one government to another as a resource transfer for balance-of-payments or
budgetary support. These three types of categories differ in their objectives. The emergency
food aid context, as used here, is the only food aid category in which a recipient population
might be entirely dependent on the food aid provided. Furthermore, project and programme
food aid may not have, as a principle aim, the goal of improving nutritional status per se. In
project food aid, for example, deliveries may be used as incentives whereas programme food
aid may be sold.

Combining all food aid together, nearly half of the recipient countries (n=40) were from sub-
Saharan Africa. The top two countries receiving food aid in 2006 were Ethiopia (12%) and
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the Sudan (9%). While populations dependent on emergency food aid may also have other
sources of food, populations receiving emergency food aid are closer to the simple
hypothetical scenario used here. Thus, emergency food aid is the basis for illustrating the
proposed methodology. For Ethiopia 91% of food aid deliveries were categorized as
Emergency Food Aid and in the Sudan nearly all (99%) of the deliveries received fit the
category of emergency food aid (WFP, 2007). Overall, the USA contributed 49% to
emergency food aid and the EU 24% in 2007 (WFP, 2007). Thus, the food aid deliveries
given to Ethiopia and the Sudan as recipient countries and the USA and EC as donor
countries are used to illustrate the methods developed.
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3. Aims and Objectives

Previously, food aid been measured in wheat equivalents, based on metric tons, or in
monetary value, such as in US dollars or Euros (see internal WFP document, A proposal to
develop Nutritional Measure of Food Aid Flows). However, in the current environment of
inflation and food shortages, it is important to have alternative methods of assessing both the
quality and quantity of food given and received. Furthermore, wheat equivalents or monetary
values do not assess nutritional quality of the food supply. Maintaining the necessary
balance of energy, protein, fat and micronutrients requires a tool for measuring both the
energy sufficiency as well as nutritional quality of emergency food aid. There is a clear need
for a tool that can be used to report food aid quality and monitor changes over time.
Comparisons from year to year are challenging given the fluctuations in food aid quantities
given in response to famine. Furthermore, converting food aid into grain equivalents does not
adequately account for differences in the nutritional value of foods. Identifying nutritional
imbalances in food aid deliveries may help to identify specific nutrients that are in short
supply. This information can be used to stimulate donations that would redress imbalances
between food aid deliveries and nutritional requirements.

An instrument for assessing food aid quality will be developed using, as examples, the food
aid flows to Ethiopia and Sudan. Separate analysis will compare the quality of emergency
food aid deliveries donated by the USA and EU. The overall aim of this project is to creating
a measure that is suitable as a tool for monitoring, reporting and advocacy. This aim is met
through a summary score that measures the quality of food aid comparing nutrient
contributions relative to energy. A further objective is to provide additional measures that
quantify and qualify the nutritional value of food aid they provide over time. Together these
indices provide a total picture of the nutritional value of food aid.

12



4. Methodology

The first two sections below describe the reference individual and minimal requirements for
selected nutrients, as this information is the basis of all indicators used for the final score.
The initial indicator is a measure of the total number of reference individuals whose minimal
requirements would be met by the food aid. The second is a per ton quality indicator. This
indicator measures the number of hypothetical individual requirements met, annually, per ton
for each of the nutrients. This information can be provided for a single commodity or for a
food delivery. Next, two summary scores of nutrient density are created. The main summary
score used to measure the quality of food aid provides a scaled mean of the nutrients relative
to energy. An additional summary score is described in text at the end of the Methodology
section. This score is supplementary to the main score and simply counts how many nutrients
are provided at levels equal to or exceeding energy.

4.1 Minimal requirements and the reference individual

The calculation for the number of hypothetical individual requirements (HIR) is based on 1)
the nutritional requirements estimated for individuals receiving emergency food aid and 2)

the nutritional content of food aid. Values have been determined both for the average
requirements of individuals dependent on food aid as well as the nutrient composition of
foods, which is based on NutVal. For the purposes of our scores, the minimal requirements
for populations dependent on emergency food aid are defined by the World Food Programme.
These values are based on the needs of the population served by the food aid deliveries.
Calculations based on minimal requirements are a point of reference for all indices. The
methods developed here focus on identifying deficiencies. Excesses of nutrients are not
addressed.

