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ABSTRACT 

Willingness-to-Pay for a Small Quantity Lipid-Based Nutrient Supplement by 

Mothers of Young Infants in Malawi 

 

Anissa Collishaw      Advisor:  

University of Guelph, 2017     Professor Spencer Henson 

 

Small-quantity lipid-based nutrient supplements (LNS-SQ) are designed to prevent 

undernutrition amongst vulnerable populations including pregnant and lactating women 

and infants 6 to 24 months of age. The objective of this study was to estimate the 

willingness-to-pay (WTP) of mothers in Malawi for a LNS-SQ product for infants, and to 

explore the factors influencing their valuation of the product. To accomplish this, a 

double-bounded contingent valuation survey was conducted in November and December 

2016 with 504 mothers of infants aged 6 to 36 months old in the Zomba region of 

Malawi. 77% of respondents indicated a positive WTP for the product. Mean WTP based 

on maximum likelihood estimation was 112 MWK, equivalent to approximately 0.15 

USD or 0.21 CAD. These findings have implications for the pricing and distribution of 

LNS-SQ through retail channels in Malawi.  
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CHAPTER 1: INTRODUCTION 

 

Hunger and malnutrition are one of the foremost causes of human suffering throughout 

the world, burdening both individuals and national health systems and impeding 

economic growth and social progress (Thompson and Amoroso 2014). Improving 

nutrition is now recognized as a high development priority, and various international 

commitments have been made to intensify efforts to improve nutrition, including the 

World Health Assembly 2025 global targets and the post-2015 Sustainable Development 

Goals. Although progress has been made, nearly 800 million people still suffer from 

hunger and food insecurity (FAO, IFAD and WFP 2015). Of greater concern, however, 

are the 2 billion individuals – equivalent to one third of the global population – afflicted 

by hidden hunger worldwide (Thompson and Amoroso 2011).  

Hidden hunger, also known as micronutrient deficiency, is a form of 

undernutrition that occurs when an individual’s intake and absorption of essential 

vitamins and minerals such as iron, iodine and vitamin A are insufficient to sustain 

proper health and development (von Grebmer et al. 2014). Hidden hunger is a complex 

problem caused most directly by poor diet and infectious disease, and more distally by 

factors such as household food security, access to sanitation services, and broader 

economic, social and political conditions. Children and women of reproductive age have 

particularly high micronutrient requirements, and are therefore especially vulnerable to 

hidden hunger. The consequences of deficiencies during the first 1,000 days of life, a 

period of rapid physical growth and cognitive development, are particularly acute and are 

often irreversible. These include increased morbidity and mortality, growth faltering, and 

impaired motor, cognitive and behavioural development, resulting in stunting, lower 

educational achievement, lower economic productivity and income, and decreased 

offspring birthweight in the long-term (Dewey and Adu-Afarwuah 2008, Adams et al. 

2016).  

Unfortunately, there is no simple solution or quick fix to hidden hunger. Resource 

poor households tend to rely on monotonous staple-based diets and have limited access to 

nutrient-rich foods such as fruits, vegetables and animal-source products, increasing the 

risk of micronutrient deficiency. Amongst the range of possible solutions are food-based 
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approaches that address the low content or density of vitamins and minerals in food (von 

Grebmer et al. 2014). Food-based approaches include the promotion of naturally nutrient-

dense foods and overall diet diversification, and the promotion of foods that are 

nutritionally enhanced through biofortification and fortification amongst vulnerable 

populations (Henson and Humphrey 2014). Food-based interventions have historically 

focused on increasing the production and consumption of nutrient-dense foods by farm 

households. These programs have struggled to reach scale and faced challenges with 

sustainability due to their reliance on external donor or government funding.  

In recent years, market-based approaches, particularly those involving private-

sector actors, have featured more prominently in international policy debates as viable 

solutions to micronurient malnutrition with the potential to sustainably reach scale. 

Markets are increasingly relied upon to procure food supplies, even amongst the poorest 

households. This is true of the urban poor and rural non-farm households, as well as farm 

households that purchase food to supplement their own production. Yet as the 

persistently high rates of micronutrient deficiencies demonstrate, these markets are not 

functioning to provide adequate nutrition to low-income populations.  

