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Summary. — This article presents a new analytical tool for ex-ante comparison of the cost-effectiveness of two transfer modalities in
pursuing specific nutritional objectives. It does so by introducing a metric to score the nutrient value of a food basket—the Nutrient
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1. INTRODUCTION

Traditionally, programs with nutrition objectives have relied on
in kind (or direct) food transfers. More recently, both cash and
vouchers have been increasingly used in a wide variety of food
assistance programs. While having additional options in terms
of transfer modality is certainly an advantage, policy makers
require decision making tools to guide their modality selection.

This paper contributes to the debate on optimal choice of
transfer modalities. However, it does not consider all of those
possible modalities, nor does it elaborate on the full range of
objectives that those transfers can potentially pursue. More
specifically, the paper focuses on the optimal choice between
two modalities (direct food transfers and commodity-based
food vouchers) in the context of programs with specific nutri-
tional objectives, ensuring in particular access to the full range
of essential nutrients by closing nutrient access gaps through
food assistance programing.

While not considering cash transfers and programmatic
objectives other than nutrition, the paper draws on the broader
issues and challenges that shape decision-making on transfer
selection and concludes with a discussion of the opportunities
and limitations of applying the proposed tool to other transfer
modalities such as cash transfers or value-based vouchers.

The paper is structured as follows. The next two sections re-
view the general literature on transfer modalities (Section 2)
and tools for response analysis (Section 3). These set the stage
for the introduction, construction, and application of the
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proposed new tool, as presented in detail in Sections 4, 5,
and 6. Potential applications and conclusion are offered,
respectively, in Sections 7 and 8.
2. LITERATURE REVIEW

Various reviews have captured the evidence base and main
empirical and practical quandaries surrounding alternative
transfer mechanisms (Bailey & Harvey, 2011; Barrett, 2002,
chap 40; Creti & Jaspars, 2006; Gentilini, 2007; Harvey,
2007; Rogers & Coates, 2002). In general, these have found
that transfers’ comparative performance should be interpreted
in the light of context-specific factors, including markets,
implementation capacity, beneficiary preferences, and effects
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on social relations. These factors mediate and shape the
effectiveness and efficiency of alternative interventions, the
performance of which should be interpreted in the light of
the objectives they pursue.

The economic analysis of alternative transfers for food con-
sumption objectives is generally based on the neoclassical
framework set out by Southworth (1945). According to this
theory, if the size of a food transfer (or a voucher) is less than
what a household would have consumed without it, then the
transfer is considered “inframarginal”. This allows the recipi-
ent to simply purchase less of the food from their own re-
sources, rendering the in-kind or voucher transfer equivalent
to cash. The transfer is “extra-marginal” if its size is greater
than the amount the household would have consumed in its
absence. If food is not re-sold on the market, resold below
the market price or resale entails high transaction costs, then
a difference in terms of expected food consumption arises be-
tween in-kind/voucher food transfers and an equivalent cash
transfer. Indeed, an extra-marginal transfer may have two ef-
fects—an income effect and a substitution (or price) effect.
Conversely, the effect of an inframarginal ration is equivalent
to the income effect only (that is, the value of the income trans-
fer from food), regardless of its resale status.

While the Southworth framework has, in many ways, laid
the basis for informing the microeconomics of food policy
analysis, it also presents significant limitations. Clearly, the
theory envisages a difference between food consumption pat-
terns only at the extensive margin of the household’s food pur-
chase possibilities. Field experiments have rejected the
assumed equivalence of inframarginal transfers: for example,
factors such as intra-household resource allocation dynamics,
behavioral effects like mental accounting, incomplete market
availability of products have contributed to the so-called
“cash-out puzzle”—that is, an observed difference between
in-kind and cash transfers even when the transfer is inframar-
ginal (Alderman, 1986; Basu, 1996; Breunig & Dasgupta,
2005; Coate, 1989; Dreze & Sen, 1989; Faminow, 1995; Had-
dad, Hoddinott, & Alderman, 1997; Senauer & Young, 1986;
Thaler, 1990).

For example, Fraker (1990) showed that, in the United
States of America, an additional dollar transferred in kind in-
creased food consumption by 17–47%, but for cash the in-
crease was just 5–13%. The effect on nutrient availability
was ranged approximately from 2 to 7 times larger for food
transfers as opposed to cash. Similarly, Fraker, Martini, and
Ohls (1995) showed that the switch from in-kind to cash trans-
fers triggered a reduction in food expenditures of between 18%
and 28%. However, there is a dearth of information with re-
spect to the comparative performance of alternative modalities
in terms of improving nutritional outcomes. While there is evi-
dence from studies in high and middle-income countries (Bar-
rett, 2002; Case & Deaton, 1998; Manley, Gitter, &
Slavchevska, 2012; Skoufias, Tiwari, & Zaman, 2011), more
evidence on how choice of modality affects the ability to deli-
ver nutrition outcomes (including diet quality as opposed to
purely energy or calories) is required, particularly in lower-in-
come contexts.