4.2 The nutrients to be included

WEP (2002) includes specific energy recommendations as well as for protein, fat and 15
micronutrients including vitamin A, vitamin D, vitamin E, vitamin C, thiamine, riboflavin,
niacin, vitamin B6, vitamin B12, folic acid, iron, zinc, copper, selenium, and iodine. The
ideal nutrient quality score would have included all of these nutrients. Because of the limited
number of micronutrients available from NutVal we are not able to include vitamin D,
vitamin E, vitamin B6, vitamin B12, folic acid, zinc, copper, or selenium in our indices. The
remaining seven micronutrients together with protein, energy and fat are shown in Table 1.
Because this analysis is based on food aid given annually, the minimal requirements are
converted from daily into annual measures. The annual requirements for the ten nutrients
shown in Table 1 are the basis for evaluating the requirements met per ton of food aid.

13



Table 1. Daily and annual minimal requirements for the reference individual

Minimal | Energy Protein Fat Iron Iodine | Vitamin | Thiamin | Ribo- Niaci Vit-
require- A e flavin n amin C

ments

Daily 2100 525¢ 40¢ 41 150 pg | 500 pg | 0.9 mg 1.4 mg 12 28 mg
Require- kcal mg mg

ments

Yearly | 766,500 19,163 g 14,600 g | 14,96 | 54,750 [ 182,500 | 329 mg | 511 mg | 4,380 | 10,220
Require- kcal 5 mg ug ug mg mg

ments

4.3 Commodity contribution divided by nutrient requirement

All assessments will be based on the nutrient contents of foods relative to “minimal

requirements” per year as defined in Table 1 above. These values are used to determine the
denominator to calculate the total nutrient requirements in a ton of commodity. The formula
for this calculation, given below as CR;, is equal to the total nutrient requirements provided

in a ton of commodity. For every nutrient j, the nutrient content per metric ton of food
commodity i is divided by the yearly minimal requirement for a reference individual for each
nutrient. The values for r; are given in Table 1 above as “daily requirements” in the first row.
The values for R;, the yearly hypothetical individual requirement for each nutrient, are
provided in the second row (Table 1).

n;:  Content of nutrient j in food commodity , per 100 g.
N; =n,-1000(: Content of nutrient j in food commodity i, per 1 metric tonne.
r Daily hypothetical individual minimal requirement per nutrient j

R; =r;-365: Yearly hypothetical individual minimal requirement per nutrient j

n.-10000 N,
R =—t "1
" 1365 R,

J
4.4 Assessing donations given to and received by Ethiopia and Sudan

The number of hypothetical individual requirements values will be used to assess the
nutritional values of food aid, both in terms of quantity and quality. All analysis is based on
the HIRt for each nutrient. The basis of this calculation is the minimal requirements met
values for nutrients as defined by the World Food Programme, based on the “hypothetical
individual” requiring 2100 kilocalories. The hypothetical individual requirements for each
nutrient are used to create scores for each food commodity based on the balance of nutrients
relative to energy. The methods developed here will be illustrated using the actual food aid
deliveries to Ethiopia and Sudan. The quantity and quality of the portions of contributions to
Ethiopia and Sudan given by the two main donors, the United States and the European
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Commission, will also be assessed separately. Specific quantity and quality indicators for
assessing food aid are described in detail below.

4.5 Intermediary indicators and the final score used to assess food aid quality

Below are calculations for the measures for the nutritional value of food aid. The notations
that are the basis of the formulas are given below. The final scores are based on a total
number of / food commodities, for J macro and micronutrients. The content of nutrient j for

commodity i is described as n; per 100 grams and N; per metric tons. The hypothetical
individual minimal requirement per nutrient i is described as r, for the daily requirement and
R, as the annual requirement. Q,1is the total food aid quantity for a given commodity, with

total food aid quantities summarized as Q. The proportional contribution of a given
commodity to a given food aid delivery is described as d; with all values of d, adding to 1.

I: Total number of food commodities, where commodities are: i = (1, 2, 3, ..., I).

J: Total number of macro and micronutrients (10), where nutrients are: j =
(1,2,3,...,J) [i.e. j=1 energy, j=2 fat, j=3 protein, ..., j=10 vitamin C].

n;:  Content of nutrient j in food commodity 7, per 100 g.
N; =n,-1000(: Content of nutrient j in food commodity i, per 1 MT.
T Daily hypothetical individual minimal requirement per nutrient i

R, =r.-365: Yearly hypothetical individual minimal requirement per nutrient i
Q,:  Total food aid quantities in MT of i" commodity.

1
0= ZQZ. :  Total food aid quantities in MT.
i=1

d,=Q./Q: Sharein 1 ton of commodity i in selected K food aid deliveries in percentage.

HIRt; — per total food aid delivery

The next formula HIRt; provides the total hypothetical individual requirements met by
multiplying, for each commodity, CR;times the total food aid quantities of commodity Qi in

metric tons. The results are summed for all commodities in a delivery. There are 10 HIRg;
scores, one for each nutrient. The formula for HIR(; is given below with the formula for CR;;,

15



which is the sum of the total requirements met for nutrient j for each commodity i times the
metric tons of commodity i. The formula is described again in Table 2, in words, using the
actual values for the annual requirements (R, ).