The aim of market-based approaches, then, is to harness and influence the market 

systems in which nutritionally vulnerable households operate in ways that improve their 

terms of participation as producers and consumers. In order to improve nutrition, 

interventions must make nutrient-rich foods available in a form that consumers are 

willing to buy, on the one hand, while simultaneously providing incentives to producers 

to supply them, on the other.  

A related concept is that of the Fortune at the Bottom of the Pyramid (BOP), 

which asserts that when low-income households are viewed as consumers, innovative 

solutions can be found that allow businesses to serve the needs of the poor while 

maintaining their profitability. Yet, while there are numerous beneficial foods that have 

been developed to address the nutritional needs of bottom of the pyramid consumers, few 

have successfully reached their target populations through market channels. Businesses 

face a number of challenges in reaching BOP markets, including poor infrastructure, 

dispersed consumers and small transactions. Small and medium sized enterprises, which 

provide a critical link between smallholder farmers, food markets, and poor consumers, 
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face additional constraints including limited access to technologies and lack of credit 

(Godfrey 2016).  

On the demand-side, questions exist over the ability and willingness-to-pay of 

poor consumers for nutrient-dense foods. Low nutritional awareness combined with 

limited disposable income contributes to a lack of demand for nutritious foods by BOP 

consumers. Beyond the monetary constraints that limit BOP consumers’ ability to pay for 

nutritious foods, products must also satisfy their wants. In addition to price and nutrient 

content, the choice to regularly consume nutritious food products is influenced by factors 

such as convenience, perceived quality and tastes.  

More evidence is needed, therefore, to substantiate or refute the claim that 

businesses-based solutions can sustainably contribute to improving nutrition amongst 

poor consumers. As nutritional impact relies to a large extent on the consumption choices 

of individual households, a better understanding of the factors influencing the ability and 

willingness to pay of the poor for nutritious foods demands particular attention.  

In this thesis, broader questions related to the willingness-to-pay and demand for 

nutritious foods by the poor are explored within the context of a specific case study of a 

for-profit business providing nutritious products in a developing country called Valid 

Nutrition Malawi. Valid Nutrition Malawi is a social enterprise established in 2005 that 

manufactures ready-to-use foods (RUFs) to treat and prevent malnutrition. In 2015, Valid 

Nutrition’s Malawi factory produced 3 million sachets of peanut-based ready-to-use 

therapeutic food (RUTF), enough to treat 28,000 children with severe acute malnutrition 

(SAM), which were sold to and distributed by institutional buyers. They are now 

expanding their operations to produce small quantity lipid-based nutrient supplements 

(LNS-SQ) that are designed to prevent undernutrition in infants.  

For optimal nutritional impact, LNS-SQ products are designed to be consumed 

daily by pregnant and lactating women for the duration of their pregnancy and for 6 

months post-partum, and by infants from 6 months through to 24 months of age. Ensuring 

that vulnerable populations have access to a constant supply of LNS-SQ is a significant 

challenge. The large number of targeted consumers, combined with the prolonged 

duration of consumption, means that achieving widespread and consistent supply is 

outside the scope of the current programmatic distribution channels used for RUTF 
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products and that full subsidization is unlikely (Lybbert 2011, Adams et al. 2016). Hybrid 

public-private distribution systems may emerge, but it is yet to be determined how costs 

will be distributed across stakeholders. The choice of delivery platform hinges most 

critically on how much of the costs target consumers are themselves willing to bear.   

Valid Nutrition intends to sell their LNS-SQ product commercially, but it is 

unknown whether target consumers will purchase the LNS-SQ at a price equal or greater 

than their breakeven price. The purpose of this study is to address this gap by answering 

the following research questions:  

(1) How much of the cost of LNS-SQ are consumers willing to pay? Are consumers 

willing to pay the breakeven cost of 90 MWK? 

(2) What factors influence their WTP? 

In order to answer these questions, a double-bounded contingent valuation survey was 

conducted in November and December 2016 with mothers of infants between the ages of 

6 to 36 months in the Zomba region of Malawi. Maximum likelihood estimation was 

used to estimate the mean WTP of the sample, as well as the marginal effects of different 

factors influencing WTP. While the results of the analysis are operationally applicable to 

Valid Nutrition Malawi, specifically, they also contribute to the body of evidence related 

to demand for nutrient dense foods by BOP consumers. In particular, the factors 

influencing WTP for LNS-SQ could conceivably provide insight into the factors 

influencing WTP for nutrient-dense foods more generally.  