One careful study of four programs in Bangladesh, using
different transfer mechanisms—rice, rice and cash, cash, and
atta flour—found that only one transfer modality, atta flour,
had an impact on women’s nutritional status. Several factors
are likely responsible; atta flour is a fortified product, the
transfer was extra-marginal, and household food preferences
are for rice such that the intra-household consumption of atta
flour is skewed toward women (Ahmed, Quisumbing, Nas-
reen, Hoddinott, & Bryan, 2009). This study illustrated the
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complexity of impacts of different modalities. More evidence
is needed on how modality choice influences the ability to de-
liver diet quality (micronutrient) as opposed to purely energy
(calories) to beneficiaries.

Markets are a crucial factor to determine the most appropri-
ate transfer modality. In contexts where markets work poorly
(e.g., due to structural constraints or temporary disruptions in
the food supply chain), food transfers are more likely the more
appropriate response. Indeed, in those situations vouchers and
cash transfers place the risk of supply failures on beneficiaries
and generate or exacerbate inflationary effects. When markets
work better, the use of cash and vouchers may be more cost
efficient than food transfers.

Generally, markets do not work perfectly and even “com-
petitive” ones may leave scope for very localized and time-
bound rent extraction. Therefore, it is important to identify
the “degree of imperfection” of markets, rather than adopt
binary approach against a hypothetical benchmark. The issue
is further complicated by the need to understand not only how
markets work in general, but also the extent to which they
work for the poor in particular (Donovan, McGlinchy, Staatz,
& Tschirley, 2006; WFP, 2008b).

Apart from market analysis, there are many non-market fac-
tors that should inform transfer modality selection. Clearly the
objective of the transfer program is a key one. Additionally,
security, specific nutritional objectives, gender dynamics in
the recipient population, cost, implementing agency capacity,
and timeliness are also critical in evaluating the feasibility of a
food, cash, or voucher intervention (Michelson et al., in press).
The ability of various transfers to meet program objectives is
highly context dependent (Harvey, Proudlock, Clay, Riley, &
Jaspars, 2010; Upton & Lentz, 2011). Besides analysis, donor
resources, organizational capacity, compliance requirements,
and in some cases, the sheer circumstances of the food security
problem also matter (Maxwell, Parker, & Stobaugh, in press).

There are also cases where in-kind food transfers may be
more appropriate in reaching specific objectives even when
markets work reasonably well. Markets may function, but
age adequate, nutritious food for vulnerable groups such as
young children may not be readily available. Even if available,
beneficiaries may—when given cash or a value-based
voucher 2—not choose the product which addresses their
nutritional needs, but instead choose a less nutritious, more
preferred one. While in the long term, education of beneficia-
ries could enable the right choices, program designers and pol-
icy makers often cannot wait until education results in the
desired behavior.

Implementation capacity also plays a key role in shaping the
choice for the appropriate transfer modality. Effective and effi-
cient voucher and cash transfer programing can only be
achieved where adequate and accessible financial partner insti-
tutions and appropriate monitoring, reporting, and control
systems are available. Similarly capacities and expertise are re-
quired for implementing food transfers including procure-
ment, storage, and logistics capacity, transport networks,
and distribution agents. Importantly, different implementation
arrangements imply different configurations of set-up and var-
iable costs, which should be duly reflected in decision-making.

While it is difficult to generalize people’s preferences for a
certain transfer modality, some general patterns can be dis-
cerned. The preference for cash, value, or commodity vouchers
or in-kind food aid varies sometimes by location, season, and
gender. Households living far from markets tend to prefer in-
kind food transfers, while those living close prefer vouchers
and cash transfers. 3 There are indications that people prefer
in-kind food transfers during the lean season due to higher
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food prices, while cash is often preferred around the harvest
period. Gender issues can be significant. In general, women
tend to prefer food, which they are more likely to control,
while men may prefer cash transfers. Yet, gender-specific pref-
erences are more complex and contextual than often
assumed. 4 New research is also shedding light on intra-com-
munity effects of cash-based transfers, some of which are
“positive” or empowering, while others may actually generate
“negative” and undesired consequences in terms of social rela-
tions. For example, in Zimbabwe it was observed that, unlike
food, cash transfers were not shared within the community,
hence possibly hindering informal support and risk manage-
ment mechanisms (MacAuslan & Riemenschneider, 2011).

While the evidence base is increasing on the impact of cash
transfers (and somewhat less of vouchers) on non-income
dimensions of poverty, particularly cognitive development,
learning, educational attainments, and other human capital
dimensions, the analysis is usually not framed in terms of com-
paring the efficiency or effectiveness of different transfer
(Alderman, 2011). The research is focused on how to enhance
conditional cash transfer (CCT) programs (Das, Quy-Toan, &
Ozler, 2005; De Janvry, Finan, Sadoulet, & Vakis, 2006; Fisz-
bein & Schady, 2009) or, more recently, around the compara-
tive effectiveness of conditional and unconditional programs
(Baird, McIntosh, & Ozler, 2009; De Brauw & Hoddinott,
2011; Ozler & Ferreira, 2011). In either case, since the vast
majority of conditional programs are CCTs, it could be argued
that the debate on conditionality has somewhat overshadowed
the one on transfer modality.

Given the variety of factors (market, non-market, context
specific) affecting the selection of transfer modalities, a number
of response analysis tools are being proposed.
3. AN OVERVIEW OF RESPONSE ANALYSIS TOOLS

Response analysis consists of analyzing both primary and
secondary sources to assess what transfer modality is most
likely to effectively address a food insecurity situation (Barrett,
Bell, Lentz, & Maxwell, 2009). Response analysis tools can be
used to guide response to sudden or slow-onset food emergen-
cies and help protect households’ consumption and assets in
areas affected by poverty and chronic food insecurity (Michel-
son et al., 2012).