I
HIRt; =Y CR; -0,

i=1

n; 10000 N,
r.-365 R

J J

where CR; =

HIR; - per 1 ton

The formula HIR; provides the hypothetical individual requirements per ton of food, which is

the total hypothetical individual requirements (HIRt;) divided by the total tons of food aid in
a delivery. There are ten HIRi scores, one for each nutrient.

! !  HIRt,
HIR, =) CR,-d, =) CR, 2 T
i=1 i=1 Q Q

HIRs - per 1 ton (Final Score)
The formula HIRs provides a score for the hypothetical individual requirements. This score
is a ratio of the HIR; for a given nutrient j, compared to HIR, the HIR value for energy. The
scores are capped at 1 for each nutrient and divided by the number of nutrients (J), providing
a scaled mean. The final result is expressed as a percentage, with a score of 100% indicating
nutrient HIRs values being in balance with energy.

J ZI: Cszi d
i=1

Zmin |

J=1 ZCRn -d, Zmin[ Rj ,1}
HIRs = il ==
J J

where j=1 refers to Energy

The first is a quantity measure, used to assess the total nutritional contribution of food aid
given and received by Ethiopia and the Sudan. The total HIR value of a food aid package
converts tons of food aid into total number of Hypothetical individual Requirements met
(HIRt). HIRt will be calculated for Ethiopia and the Sudan, separately. Furthermore, from the
total donations given to Ethiopia and Sudan, the HIRt from the donations given by the United
States and the European Commission will also be calculated separately. The HIRt values will
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be calculated separately per nutrient, comparison of differences for HIRt values per nutrient
providing information about the balance of nutritional requirements. HIRt provides a
measure that includes the full scale of a donation of food aid, and should be interpreted as a
quantity measure, providing a measure of the scale (size) of the delivery. The interpretation
of HIRt is based on the total hypothetical individuals whose requirements could be met.
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Table 2: The formulas for Total Hypothetical Individual Requirements (HIRt) values per 100 grams and per ton per year

HIRT Nutrient Formula per 100 grams Formula per ton annual

HIRt Energy Energy 100g food commodity/2100 kilocalories Energy ion food commodity/ 766,500 kcal

HIRt Fat Grams fat 100g food commodity/40 grams Grams fat on food commodity/ 14,600 grams

HIRt protein Grams protein 10og food commodity/ 2.5 grams Grams protein (on food commodity/ 19,163 grams

HIRt iron Milligrams iron 100g food commodity/41 milligrams Milligrams iron (on food commodity/ 14,965 milligrams

HIRt iodine Micrograms iodine 100g food commodity/ 150 micrograms Micrograms 10dine (on food commodity/ 94,750
micrograms

HIRt vitamin A Micrograms vitamin A 10og food commodity/ Y00 micrograms Micrograms vitamin A (on food commodity/ 182,500
micrograms

HIRt thiamine Milligrams thiamine 100g food commodity/0.9 milligrams Milligrams thiamine (o food commodity/329
milligrams

HIRt riboflavin Milligrams riboflavin 100g food commodity/ 1.4 milligrams Milligrams riboflavin on food commodity/3 11
milligrams

HIRt niacin Milligrams niacin 10og food commodity/ 12 milligrams Milligrams niacin ton food commodity/4,380 milligrams

HIRt vitamin C Milligrams vitamin C 100g food commodity/28 milligrams Milligrams vitamin C (on food commodity/ 10,220

milligrams
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4.6 Reporting the per ton indicators of food aid

The HIR; (per metric ton) values will be reported in a summary document, per nutrient, in a
Table showing the HIR values per ton of food aid, per commodity, and for a total food aid
delivery package. Results can be interpreted as the total number of reference individual
whose requirements are met for each nutrient. This value is calculated for the total annual
delivery or for the food aid delivery contributed by the United States or the European
Commission. For the total delivery package, the results of the ten nutrients will be further
described using spider web graphs and a bar chart showing the number of (hypothetical)
adults whose requirements can be met for a year by an adjusted average ton of food aid
delivery. A spider web graph will be used to provide a pictorial overview showing the
relative balance of the 10 HIR; values. spider-web graphs are shown below to illustrate the
nutrients that are most deficient. Attention will be given to nutrients with HIR values of less
than 40% proportionate to the energy HIR.