The remainder of this thesis is organized as follows: Chapter 2 provides context for 

the issue of malnutrition and reviews the literature on market-based approaches to 

improving nutrition amongst the poor in developing countries. Chapter 3 looks 

specifically at the example of Valid Nutrition, and the challenges and opportunities they 

face in the delivery of LNS-SQ to infants in Malawi. Chapter 4 outlines the method used 

to elicit and measure WTP, the components of the survey design, and the hypothesized 

effects of different explanatory variables. Chapter 5 reports on the results of the statistical 

analysis, and chapter 6 discusses the implications of the results and offers conclusions.  
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CHAPTER 2: MARKETS AND NUTRITION 

 

The global discourse on food and nutrition security has placed increasing emphasis on 

how food systems can be used to reduce rates of micronutrient deficiencies, and how 

markets can be leveraged to deliver nutrient-dense foods to vulnerable populations. Of 

particular interest is the potential role of the private sector in generating large-scale and 

sustainable pro-poor, pro-nutrition change within agri-food markets. It is unclear, 

however, what form private sector initiatives to improve nutrition should take, and how 

donor agencies and governments should facilitate, support and regulate such endeavours. 

Questions remain over whether businesses can profitably produce nutrient-dense foods at 

a price that low-income consumers are able and willing to pay.  

 

2.1 Micronutrient deficiency as a development issue 

Proper nutrition is a prerequisite condition to maintaining a healthy population, which 

forms the bedrock of development (IFPRI 2014). Lack of proper nutrition is described by 

the United Nation’s Standing Committee on Nutrition as “the greatest impediment to the 

fulfilment of human potential” and has huge ramifications at both the individual and 

collective levels of society (UNSCN 2009). At the individual level, inadequate nutrition 

can result in both physical and mental impairment, decreasing the educational attainment 

of individuals and affecting their ability both to earn a livelihood and to effectively 

participate in the affairs of their households and communities (WFP 2015). At the 

collective level, there are direct and indirect costs associated with malnutrition including 

the burden imposed on health care systems, decreased productivity and lower economic 

growth.  

The eradication of hunger and malnutrition has featured prominently on the 

development agenda since the early 1990s with the adoption of the World Declaration 

and Plan of Action of Nutrition in 1992, the Rome Declaration on World Food Security 

and the World Food Summit Plan of Action in 1996 and the Millennium Development 

Goals in 2000. Following the global food price crisis in 2007/08, attention to the issue of 

food and nutrition security was renewed with the July 2009 L’Aquila Joint Statement on 

Global Food Security and the Declaration of the World Summit on Food Security in 
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2009. Momentum has continued to build with initiatives such as the 2008 and 2013 

Lancet Maternal and Child Nutrition series, the recommended adoption of nutrition 

interventions by the 2008 and 2012 Copenhagen Consensus’, and the Scaling Up 

Nutrition (SUN) movement that began in 2010. International commitments have been 

made to intensify efforts to improve nutrition in the upcoming years with the World 

Health Assembly 2025 global targets and the post-2015 Sustainable Development Goal 2, 

to end malnutrition in all its forms by 2030, amongst others.  

Despite widespread recognition of the imperative of improving nutrition, progress 

remains unacceptably slow (IFPRI 2014, Thompson and Amoroso 2014). Malnutrition in 

all its forms remains a major public health and development challenge that is estimated to 

contribute either directly or indirectly to over a third of all child deaths globally each year 

(Gomez et al. 2013, You et al. 2015). Malnutrition encompasses a range of adverse 

health conditions stemming from poor diet, including undernourishment or hunger 

(referring to a lack of calories), micronutrient malnutrition or ‘hidden’ hunger 

(insufficient intake or absorption of essential micronutrients) and overnutrition 

(overconsumption of calories and fats resulting in various chronic diseases).  

The issue of micronutrient deficiencies in particular warrants further discussion. 