Several response analysis tools have recently been developed
to guide the choice of transfer modality among food, cash, and
vouchers. The Market Information and Food Insecurity Re-
sponse Analysis (MIFIRA) framework is a response analysis
tool designed to evaluate the feasibility of transfer options gi-
ven market conditions and household circumstances and pref-
erences (Barrett et al., 2009; Mude, Ouma, & Lentz, 2012).
MIFIRA focuses primarily on the choice between cash and
food aid and the decision to source food aid locally, region-
ally, or internationally when it is the most appropriate transfer
modality. While MIFIRA assesses whether markets are func-
tioning adequately to support a given transfer modality, other
non-market factors that will also shape agency and donor
decisions are out of MIFIRA’s scope.

The Emergency Market Mapping Assessment (EMMA) tool
is intended to support rapid decision making for a broad range
of needs mainly during sudden-onset emergencies (Albu,
2010). The EMMA emphasizes three core components: gap
analysis, market analysis, and response analysis. While the
tool is widely used by the humanitarian community, a
recent review highlighted some practical aspects that can be
improved (Sivakumaran, 2011).
Please cite this article in press as: Ryckembusch, D. et al. Enhancing
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Market information is the cornerstone of the decision mak-
ing process of both MIFIRA and EMMA. EMMA focuses
more on the analysis of market conditions while MIFIRA fo-
cuses on the decision making process between in-kind and
market-based interventions, using market analysis findings.
In both cases, the emphasis is on analyzing whether there will
be a market supply response to an injection of cash or com-
modity-based vouchers, or whether it will trigger food price
inflation, affecting both beneficiaries and non-beneficiaries.
Given the large number of market analysis tools, approaches,
and conceptual frameworks, the task of integrating market
analysis into assessment practices is often daunting for non-
specialist staff (WFP, 2011b).

In addition to market factors, attempts are being made to
account for non-market and context specific factors in a
broader response analysis process, which starts from situation
analysis to the identification of appropriate and feasible re-
sponse options. The WFP-led response analysis project
(RAP) and the FAO-led response analysis framework (RAF)
try to bring together the most knowledgeable experts and
the most relevant information to drive consensual, appropri-
ate and feasible response options, taking into account factors
such as the existing planning frameworks and timelines. Given
the RAP and the RAF attempt to capture the whole process of
response analysis, they tend to be complex in practice.

The Omega value indicator proposed in this paper comple-
ments existing tools in that it refines the decision making pro-
cess for programs which have dietary quality and nutrition as
program objectives, while also increasing the likelihood of
achieving them at the lowest possible cost. However, market
analysis remains critical in this approach as vouchers still re-
quire favorable market conditions. Furthermore, the analysis
of cost efficiency and effectiveness is based on market data
on the cost of the food basket.
4. EFFICIENCY AND EFFECTIVENESS—CRITERIA
FOR TRANSFER MODALITY SELECTION

When policy makers and program designers have a choice of
modality, they need to analyze efficiency and effectiveness for
each implementation scenario under consideration in light of
the desired objective. For the sake of this paper, we define cost
efficiency as the strict relationship between inputs and outputs of
a program, the cost of a transfer (input) and its value delivered
to beneficiaries (output) without extending to program out-
comes or impact. When the outcomes are measured in addi-
tion to comparing delivery costs, the relative cost of
achieving a desired outcome defines cost effectiveness. Cost
effectiveness, therefore, measures how well outputs are con-
verted to outcomes.

In addition, different modalities may generate different
externalities. An externality is an outcome of the program which
is beyond the objectives of the program—it can be positive (such
as positive impacts on the economy through local food pro-
curement) or negative (such as an increase in use of fuel inef-
ficient stoves related to the distribution of maize).

Figure 1 gives a graphic illustration of the differences be-
tween cost efficiency and cost effectiveness analysis and illus-
trates the hierarchy of outcomes and externalities.

In a cost efficiency analysis, one compares the cost of two or
more different transfer scenarios with identical value, so that
the different costs involved to make the transfers can be com-
pared. For example, one can compare the cost efficiency of
internationally, regionally, or locally procured in-kind food
transfers with a commodity-based voucher, which outsources
Nutrition: A New Tool for Ex-Ante Comparison of Commodity-
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1 - Inputs 2 - Outputs 3 - Outcomes 4 - Impacts

Cost Efficiency :

Measures Outputs against Inputs 
in Monetary Terms, timeliness 

• Commodities,
supply chain costs 

• Operational and 
administrative 
costs 

Cost Effectiveness:

Measures Costs of 
achieving programme 
outcomes: Nutrients, 
Improved food 
consumption

Not captured by Omega Value
Captured by Omega Value,  new 
indicator of nutrient cost effectiveness

Cost Efficiency
Cost Effectiveness

 Effectiveness

Adherence to treatment, 
reduced or stabilized 
acute malnutrition, 
reduced stunting, etc. 

Improved food security, 
reduced HIV prevalence, 
etc.  

Externalities:
Additional benefits, 
impact on local 
economy, etc. 