4.7 Counting the nutrients in balance with energy (HIRc)

A score not described in the formulas is an additional measure, HIRc. This score is a simple
counting that assesses the number of nutrients whose HIR values are equal to or exceeding
energy HIR. A nutrient is counted as in balance with energy if the HIR value of a nutrient is
equal to or exceeds the HIR for energy. A perfect score of 10 would indicate all 10 nutrients
have HIR values equal to or exceeding energy. In other words, a HIRc score of 10 indicates
that where the reference individual’s needs for energy are met, all other nutrient requirements
of the reference individual are also met. HIRc is used for scoring a full delivery rather than
individual commodities. For example, iodized salt or micronutrient supplements are not
scored using HIRc as these commodities do not provide energy. However, the micronutrient
contributions of iodized salt and micronutrient supplements are an important component of
the HIRc score for a full delivery. Thus, non-energy containing commodities are included in
HIRc assessment of the food aid delivery. This score shows how many nutrients are in
balance with energy requirements, based on the reference individual. It provides an
additional context for understanding the HIRs score.
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5. Results

The results for the proposed methodology are illustrated using the emergency food aid for
2006 for the two largest donors (the EC and the US) and the two largest recipients (Ethiopia
and the Sudan).

5.1 Ethiopia: Tons emergency food aid donations by source

Table 3 shows the amounts in tons of emergency food aid donated to Ethiopia, in total, and
by the USA and EC. Figure 1 shows 70% of all emergency food aid to Ethiopia comes from
the USA, with 15% coming from the EC and 15% from other donor countries. Figure 2
further shows that most of the emergency food aid donated to Ethiopia, in tons, is mainly
from wheat (53%) maize (17%) and corn soy blend (8%) which together contribute to 78%
of the contribution to Ethiopia.

Table 3: Emergency food aid to Ethiopia by Commodity in Tons

Metric tons Metric tons Commodity in
From USA From EC Proportion to
commodity Total tons Total Tons (%)

BEANS - - 3111 0.5%
CER & GRAINS - - 170 0.0%
CORN SOY BLD 45558 - 56208 8.5%
EDIBLE FAT - 15 15 0.0%
FAFFA - 5479 22189 3.4%
H.R.W.WHT 41995 - 41995 6.3%
IODISED SALT - - 150 0.0%
LENTILS 23749 - 23949 3.6%
MAIZE 2417 40700 109630 16.6%
PEAS 2650 - 2650 0.4%
RICE 5460 - 5460 0.8%
SOFT WHEAT 17450 - 17450 2.6%
SORGHUM - - 1088 0.2%
SOYA FLOUR - 788 788 0.1%
SOYA OIL - - 45 0.0%
SUGAR - - 138 0.0%
VEG OIL 11159 - 13945 2.1%
WHEAT 268350 45962 347610 52.5%
WHEAT FLOUR - - 2693 0.4%
WHEAT SOYA -
BLD 3496 3496 0.5%
WHOLE PEAS 1130 - 1130 0.2%
YEL SPL PEAS 4286 - 7821 1.2%
Total Delivery 427701 92943 661729 100.0%
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Figure 1: USA and EC contributions to Ethiopia
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Figure 2: Composition of Emergency Food Aid to Ethiopia by Commodity

B WHEAT O MAIZE I CORN SQOY BLD
mHRW.WHT B LENTILS FAFFA
m Other

53%

22



Table 4: HIRt for Ethiopia

HIRT
| ENERGY | PROTEIN FAT IRON IODINE VIT. A THIAMINE RIBOFLVIN | NIACIN VIT.C
cl:ﬂ)?]?ribution 1,959,448 2,933,721 1,356,428 1,634,885 495,896 177,130 4,447,081 1,080,634 7,847,573 2,073,561
cI:Eo(?ltribution 417,499 564,564 198,703 289,035 0 315,211 931,396 270,255 1,206,592 160,832
g(()):latll‘ibution 3,044,680 4,393,288 2,105,672 2,484,138 694,366 1,025,457 6,847,781 1,923,073 10,551,690 3,164,348

5.2 Ethiopia: Total Number of Hypothetical individual Requirements Met (HIRt)

Table 4 shows the total number of persons whose minimal energy requirements could potentially be met based on the 2100
kilocalories of energy (HIRt). The US contribution provides energy to meet the minimal needs of nearly 2 million reference
individuals for a year, the EC contribution provides energy requirements for 417,000 reference individuals for a year and the total
deliveries to Ethiopia meets the energy needs for just over 3 million reference individuals for a year. However, comparing across
nutrients indicates there is imbalance in the nutrients provided by deliveries. Namely, HIRt values for the total contribution exceeds
energy by more than double for thiamine and niacin whereas HIRt values for iodine is less than a quarter and vitamin A is only about
a third of the energy HIRt. The US contribution to Ethiopia is limited by the contribution of vitamin A to the total deliveries, with the
vitamin A (as measured in retinal equivalents) of the total contribution meeting the minimal needs of only 177,130 reference
individuals for a year. Food composition tables do not include iodine for the commodities donated by the EC and therefore these
results are inconclusive. Of the total contribution, the limiting micronutrient is iodine, with iodine values sufficient only to meet the
minimal requirements of 694,366 per year. This finding may be related, in part, to poor data for the EC contribution.
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Table 5: Annual HIR per metric ton of food aid to Ethiopia