Micronutrient deficiencies are estimated to afflict 2 billion people worldwide, the vast 

majority of whom live in developing countries. Micronutrients are vitamins and minerals 

that the human body uses to produce enzymes, hormones and other substances required 

for proper growth and development (WHO 2017). Although the body only requires small 

amounts of these substances, a lack of them produces severe negative health 

consequences. Deficiencies in vitamin A, iron and iodine pose the most significant public 

health challenges globally. The prevalence and associated health consequences of various 

micronutrient deficiencies are reported in Table 1 below.  
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Table 1: Micronutrient Deficiencies 

Micronutrient Uses in the body Effects of Deficiency Estimated 

Magnitude  

Calcium Enzymatic and hormonal 

homeostasis 

Hypertension in pregnancy 

leading to maternal morbidity 

and mortality, increased risk of 

pre-eclampsia, preterm birth and 

fetal growth restriction 

3.5 billion at 

risk (Kumssa 

et al. 2015) 

Folate RNA and DNA production, 

cell division 

Neural tube defects, anaemia  Unknown 

Iodine  Production of thyroid 

hormones used to control 

metabolism and for bone 

and brain development 

during pregnancy and 

infancy 

Pregnancy loss, mental 

retardation, goiter 

1.9 billion 

Iron Oxygen transportation 

(haemoglobin), basic 

cellular functions including 

cell division, myelination 

and oxidative 

phosphorylation 

Anaemia leading to increased 

morbidity and mortality, adverse 

birth outcomes, delayed and 

impaired cognitive, motor and 

social-emotional development  

2 billion 

Vitamin A Normal functioning of the 

visual system, gene 

transcription, immune 

function, fetal development  

Night blindness and blindness, 

xerophthalmia, reduced 

immunity leading to increased 

morbidity and mortality  

190 million 

children and 

19 million 

pregnant 

women 

Vitamin D Immunological adaptation 

in pregnancy, fetal bone 

and brain development 

Severe pre-eclampsia leading to 

increased risk of perinatal 

morbidity and mortality, preterm 

birth, small-for-gestational age 

1 billion 

Zinc  Protein synthesis, cellular 

division, nucleic acid 

metabolism 

Adverse long-term effects on 

growth, immunity and metabolic 

status, increased risk of adverse 

birth outcomes and growth 

restriction 

1.2 billion 

Sources: Kumssa et al 2015, Black et al. 2013 

The foremost causes of micronutrient malnutrition are poor diet and infectious 

disease. These two factors are mutually reinforcing, with inadequate dietary intake 

weakening the immune system, leading to an increased susceptibility to infectious 

disease, and infectious disease increasing nutrient requirements and further undermining 

nutritional status (Gomez et al. 2013, You et al. 2015). This interaction between 

malnutrition and infectious disease is illustrated in Figure 1 below.  
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Major infectious diseases impacting nutritional status are diarrhoea, acute 

respiratory infection, measles and malaria. Diarrhoea results in poor absorption and loss 

of nutrients, as well as a loss of appetite. Acute respiratory infection has negative 

metabolic effects leading to muscle breakdown and reduced appetite. Measles decreases 

availability of vitamin A, reduces immune function, and results in fever, muscle 

breakdown and appetite loss. Malaria contributes to iron deficiency and results in 

impaired fetal development, low birth weight and growth faltering in infants (UNICEF 

2011). 

 

Figure 1: Vicious cycle of undernutrition and infectious disease 

  

Source: Katona and Katona-Apte (2008) 

An adequate diet is characterized by consumption of a sufficient quantity and 

quality of food to maintain overall health and strengthen immune systems (Aphane et al. 

2011). Diet quality is in turn comprised of diet diversity, nutrient content and food safety 

(Gomez et al. 2013). Thus, at the most immediate level, an individual’s nutritional status 

is determined by the quantity and quality of food they eat, as well as their body’s ability 

to absorb and utilize the macro and micronutrients it contains. For children, nutritional 

status is additionally influenced by the quality of feeding and care practices they receive.  