Figure 1. Cost efficiency and cost effectiveness analysis in modality selection considerations.
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procurement to the local private sector. The analysis needs to
compare the cost to procure and deliver the food basket
(including the costs required to care for and physically deliver
the food basket to the final delivery point) with the cost of a
voucher program (including the purchase of the food basket
at the recipient’s local market and the costs for setting up
and operating a voucher program).

However, such an analysis (using average shipping rates and
commodity prices) is only useful as a first level indicator; it
cannot be used to make more refined programing decisions,
as the results of the analysis will differ by transfer location
in a specific country. In order to have an adequate estimation
of actual cost differences for delivery, a detailed supply chain
analysis is critical, mapping the supply chain for the various
final delivery points. The analysis may show that the local pri-
vate sector is better at delivering some products to markets in
remote areas than a development agency. In addition, direct
operational costs such as those of implementing a voucher
program as well as other administrative costs have to be taken
into consideration in order to have a full costing, which en-
ables a transparent comparison of cost efficiency.

As explained above, the cost efficiency analysis is con-
strained by comparing costs (inputs) with regard to a presum-
ably fixed output (transfer value). However, programing
decisions need to consider that the choice of in kind transfers
and voucher based transfers often implies a different range of
available commodities and hence a different food basket,
potentially leading to different outcomes. Vouchers give access
to an extended set of commodities, most notably fresh com-
modities such as dairy products, animal source protein, and
fresh produce, often with higher nutritional values. Direct
food transfers, on the other hand, provide staple foods and
non-perishables with long shelf lives, which are more easily
transported, procured in bulk at lower cost and can be tailored
to specific needs of implementing agencies. In addition, in
many countries without adequate staple food fortification pol-
icies or poor enforcement, in kind transfers facilitate the inclu-
sion of fortified staples or specialized nutritional products for
specific target groups.

Hence, there is need for analytical decision tools which
can accommodate both an efficiency cost comparison at
output level as well as an effectiveness comparison with
regards to the program objectives and desired outcomes.
One of the key considerations for nutrition programs is
the composition of the food basket and how the choice of
modality influences it.
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5. TOWARD A METRIC THAT REFLECTS NUTRIENT
VALUE

Recent years have seen increased emphasis on nutrition. The
role of an adequate, age appropriate diet for growth during
the first 1,000 days 5—from conception to 2 years of age—is
now widely recognized. A complete diet includes over 40 nutri-
ents which are required to enable growth, brain development,
and a strong immune system (Golden, 2009). Poor nutrition
during this critical period can have lifelong consequences
affecting future school performance, economic productivity
and earning power as an adult, and increase chronic diseases,
such as diabetes and cardiovascular disease later in life (Victo-
ra et al., 2008).

Many food assistance programs have specific nutritional
objectives and identified nutrition outcomes. An adequate diet
providing the right nutrients required by the target group is a
necessary component of any solution to under-nutrition. Pro-
grams need to take the specific nutritional needs of their ben-
eficiaries into consideration, especially when they target
vulnerable groups such as mothers, young children or people
living with HIV (PLHIV), (De Pee & Semba, 2010). Food bas-
kets must be tailored to provide the nutrients that are missing
in a beneficiary’s diet. The poor who are at the highest risk of
under-nutrition have micronutrient deficient diets. These diets
typically lack animal source foods and fortified foods which
are important source of micronutrients, macro-minerals, and
essential fatty acids required for longitudinal growth early in
life.

The food basket design and the resulting nutrient content
provided by each transfer modality are key determinants of
the potential nutritional outcomes of a program. The different
food baskets offered by different modalities, in kind or vou-
cher, can be used as a proxy for an ex-ante comparison of
nutrients delivered per dollar spent, thereby adding an effec-
tiveness consideration to the cost comparison. One of the chal-
lenges of the comparison is that two different food baskets
have a different nutritional profile, hence they are difficult to
compare on a per dollar basis. For this reason, many compar-
isons simply compare the caloric value of a food basket deliv-
ered per dollar. However, the caloric value of a food basket is
only one of many criteria to determine adequacy of a food in
nutritional terms (Golden, 2010). A Nutrient Value Score
(NVS) presents a solution that takes a broader set of criteria
into account allowing a better assessment of whether a specific
food basket can contribute to a desired nutrition outcome.
Nutrition: A New Tool for Ex-Ante Comparison of Commodity-
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The NVS allows comparing the nutrient value of two or
more food baskets delivered using different modalities. Pro-
grams such as NUTVAL 6 can be used to easily determine
the micro- and macronutrient content of a selected product
and hence also of an overall food basket using the nutrient
content of selected foods (micro and macronutrients per
100 g edible portion). In order to translate this nutritional
content of a basket into a score, it is necessary to compare
the value of the food basket to the requirements of the bene-
ficiaries. In addition to the energy provided by protein, carbo-
hydrates and fat, it is important to determine whether the
micronutrient content is adequate in light of the program
objectives. This is done by calculating the percentage of the
micronutrient requirements provided.