ENERGY |PROTEIN |FAT ||RoN |lobINE MIT.A  [rHIAMINE |RIBOFLVIN |NIACIN vit.c |
From USA 4.6 6.9 3.2 3.8 1.2 0.4 10.4 2.5 18.3 4.8
From EC 4.5 6.1 2.1 3.1 0 3.4 10.0 2.9 13.0 1.7
Total
Delivery 4.6 6.6 3.2 3.8 1.0 1.5 10.3 2.9 15.9 4.8

5.3 Ethiopia: Annual HIR per metric ton of food aid

Table S shows that a representative average ton of food deliveries to Ethiopia provide energy to support 4.5 (EC contribution) or 4.6

reference individuals for one year (US contribution and total contribution). While the energy contribution values are very similar

comparing donor and recipient contributions, other nutrients differ markedly. In the US contribution, the nutrient values are at or equal

the HIR values for energy for 5 nutrients (energy, protein, thiamine, niacin and vitamin C). The results for the EC contribution are

similar, but with 4 nutrients (energy, protein, thiamine, and niacin) meeting or exceeding energy contributions, as illustrated further in
Figure 3B. The final row of Table 5 and Figure 3C show the total deliveries, which is similar to the contribution from the USA, with

the same nutrients meeting or exceeding the energy contribution and also similar HIR values for each of the nutrients. Using the

scoring method of counting the number of nutrients that meet exceed the energy requirements (HIRc), the USA contribution scores a 5

on a 10 point scale, the EC contribution a 4 while total deliveries for Ethiopia are scored as a 5 altogether.
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Figure 3A: HIRc for US contribution to Ethiopia: 5 nutrients meet minimal requirements at
or equal the value of energy (including energy)
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Figure 3B: HIRc for EC contribution to Ethiopia: 4 nutrients meet minimal requirements at
or equal the value of energy (including energy)
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Figure 3C: HIRc for total to Ethiopia: Five nutrients meet minimal requirements at or equal
the value of energy (including energy)
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Table 6: Annual HIR per metric ton of food aid and HIR score (HIRs) for Ethiopia

HIRS=
ENERGY |PROTEIN FAT IRON [IODINE |VIT.A THIAMINE  |RIBOFLVIN |NIACIN VIT. C AVERAGE
From USA 100% 100% 69% 83% 25% 9% 100% 55% 100% 100% 74%
From EC 100% 100% 48% 69% 0% 75% 100% 65% 100% 39% 70%
Total
Delivery 100% 100% 69% 82% 23% 34% 100% 63% 100% 100% 77%

5.4 Ethiopia quality of donations: Annual HIR per metric ton of food aid and HIR score (HIRS)

Table 6 shows the HIR values expressed as a percentage of the HIR energy with all values exceeding the energy contribution capped
at 100%. The HIR score “HIRs” is the average of the ten nutrients HIR values expressed as a percentage of HIR for energy. The HIR
score of the USA contribution is 74% of the energy contribution. The average HIR value (HIRs) for the EC contribution is 74% of the

energy contribution. The average for the total contribution of emergency food aid (HIRs) to Ethiopia overall is 77% of the HIR
contribution for energy. Given the variability of the HIR values for individual nutrients, spider-web graphs are shown below to
compare the nutrient HIR values. The nutrients with HIR values of less than 40% proportionate to the energy contribution are

identified as nutrients needing particular attention. The USA contribution is thus particularly short in vitamin A and iodine relative to
energy, the EC contribution is short in vitamin C and iodine relative to energy, and the total Ethiopia delivery is short in vitamin A and

iodine relative to energy.
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Figure 4A:

Figure 4B:
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5.5 The Sudan: Tons emergency food aid donations by source

Table 7 shows the amounts in tons of emergency food aid donated to the Sudan, by the USA
and EC and the total contribution. Figure S shows 82% of all emergency food aid to Ethiopia
comes from the USA, with 12% coming from the EC and 6% from other donor countries.
Figure 6 further shows that the emergency food aid donated to Ethiopia, in tons, are mainly
from sorghum (55%), wheat (26%), lentils (5%), vegetable oil (4%) and corn soy blend (4%)
which together contribute to 96% of the contribution to Sudan.