Inadequate dietary 
intake

Weight loss

Growth faltering

Lowered immunity

Mucosal damage

Disease incidence, 
severity and 

duration

Appetite loss

Nutrient loss

Malabsorption

Altered metabolism
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Micronutrient deficiencies disproportionately affect poor households, both in 

developing countries and amongst marginal populations, because they tend to subsist on 

monotonous staple-based diets. Between 70 to 85% of the total caloric intake of poor 

household’s typically comes from one or two staple food products eaten daily (Thompson 

2011). At a global level, two-thirds of total dietary energy is provided by rice, maize and 

wheat, while supplies of fruits, vegetables and pulses are too low to meet recommended 

intake levels (Siegel et al. 2014). As Table 2 below demonstrates, diets that are adequate 

in micronutrients are rich in fruits, vegetables, pulses and animal-source foods.  

 

Table 2: Sources of Micronutrients in the Diet 

Micronutrient Food Sources 

Calcium Milk and milk products, nuts and pulses 

Folate Organ meat, green leafy vegetables, nuts and pulses, fortified 

cereals, green vegetables 

Iodine Iodized salt 

Iron Organ meat, flesh meat, fish and seafood, pulses, green leafy 

vegetables, fortified cereals 

Vitamin A Green leafy vegetables, yellow vegetables, yellow and orange 

citrus fruits, red palm oil, organ meat, eggs, milk and milk 

products 

Vitamin D Fish, organ meat, eggs 

Zinc Fish, flesh meat, dairy, nuts and pulses 

 

 In addition to diet and susceptibility to infectious disease, there are intermediate 

and distal determinants of nutritional status. Intermediate factors include household food 

security, availability of caregiving resources and the hygiene of the environment. These 

are, in turn, shaped by broader economic, social and political conditions. The relationship 

between the immediate, intermediate and distal determinants of nutritional status is 

represented in a conceptual framework by Black et al. (2013), reproduced in Figure 2. 

Implicit in this characterization of nutritional status is the recognition that multiple 

strategies and approaches are needed that target the immediate, intermediate and 

underlying factors contributing to optimal nutrition outcomes, including nutrition-specific 

interventions, nutrition-sensitive programmes and building an enabling environment.  
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Figure 2: Conceptual framework of optimum fetal and child nutrition and development 

 

Source: Modified from Black et al. (2013) 

Black et al. (2013) further recommend adopting a life-course perspective of 

nutrition in order to understand the effects of undernutrition and properly quality the 

costs and benefits of interventions. A life course perspective is described by Wethington 

(2005) as “the leading theoretical orientation for the study of patterns of lives as they 

unfold across time.” A life course perspective of nutrition, then, examines how the 

combination of behaviours, life experiences and environmental exposures throughout the 

lifespan influence health outcomes in current and future generations (Herman et al. 

2014).   

Adopting this perspective reveals that the nutrition of pregnant and lactating 

women and of young infants demand special attention. As Black et al 2013 describe, 

“The nutritional status of women at the time of conception and during pregnancy 

is important for fetal growth and development, and these factors, along with 

nutritional status in the first two years of life, are important determinants of both 

undernutrition in childhood and obesity and related diseases in adulthood.”  

The benefits of good nutrition during the critical first 1,000 days of life, from 

conception to a child’s second birthday, have lasting effects throughout their life. 
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Conversely, the negative consequences of inadequate nutrition during this time on 

physical, cognitive and social development are largely irreversible, as highlighted in the 

first Lancet series on Maternal and Child Undernutrition in 2008. Reduced mental 

development and lower productivity result in lower earnings, further perpetuating the 

problem across generations and establishing a vicious cycle of malnutrition and poverty 

(Norton et al. 2010).  

 In order to achieve long-term and sustained nutritional improvements, the 

immediate, intermediate and underlying causes of undernutrition must be addressed. 

Combatting undernutrition is a complex and multifaceted endeavour, intimately 

connected to broader cultural norms, constraints on the availability of resources and 

issues related to education, health and poverty, for which there is no simple solution. As 

Henson et al (2013) state, 

“Indeed the challenges of undernutrition are so varied that no single solution can 

be effective amongst the available responses.”  

Interventions to address malnutrition have historically adopted what Gomez et al. 

(2013) describe as the Green Revolution approach, focusing primarily on improving the 

productivity of calorie-rich staple crops such as rice, wheat and maize, and boosting 

farmer incomes. The Green Revolution was hugely successful at increasing the supply of 

total food calories in the period following WWII when global food production was 

insufficient to meet the caloric needs of a growing population, and contributed to a 

substantial decline in hunger over the following two decades (Herforth et al. 2015). 