In order to establish the required intake for a specific bene-
ficiary, one can use standards of nutrient intake as recom-
mended internationally (FAO/WHO, 2005; UNHCR,
UNICEF, WFP, & WHO, 2001) such as percentage of Rec-
ommended Nutrient Intake (RNI) noting that nutrient
requirements differ by age, gender, health, activity level, and
nutritional status. The transfer may complement a benefi-
ciary’s diet and may not aim to deliver a full RNI, but to cover
the food access shortfall. As an example, while WFP uses an
average intake of 2,100 kcal/person/day, 7 the transfer should
also provide an appropriate proportion of calories from pro-
tein (10–12%) and fat (minimum 17%) and adequate amounts
of micronutrients (vitamins and minerals). The formula used
to calculate NVS compares the total content of a particular
nutrient in the food basket to the nutrient requirement as
established and customized for the program. Depending on
the percentage requirement met, each nutrient (macro as well
as micronutrient) is assigned a discrete score ranging from 0
(for 0% of the requirement met) to 1 (for 100% of the require-
ment met). The overall nutrient score will correspond to the
sum of all the individual nutrient scores, the maximum score
being the total number of nutrients being scored.

In summary, the Nutrient Value Score NVS computation can
be described as a five-step process:
� Step 1: Define scenarios to compare (scenario with forti-
fied commodities under the voucher)
� Step 2: Define nutrients to be included in NVS and target
values based on project objectives and targeted beneficiaries
needs
� Step 3: Decide how to weigh the different nutrients for
specific deficiencies (Iron, Vitamin A, etc.)
� Step 4: Calculate NVS of each scenario using NUTVAL
or similar program by nutrient
� Step 5: Add up all the scores and express them as a
Nutrient Value Score per food basket

As an illustration of how the NVS can be calculated, cost
data from a WFP electronic voucher program delivered in
Mozambique was used. The program allows PLHIV treated
with antiretroviral (ARV) therapy to receive a commodity
voucher giving them access to nutritious foods as part of their
ARV treatment package. These e-voucher transfers are condi-
tional on ARV therapy adherence. Their goal is to enable
treatment uptake and adherence to medication, thereby ulti-
mately improving treatment success rates.

The following tables illustrate the NVS calculation for
� an in-kind food basket (Table 1),
� a commodity voucher for a food basket available at local
retail shops (Table 2),
� a commodity voucher for a food basket containing forti-
fied commodities (Table 3).

All three food baskets follow the requirements WFP applies
for food assistance targeted at the general population and
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Table 2. Nutrient Value Score for commodity voucher based ration without fortified maize meal

Ration Energy Protein Fat Calcium Iron Iodine Vit. A Thiamine Riboflavin Niacin Vit. C
(g/person/day) (kcal) (g) (g) (mg) (mg) (lg) (lg RE) (mg) (mg) (mg NE) (mg)

Maize meal, white,
whole grain

200 720 18.0 7.0 12 4.8 0 0 0.77 0.40 4.0 0

Beans, dried 60 201 12.0 0.7 86 4.9 0 0 0.30 0.13 3.7 0
Oil, vegetable,
unfortified

25 223 0.0 25.0 0 0.0 0 0 0.00 0.00 0.0 0

Fish, dried, salted 50 135 23.5 3.8 172 1.4 0 0 0.04 0.06 4.3 0
Sugar 15 60 0.0 0.0 0 0.0 0 0 0.00 0.00 0.0 0
Tomatoes, red, ripe 50 9 0.4 0.1 5 0.1 1 125 0.02 0.01 0.1 6
Rice, polished 200 720 14.0 1.0 18 3.4 0 0 0.20 0.06 11.2 0
Salt 5 0 0.0 0.0 0 0.0 0 0 0.00 0.00 0.0 0

Ration total 605 2,068 67.9 37.6 292 14.6 1 125 1.32 0.66 23.2 6

Requirements 2,100 2,100 52.5 40.0 450 22 150 500 0.90 1.40 13.9 28
% Of requirements
supplied by ration

98% 129% 94% 65% 66% 1% 25% 147% 47% 168% 23%

% Of energy supplied by
protein or fat

13.1% 16.4%

Nutrient Value Score 6.23 1.00 0.96 0.65 0.66 0.01 0.25 1.00 0.47 1.00 0.23

Table 3. Nutrient Value Score for commodity voucher based ration with fortified maize meal

Ration Energy Protein Fat Calcium Iron Iodine Vit. A Thiamine Riboflavin Niacin Vit. C
(g/person/day) (kcal) (g) (g) (mg) (mg) (lg) (lg RE) (mg) (mg) (mg NE) (mg)

Maize meal, fort. (WFP
specs.)

200 732 17.0 3.4 220 10.6 0 282 1.66 0.92 11.0 0

Beans, dried 60 201 12.0 0.7 86 4.9 0 0 0.30 0.13 3.7 0
Oil, vegetable, unfortified 25 223 0.0 25.0 0 0.0 0 0 0.00 0.00 0.0 0
Fish, dried, salted 30 81 14.1 2.3 103 0.8 0 0 0.02 0.03 2.6 0
Sugar 15 60 0.0 0.0 0 0.0 0 0 0.00 0.00 0.0 0
Tomatoes, red, ripe 10 2 0.1 0.0 1 0.0 0 25 0.00 0.00 0.0 1
Rice, polished 200 720 14.0 1.0 18 3.4 0 0 0.20 0.06 11.2 0
Salt, iodized 5 0 0.0 0.0 0 0.0 300 0 0.00 0.00 0.0 0