Table 7: Emergency food aid to the Sudan by Commodity in Metric Tons

Metric tons  Metric tons Commodity as

Commodity From USA From EC Total Metric tons % Metric Tons
BEANS - 3300 4290 0.7%
BISCUITS - - 1 0.0%
CORN SQY BLD 12215 6540 23610 4.0%
DRY WHO MILK - - 5 0.0%
GROUND NUTS - 536 3049 0.5%
IODISED SALT 80 6312 6452 1.1%
LENTILS 29328 1685 31038 5.3%
MAIZE - - 10 0.0%
MILK - - 0 0.0%
NUTS - - 35 0.0%
SALT 561 0.1%
SORGHUM 284131 30161 320073 54.6%
SOYA OIL - - 28 0.0%
SUGAR 326 14352 18685 3.2%
VEG OIL 15747 6842 24304 4.1%
WHEAT 136990 - 151691 25.9%
YEL SPL PEAS - 810 2110 0.4%
Total Delivery 478,816 70,538 585943 100%
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Figure 5: USA and EC contributions to the Sudan
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Figure 6: Composition of Emergency Food Aid to the Sudan by Commodity
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Table 8: HIRT: Total nutritional value of food aid to the Sudan

HIRT
| ENERGY | PROTEIN | FAT | IRON | IODINE VIT. A THIAMINE RIBOFLVIN | NIACIN VIT.C
cl:f)?lfl“ibution 2,146,210 2,926,066 1,872,895 1,539,767 202,418 11,540 4,817,438 1,279,923 6,659,244 650,258
cI:Eo(?ltribution 347,620 307,688 582,727 199,413 3,542,303 8,565 520,249 175,716 537,438 283,433
gg:latll‘ibution 2,736,403 3,468,450 2,712,530 1,869,874 3,840,828 28,221 5,703,056 1,554,348 7,749,106 1,131,031

5.6 The Sudan: Number of Hypothetical individual Requirements Met (HIRT)

The first column of Table 8 shows the total number of reference individuals whose minimal energy requirements could potentially be
met for a year based on a daily requirement of 2100 kilocalories. The US contribution provides energy to meet the minimal needs of
over 2.1 million reference individuals for a year, the EC contribution provides energy requirements for 347,620 reference individuals
for a year and the total contribution to the Sudan can meet energy needs for just over 2.7 million reference individuals for a year.
However, comparing values across nutrients indicates imbalance in nutrients. Namely, for the total contribution HIRt values for
thiamine and niacin exceeds energy by more than double whereas HIRt values for vitamin A is only about 1% of the energy HIRt. All
contributions to the Sudan are limited by the relatively low contribution of vitamin A (as measured in retinal equivalents). The US
contribution meets all nutritional requirements for 11,540 reference individuals, with vitamin A being the limiting nutrient. Vitamin A
is the limiting nutrient for the EC contribution also, meeting the needs of 8,564 reference individuals. The total emergency food aid
deliveries to Sudan limited by vitamin A contributions and meets the minimal requirements of only 28,221 reference individuals for a
year.
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Table 9: Annual HIR per metric ton of food aid to the Sudan

ENERGY |PROTEIN |FAT ||RoN |lobINE MIT.A  [rHIAMINE |RIBOFLVIN |NIACIN vit.c |
From USA 4.5 6.1 3.9 3.2 0.4 0.0 10.1 2.7 13.9 1.4
From EC 4.9 4.4 8.3 2.8 50.2 0.1 7.4 2.5 7.6 4.0
Total
Delivery 4.7 5.9 4.6 3.2 6.6 0.0 9.7 2.7 13.2 1.9