However, the Green Revolution also had unintended nutritional consequences; by 

facilitating a transition to more calorie-rich but less diverse and micronutrient-rich diets, 

it precipitated the rise of hidden hunger to the levels witnessed today (Gomez et al. 

2013).  

The example of the Green Revolution shows that increasing agricultural 

productivity is essential to ensuring the availability of an adequate quantity of food, but 

does not necessarily translate into improvements in nutrition (Henson et al 2013, 

Herforth and Ahmed 2015). The persistence of hidden hunger, despite efforts made 

towards its amelioration, demonstrates that different strategies are needed to address 

micronutrient deficiencies than those that have been used in the past to reduce hunger. 
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What is required is a fundamental shift away from the emphasis on production to 

improving the access of vulnerable populations to varied diets containing nutrient-dense 

foods (McDermott et al. 2015, Herforth, Lidder and Gill 2015). As Godfrey (2016) states, 

“In order to tackle the current malnutrition crisis in an effective way, we need to 

start thinking about a new paradigm for a food system that has at its core the 

provision of sustainable nutritious diets accessible to everyone.” 

 In light of this, food-based approaches have become a key component of the 

global strategy to alleviate micronutrient malnutrition. The following section provides an 

overview of food-based approaches, as well as the existing evidence of their effectiveness 

in improving nutrition.  

 

2.2 The Nature and Role of Food-based Approaches  

Food-based approaches are promoted by the FAO as the most effective and sustainable 

solutions to micronutrient malnutrition  (Thompson and Amoroso 2014).  The focus of 

food-based approaches is on promoting the consumption of nutrient-rich foods by those 

suffering from undernutrition (Henson and Humphrey 2014). Food-based strategies 

include promoting a diverse diet containing naturally nutrient-dense foods such as fruits, 

vegetables and animal-source foods, and enhancing the nutritional content of foods 

through biofortification or fortification (Henson et al. 2013). Food-based approaches 

involving nutritionally enhanced foods may be developed for the general population or 

directed towards specific target groups such as infants and young children or pregnant 

and lactating mothers.  These differing food-based strategies are summarized in Table 3 

below. 

The goal of diet diversification strategies is to increase the availability of, access 

to, and utilization of micronutrient-rich foods throughout the year. Examples include 

large-scale commercial fruit and vegetable production as a means of increasing 

availability and decreasing price of fruits and vegetables, promoting small-scale 

production of fruits and vegetables for home consumption, and raising small animals for 

home consumption.  
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Table 3: Summary of food-based strategies to alleviate micronutrient malnutrition 

Strategy Description Variants  

Diet 

Diversification 

Promotion of a diverse diet containing 

naturally nutrient-dense foods  

Commercial F&V 

production, home gardens, 

small animal production 

Biofortification Improvement to the nutrient levels in 

crops during plant growth  

Modification using 

agronomic practices, 

conventional plant breeding 

or modern biotechnology 

Fortification Addition of vitamins and minerals to a 

food product during processing or at 

point of consumption 

Home fortification with 

multiple micronutrient 

powders, product-specific 

fortification, large-scale 

fortification of widely-

consumed staples 

 

The success of diet diversification strategies is intimately connected to whether 

underlying conditions of poverty are simultaneously addressed. According to Kennedy 

and Moursi (2015), the incomes of the poorest consumers would have to increase at least 

ten-fold for adequate mineral and vitamin intake levels to be achieved. Success also 

hinges on behavioural change in terms of food production and selection patterns, and 

traditional food preparation and processing methods. Thus nutrition education plays an 

essential role in the success of diet diversification strategies. If this element is lacking, 

increased food expenditure may not translate into nutritional gains, as higher incomes 

tend to also be associated with increased consumption of empty calorie processed foods.  

Diet diversification is essential to eliminating micronutrient deficiencies in the 

long-term, yet raising incomes and generating behavioural change is a slow process that 

can take generations. Biofortification and fortification are alternate food-based 

approaches that aim to increase the intake of specific micronutrients lacking in the diets 

of vulnerable populations in the interim.  