Ration total 545 2,018 57.2 32.4 428 19.8 300 307 2.18 1.15 28.5 1

Requirements 2,100 2,100 52.5 40.0 450 22 150 500 0.90 1.40 13.9 28
% Of requirements supplied
by ration

96% 109% 81% 95% 90% 200% 61% 243% 82% 205% 5%

% Of energy supplied by
protein or fat

11.3% 14.4%

Nutrient Value Score 8.18 1.00 0.85 0.95 0.90 1.00 0.61 1.00 0.82 1.00 0.05
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provide a total of 2,100 kcal/day. In addition, the three food
baskets are optimized based on products available through
the specific transfer modality.
� The in-kind food basket shown in Table 1 contains Corn
Soy Blend (CSB), a micronutrient-fortified blend of soy
flour and maize. In line with WFP policy, the vegetable
oil is also fortified with Vitamin A and the salt is iodized.
� The basket delivered through the commodity voucher
illustrated in Table 2 includes dried fish and tomatoes
which are available in the markets. In this case, the CSB
cannot be included, given it is unavailable in retail shops.
Even with nutritious foods such as dried fish included,
the NVS of the basket in Table 2 comes out almost three
points lower than the NVS in Table 1 because the fortified
products which are included in the in-kind transfer are
missing in the voucher-based food basket.
� Finally, Table 3 shows the food basket associated with
the commodity-based voucher which contains iodized salt
and fortified maize meal. While it reaches a higher NVS
Please cite this article in press as: Ryckembusch, D. et al. Enhancing
based Vouchers and Food Transfers, World Development (2013), htt
than the food basket in Table 2, which does not include
these products, it still scores lower than the in-kind food
basket which includes CSB.

The costs of the food baskets at the recipient’s local market
price for the vouchers (Tables 2 and 3) differ from the cost of
the food basket delivered in-kind (Table 1). Delivery costs (di-
rect operational costs and administrative costs) also differ. The
full cost of the three food baskets per person and per month is
considered when making comparison as illustrated in Table 4.

This comparison illustrates how the modality choice impacts
the amount of nutrients which can be delivered to beneficiaries
through the three different food baskets, and how this can be
made comparable across different food baskets using a scoring
system. One could readily assign different weights to different
nutrients to tailor the model to their relative importance in any
specific context, but for illustrative purposes in the example
nutrients are equally weighted.

While the Nutrient Value Score is a good proxy to estimate
nutrient content and compare different food baskets in nutri-
Nutrition: A New Tool for Ex-Ante Comparison of Commodity-
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Table 4. Illustration of the Omega Value scenarios

Food basket comparison NVS Cost/p./month Omega Value calculation Omega Value Analysis

Scenario 1 In kind food basket Table 1 9.21 $19 (9.21/19)/(6.23/16) 1.2 In kind more nutrient
cost effective

Voucher food basket non-fortified Table 2 6.23 $16

Scenario 2 In kind food basket Table 1 9.21 $ 19 (9.21/19)/(8.18/14) 0.8 Voucher more nutrient
cost effective

Voucher food basket fortified Table 3 8.18 $14

ENHANCING NUTRITION: A NEW TOOL FOR EX-ANTE COMPARISON OF COMMODITY-BASED VOUCHERS AND FOOD
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tional terms, it is important to highlight that as any proxy it is
unlikely to be precise. Nutrient content of any product varies
by location, season, and variety. In addition, food quality also
influences nutrient content. The micronutrient content, espe-
cially vitamins, of many products decreases over time and de-
pends on factors such as storage and handling.

Finally, it is also important to mention one additional limi-
tation. Nutrient content is an important consideration, but
nutrient absorption determines ultimately whether the body
can utilize nutrients adequately. Food may contain certain
nutrients, but their bioavailability is influenced by a number
of factors which cannot be adequately captured by the Nutri-
ent Value Score.
6. COMBINING THE NUTRIENT VALUE SCORE WITH
COST MEASURES: THE OMEGA VALUE

As a next step, after the Nutrient Value Score computation
for two or more alternative food baskets, the NVS of each
food basket can be combined with the corresponding full cost
of delivery, introducing a first-level nutritional effectiveness
consideration into the efficiency analysis. The resulting Omega
Value thus compares the nutrient cost effectiveness of two dif-
ferent transfer modalities (in-kind versus a commodity-based
voucher). It is defined as the ratio of (NVS/full transfer and
delivery cost) of an in-kind food basket over that same ratio
for a food basket delivered through a commodity-based vou-
cher. See Figure 2 for an illustration of the principle.

This double ratio can be analyzed as follows:
� If Index >1: In-Kind deliveries are potentially more
nutrient cost-effective
� If Index <1: Commodity-based vouchers are potentially
more nutrient cost-effective

If we go back to the exemplary food baskets in Tables 1–3,
we can create two scenarios, first comparing the in-kind food
basket of Table 1 to the unfortified commodity voucher food
basket in Table 2 (Scenario 1) and then comparing the in-kind
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Figure 2. Illustration of the Omega Value calculation. (For interpretation of th

version of this article.)

Please cite this article in press as: Ryckembusch, D. et al. Enhancing
based Vouchers and Food Transfers, World Development (2013), htt
food basket of Table 1 to the fortified commodity voucher
food basket in Table 3 (Scenario 2).