5.7 The Sudan: Annual HIR per metric ton of food aid

Table 9 shows that the USA contribution provides, per average ton of food deliveries, energy requirements to meet the needs of 4.5
reference individuals. The EC contribution contributes energy to meet the needs of 4.9 reference individuals for one year. The total
delivery meets the needs of 4.7 reference individuals for one year. These results are similar to the results for Ethiopia but with a
somewhat higher energy contribution especially from the EC donations. As with the results from Ethiopia, the Sudan results show a
wider range of values from the other 9 nutrients. In the US contribution, as shown in Figure 7A, the nutrient values are at or equal the
HIR values for energy for 4 nutrients (energy, protein, thiamine, and niacin). The results for the EC contribution are similar, but with 5
nutrients (energy, fat, iodine, thiamine, and niacin) meeting or exceeding energy contributions, as illustrated in Figure 7B. The final
row of Table 9 and Figure 7C shows that the deficiencies in iodine from the USA contribution are offset by the high iodine HIR
values of the EC contribution resulting in a total HIR iodine value of 6.6 adult requirements met for a year per metric ton of
emergency food aid. Thus, the total score count shows an average ton of emergency food aid delivered to the Sudan providing 5
nutrients (energy, protein, iodine, thiamine and niacin) in proportion to or exceeding the HIR values for energy. Using the scoring
method of counting the number of nutrients that meet or exceed the energy requirements, the USA contribution scores a4 on a 10
point scale, the EC contribution a 5 and the total deliveries to Sudan as a 5.
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Figure 7A: HIRc for US contribution to the Sudan: 5 nutrients meet minimal requirements at

or equal the value of energy (including energy)
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Figure 7B: HIRc for EC contribution to the Sudan: 5 nutrients meet minimal requirements at

or equal the value of energy (including energy)
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Figure 7C: HIRc for total to the Sudan: Five nutrients meet minimal requirements at or
equal the value of energy (including energy)
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Table 10: The Sudan Annual HIR per metric ton of food aid and HIR score (HIRSs)

HIRs=
ENERGY |PROTEIN FAT IRON [IODINE |VIT. A THIAMINE  |RIBOFLVIN |NIACIN VIT. C IAVERAGE
From USA 100% 100% 87% 72% 9% 1% 100% 60% 100% 30% 66%
From EC 100% 89% 100% 57% 100% 2% 100% 51% 100% 82% 78%
Total
Delivery 100% 100% 99% 68% 100% 1% 100% 57% 100% 1% 77%

5.8 The Sudan quality of donations: Annual HIR per metric ton of food aid and HIR score (HIRS)

Table 6 shows the HIR values expressed as a percentage of the HIR energy and capped at 100%. The final column shows the HIR

score (HIRs) which is the average of the ten nutrient/energy HIR scores, as a percentage. The USA contribution shows HIRs as 66%
of the energy HIR. The average HIR value (HIRs) for the EC contribution is 78% of the energy HIR value, and the average HIR value
for the total contribution to Sudan is 77% of the HIR for energy, the same score as for Ethiopia. The total score shows only part of the

picture, as specific nutrient percentages vary widely. These differences, shown in Table 10, are further illustrated in the spider-web

graphs below. In the USA deliveries, the reference individual requirements met for iodine, vitamin A and vitamin C are less than 40%

of the energy HIR (Figure 8A), with the lowest value being for Vitamin A (at 1% of the HIR for energy). In the EC contribution

(Figure 8B) and for the total Sudan delivery (Figure 8C) vitamin A is also identified as having the lowest contribution to nutritional

requirements, relative to energy. Vitamin A HIR values provide requirements for only 1-2% relative to the energy needs met.
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Figure 8A: USA contribution to the Sudan is short in vitamin C, vitamin A and iodine
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Figure 8B: EC contribution to the Sudan is short in vitamin A
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Figure 8C: Emergency food aid contributions to the Sudan are short in vitamin A
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6. Discussion

6.1 Limitations

These calculations are based on the assumption that the ‘minimal requirements’ of
populations in the emergency food aid is uniform across different settings. The validity of
these measures is limited by whether the energy needs of the population reflect the 2100 kcal
diet. Furthermore, the micronutrient density of pregnant women and children are known to be
higher. Thus, these assumptions may over or underestimate the micronutrient quality of food
aid relative to needs depending on the age demographics of the population, the endemic
infectious diseases present that may influence nutrient density needs, behaviours, beliefs, and
practices related to food culture or other conditions that may increase needs or reduce uptake
of nutrients. In addition to potential underlying population differences, another limitation to
comparisons between countries relates to the differences in the quality of the preferred staple
foods. While donating a higher quality food may increase the quality score of the
contribution, if that higher quality food is not accepted locally and if it does not fit in with
local food practices, such foods may not be consumed. Thus, any changes to donations
should be made with local food culture and preferences in mind. It is important to emphasize
that the purpose of this analysis is not to make comparisons of donation quality between
recipient countries but to give information to donors on what will improve the nutritional
balance of the total donation. In particular, it is important to identify likely nutritional
deficiencies and to use these methods to compare food aid deliveries over time.

The HIRt scores show the number of reference individuals whose requirements could be met
for each of the 10 nutrients included in this analysis. A limitation of this analysis is the
absence of food composition data on all micronutrients that have been identified as important.
Furthermore, while this analysis allows for a calculation of the potential to meet the needs for
a specific number of reference individuals, the analysis is only used as a tool for evaluating
and scoring deliveries. The goal of the measures developed and presented here is not to
present individual level information, but rather evaluation of food deliveries that are provided
and distributed at the national level. While the methodology is based on the assumption that
nutritionally balanced food deliveries would allow for an optimal balance of all nutrients in
the food distributed to individuals, this project cannot assess the distribution of nutrients or
foods to individuals. Analysis is not based on foods as cooked, or commodities as given to
individuals, but as an assessment of food aid provided at the national level. These results are
not intended to quantify the number of individuals whose nutritional needs are actually met
by food aid but. Instead, these indices use the reference individual as a point of comparison
that can be used to monitor both the quantity and nutritional quality of deliveries over time.

6.2 Application of quality indicators in the broader context.
The methodology used in this analysis is applied specifically to the conditions of the
emergency food aid context. However, the index counts the number of hypothetical

individual requirements met for macro and micronutrients providing information about both
the quantity and quality of food aid. In the context of an emergency where beneficiaries have
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limited or no access to other food sources, the hypothetical reference individual is closer to
the needs of beneficiaries. Outside of the emergency food aid context, the objectives of food
aid, through programmes or projects, differ. To the extent that aims of programmes and
projects can be translated into meeting the needs of specific micro- or macro-nutrient
requirements for a specific number of people, these indices could be adapted. The
hypothetical reference individual can be replaced with a sum of the actual nutritional needs in
the population. All scores could be revised to sum the nutritional requirements needed and
how well these are fulfilled by food aid donations provided. Even outside of the emergency
food aid context, where programme and project aims can be translated into nutrient
requirements these scores can be applied. Thus, nutritional contribution of the food aid
deliveries can be compared to the nutritional requirements needed to meet the aims of
projects/programmes. Instead of comparing the total HIR values relative to energy, the
comparison would be the HIR values required to meet the programme and project objectives.
However, it is important to note that these scores cannot be used where the goals of
programmes and projects cannot be translated into nutritional requirements.

6.3 Using HIR to identify gaps and needs

The results show that these indicators provide practical information identifying nutrients that
are not in balance with energy. The indicators used here help to identify macronutrient or
micronutrient imbalance in the commodities as given. The first measures shows the number
of reference individuals whose requirements could be met, per nutrient, by the total package
under the assumption that the nutrients are equally distributed in packages across the
population. Identifying imbalances may help to reduce nutritional deficiencies if the
imbalance can be avoided through provision of supplements or by encouraging local foods
that are rich in the nutrients not covered by the food aid deliveries. Thus, these indices
scoring food aid deliveries could aid in planning.

The numbers here do not represent the actual number of individuals whose needs are met but
rather the number of reference individuals whose minimal requirements are met. These
calculations do not reflect feasible, or even necessarily optimal, food aid distribution
strategies. This analysis provides ‘hypothetical’ numbers of reference individual
requirements met, with the simplifying assumption that nutrients are distributed equally.
Theoretically, if the nutritional quality were proportionate in the total food delivery, in a
manner than could be easily partitioned into food aid packages, a perfectly balanced delivery
could provide food packages with 100% of the minimal requirements for all nutrients.
However, in reality nutrients are distributed in foods with unequal concentrations of macro
and micronutrients. Thus, even a perfectly nutritionally balanced donation of food aid
delivery may not translate directly into nutrient requirements being met. Further analysis is
needed to assess the relationship between a high score for food aid deliveries to the
nutritional needs of individuals in recipient countries with direct assessments of the quality of
food aid provided. More importantly, it is essential to evaluate whether improvements to the
micronutrient quality of deliveries also translate into improvements in the micronutrient
quality of food aid, as distributed and as consumed, by individuals.
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In spite of the limitations, these results together can be used to illustrate existing imbalances
in food deliveries. Most importantly, are the requirements met also for protein, fat and
micronutrients proportional to energy? In both Ethiopia and in the Sudan, one ton of food aid
provides the energy needs for 4.6 or 4.7 reference individuals per year respectively. From
that same annual ton of food aid, an even greater number of minimal requirements are met
for protein, niacin and thiamine. However, while protein, niacin and thiamine are abundant,
these findings show a deficit compared to energy for 5 of the ten nutrients. Furthermore, it is
notable that food aid deliveries to both countries provide fewer minimal requirements for
vitamin A, riboflavin and iron in comparison to energy. Although the USA deliveries to the
Sudan, making up 82% of the total contribution, are short in iodine, the contribution of
iodized salt by the EC fills the gap. These results illustrate the importance of iodized salt to
potentially improving the quality of emergency food aid deliveries to Ethiopia.
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