As illustrated in Table 4, in Scenario 1, the Omega Value is
1.2, meaning that the in-kind food basket is still more cost effec-
tive in nutrients per dollar than the voucher. A commodity cost
comparison only (disregarding the nutrient value of the respec-
tive food baskets) would have concluded that vouchers are more
cost efficient. In Scenario 2 however, the Omega Value falls be-
low 1 and the commodity voucher becomes more cost effective
in nutrients per dollar than the in-kind transfer. This is because
the costs in Tables 2 and 3 are practically the same for the com-
modities (staple food fortification has negligible cost implica-
tions), while Table 3 delivers a lot more value in nutrient terms.

Comparing commodity costs only may lead to the wrong con-
clusion. If the voucher is more oriented to basic staples then the
loss of economies of scale in procurement may favor direct food
distribution. However, a voucher enables a more diversified
food basket making the nutritional value becomes an important
consideration. The comparison of commodities costs is only a
subset of the Omega index calculation capturing both the full
cost of operations and the nutrients delivered. Comparing the
NVS per dollar of two particular food baskets brings more
nuances to the trade off between planned nutritional outcomes
and costs when selecting a transfer modality. The Omega algo-
rithm takes outcome into consideration by comparing the
ex-ante cost effectiveness of alternative transfers which might
satisfy assessed nutrient needs as a major factor influencing
the achievement of the food assistance objectives. The new
defined Omega index can be used to support scenario building
and sensitivity analysis of nutrients cost effectiveness as the
index changes if the levers and cost drivers are changing (com-
modity prices, seasonality, nutrients content, fortification).
7. POTENTIAL APPLICATIONS OF THE
OMEGA VALUE

As illustrated in chapter 6, the Omega Value combines the
NVS (Nutrient Value Score) with a cost efficiency analysis
mega Value > 1 : 

 kind delivery will potentially be nutritionally 

ore Cost-Effective

mega Value < 1 : 

oucher delivery will potentially be nutritionally 

ore Cost-Effective

e references to color in this figure legend, the reader is referred to the web
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(the full supply chain analysis and costing) and therefore, ex-
tends the ex-ante cost effectiveness analysis to the level of
nutritional outcomes as measured by the nutrients contained
in two different food baskets (see Figure 1). The example dis-
cussed in this paper shows the trade-off between delivering
most nutrients through an in-kind food transfer and using a
voucher, which can be more cost efficient for some food bas-
kets, because procurement costs are transferred to retailers
who may procure at lower cost. This potential cost advantage
needs to be weighed, however, against the potential loss of
purchasing power when switching from buying at large scale
to more fragmented procurement.

This trade-off is a fairly common programing challenge. In
many resource-limited settings, fortified or specialized nutri-
tious foods are not available. This is one of the reasons cash
or voucher transfers can be a flawed substitute for the special-
ized food supplements delivered in-kind to meet specific nutri-
tional objectives, such as the treatment of severe and moderate
acute under-nutrition or the support for PLHIV through food
by prescription programs.

The example also illustrates how the commodity-based vou-
cher modality could be improved in terms of nutrients deliv-
ered per dollar, if the commodities available for purchase at
the retail level were fortified. When combining the nutrients
delivered with the full costs of delivering the baskets (com-
modity, supply chain and programing costs), the commod-
ity-based voucher with fortified foods comes out as the most
cost effective option. This is a typical result. If fortification
of staple foods with one or more micronutrients can be
achieved and if more specialized nutritious foods such as
CSB or specialized foods for infants or PLHIV are available
on the shelves of retail outlets in resource limited settings, it
increases the ability to use commodity vouchers, also when
programs have nutrition objectives. However, at present, these
prerequisites are often not met as specialized and fortified
foods remain unavailable in many low income contexts. This
may also lead policy makers to consider leveraging different
transfer modalities for different components of the food bas-
ket. For example, a fortified staple or a fortified blended food
could be delivered in kind until it is available at the typical re-
tail shop, while other components could be delivered through
a voucher.

Obviously, the cost effectiveness information provided by
the Omega Value alone is inadequate to judge the overall effec-
tiveness of an intervention in terms of nutritional outcomes,
let alone in terms of overall outcomes and externalities. To
make an informed decision on the appropriate transfer modal-
ity, the Omega Value needs to be combined with other data
which may include additional nutritional indicators (dietary
diversity, consumption of animal source foods, etc.), indica-
tors measuring the likelihood of achieving non-nutritional
outcomes as well as with the likelihood of generating positive
and negative externalities.

A comprehensive decision framework should consider all
these relevant levers which impact the final outcome at the de-
sign stage of a program in order to apply a rational and struc-
tured decision process to the transfer modality choice. One
possibility is the use of a score card which rates the likelihood
of achieving the project objectives, including a consideration
of externalities, i.e., other positive or negative implications
that the use of a specific transfer modality may generate (stig-
ma, dignity, acceptance, effect on gender relations, opportu-
nity costs for beneficiaries, etc.).

In the scenario above, there has been no discussion of cash
transfers or value-based vouchers. These provide data chal-
lenges because there is no restriction on how cash is spent
Please cite this article in press as: Ryckembusch, D. et al. Enhancing
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and incomplete restriction on how value-based vouchers are
spent. This makes them more problematic to assess than a
commodity-based food voucher, which provides access to a
specific food basket.

The Omega Value could be applied to cash transfers, but to do
so would require fairly detailed knowledge of household expen-
diture patterns and specifically the marginal increase in pur-
chase of different foods with increases in income. In most
cases, it is hard to predict what percentage of additional income
will be spent on food. It is even more difficult to estimate food
item-specific income elasticities. Furthermore, both will likely
vary by location and over time. If context-specific, detailed
household food consumption estimates of the marginal propen-
sity to consume different foods with rising income existed, these
could be used to provide indicative ranges of Omega Values to
assist transfer modality selection including cash.

While the Omega Value can be more easily applied to
value-based vouchers, given the restricted food basket available
for purchase, its use still has limitations. Potentially it could be
used to estimate the worst and best possible food basket
purchases, from the range available using the value-based
voucher, to give a range of Omega Values. Knowledge of
likely household food expenditure patterns, based on existing
household surveys, could be used to qualify and potentially
narrow down this range of possible Omega Values to assist
decision-making. Using such secondary data would add fur-
ther error to the NVS computations for a cash transfer or a
value-based voucher. This error would compound the impreci-
sion discussed above which relates to the inherent difficulty to
precisely estimate nutrient content in different products across
different locations and over time.

Gender and intra-household resource control and distribu-
tion issues are key factors influencing how resources are spent
and ultimately the household food consumption. Currently
the Omega Value does not take this into account. Given wo-
men are often, but not always responsible for all or part of
the food provisioning for households transfers of food or
vouchers directly linked to food may not change intra-house-
hold patterns specific to food. However, considerable evidence
indicates that increases in income in the hands of women are
more likely to be spent on food than that in the hands of
men. Different sets of spending patterns can be included when
calculating the Nutrient Value Score for different food bas-
kets. The Nutrient Value Score is based on the intake per per-
son and per day and can therefore be tailored to individual
level data within the household incorporating gender/intra-
household sensitive spending and consumption patterns.
Therefore it would be relevant to include gender dimensions
into future work on applying the Omega Value to cash trans-
fers and value-based vouchers transfers. This would mean that
information would be required on gender specific spending
patterns on food in households as opposed to just the change
in food shares linked to household income increases.
8. CONCLUSION

This paper introduces a tool that applies a nutrient per dol-
lar perspective to estimate ex-ante the most cost-effective
transfer modality for programs with nutritional objectives—
the Omega Value. It can be used at the program design stage
to transcend mere cost efficiency considerations in predictive
models to estimate the likelihood of achieving nutritional out-
comes and, therefore, enable more informed decision making.
The Omega Value can inform a strategy to minimize costs and
Nutrition: A New Tool for Ex-Ante Comparison of Commodity-
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maximize benefits, thus enabling policy makers to deliver va-
lue for money.

Understanding supply chains and the implications of transfer
modality for food basket composition are key considerations at
the design stage of programs that address the nutritional needs
of vulnerable groups. Very often markets exist for (often unfor-
tified) staples, fruit and vegetables, fish, meat etc., but special-
ized and fortified foods, i.e., those specifically formulated for a
certain beneficiary group or fortified with one or more specific
micronutrients, are not widely available, particularly in rural
areas. The widespread use of vouchers may therefore require
more focus not only on the introduction of new, nutritious,
inherently more cost effective products into a given market,
but also on their market penetration.
Please cite this article in press as: Ryckembusch, D. et al. Enhancing
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Additional research is needed to better understand how the
choice of transfer modalities can be better used to deliver
nutrition outcomes while taking advantage of the existing
market mechanisms. The strength of private sector distribu-
tion channels to effectively integrate several partners along
the value chain needs to be leveraged while also increasing
the availability of affordable fortified and specialized food in
local markets. Additional research should also further investi-
gate how the Omega Value could be adapted to assess the cost
effectiveness of cash and value-based voucher transfers. This
would entail improving the ability to predict the expenditure
behavior of households receiving cash or value-based voucher
transfers.
NOTES
1. All authors work or worked for WFP. The findings, interpretations,
and conclusions expressed in this paper are those of the authors and do
not necessarily reflect the views of the World Food Programme or its
Executive Board.

2. Value-based voucher refers to a voucher where the beneficiary receives
a voucher indicating a specific amount which she or he can spend in a
shop, enabling choice within a predefined list of commodities. Commod-
ity-based voucher refers to a voucher which is tied to a specific commodity
or a commodity basket (WFP, 2008a, 2011a).

3. Importantly, preferences as shaped by distance form markets should
also include analysis on distance from potential food distribution points.

4. In general, very few studies support the unitary model of household
behavior. However, it is important to consider endogeneity of leadership
variables (e.g., headship, income share, education, and asset ownership)
which could potentially bias the results. The use of instrumental variables,
structural Estimates, and natural experiments is providing new evidence
on intra-household resource allocation dynamics, although few if any are
directly comparing the effects of cash versus food transfers (Braido,
Olinto, & Perrone, 2012).

5. http://www.thousanddays.org/about/.

6. http://www.nutval.net/.

7. These are the average minimum nutritional requirements established
for planning purposes by WHO and adopted by WFP, UNHCR,
UNICEF, most other organizations, and the Sphere minimum standards
for disaster relief.
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