 Biofortification involves enhancing the nutrient levels of plant crops using 

agronomic practices, conventional plant breeding or modern biotechnology. It is used to 

substitute staples consumed regularly and in large quantities by poor consumers with 

micronutrient-dense alternatives. Biofortification is considered an efficient and cost-

effective way to improve the micronutrient intake of the poor because it involves minimal 

behavioural change on the part of consumers.  
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 Fortification is the process of adding vitamins and minerals to a food product. 

Fortification at the point of consumption, also called home fortification, involves adding 

a micronutrient powder or similar additive to a meal prepared at home. Fortification may 

also occur during processing. Fortification of widely used staples such as wheat flour, 

maize flour and rice is one strategy that is promoted by organizations such as UNICEF, 

WHO and GAIN as a cost-effective way to improve micronutrient intake at the 

population level. An alternate strategy is to promote commercial fortification of packaged 

food products by individual businesses.  

Similarly to biofortification, one advantage of food fortification is that it has the 

potential to deliver micronutrients to large segments of the population without requiring 

consumers to modify their behaviour. Large-scale fortification of staples widely 

consumed by poor populations, in particular, has tremendous potential to reach poor and 

nutritionally vulnerable segments of the population. In practice, however, fortification 

programs in developing countries have encountered significant challenges with 

monitoring, compliance and enforcement of regulations, which have limited their ability 

to achieve scale. 

Lipid-based nutrient supplements (LNS) are a category of fortified food products 

used to address malnutrition. The first LNS product was Plumpy’Nut, developed to treat 

children suffering from severe acute malnutrition (SAM). The success of Plumpy’Nut led 

to the development of a number of ready-to-use therapeutic foods (RUTFs) and 

eventually a wider range of LNS products. Three broad categories of LNS products have 

since emerged: large quantity RUTFs, medium quantity ready-to-use supplementary 

foods (RUSFs) and small quantity LNS (LNS-SQ) products. As Table 4 shows, although 

these products are grouped under the same LNS umbrella, there are significant 

differences between them.  

Large-quantity RUTFs are designed to meet all of an individual’s daily food 

requirements (calories and macro and micro nutrients) and are used intensively over short 

time intervals to treat severe acute malnutrition. They are distributed through hospitals 

and clinics at no charge and in this sense more closely resemble a medicine than a food. 

Medium-quantity RUSF products are designed to supply greater than half of an 

individual’s daily food energy requirements and can be thought of as a hybrid of RUTFs 
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and LNS-SQ, sharing characteristics of both. Small quantity LNS products are designed 

to supply less than half of an individual’s food energy requirements and are intended to 

prevent micronutrient malnutrition.  

 

Table 4: Comparison of LNS product categories 

Characteristics Large-quantity 

RUTF 

Medium-quantity 

RUSF 

LNS-SQ 

Supply of daily 

food energy 

requirements 

Supply all daily 

food energy 

requirements 

Supply >half daily 

food energy 

requirements 

Supply <half daily 

food energy 

requirements 

Purpose Treatment of severe 

acute malnutrition 

Treatment of 

moderate acute 

malnutrition, 

prevent seasonal 

wasting 

Prevention of 

undernutrition, 

provide essential 

micronutrients and 

fatty acids 

Intended Use Short-term 

emergency 

treatment 

Regular 

consumption, 

intermediate 

timeframe  

Daily consumption 

over an extended 

timeframe 

Distribution Exclusively through 

public/institutional 

channels 

To be determined To be determined 

Price Free To be determined To be determined 

 

While the efficacy and effectiveness of RUTFs for the treatment of severe acute 

malnutrition has been well established, preventative LNS-SQ and RUSF products are still 

under trial. The results of initial efficacy studies, though somewhat mixed, are promising. 

Table 5 presents a summary of a number of efficacy studies conducted to date that were 

discussed at a technical meeting in October 2015 with key stakeholders involved in 

projects using LNS-SQ to prevent malnutrition (FANTA 2015). Adu-Afarwuah et al. 

(2007) and (2015), Hess et al. (2015), Ianotti et al. (2014), and Phuka et al. (2008) all 

find evidence of improved birth, growth or child development outcomes associated with 

consumption of LNS-SQ, while Ashorn et al. (2015) and Maleta et al. (2015) find no 

difference in outcomes between children who consumed LNS-SQ and children who did 

not. In addition to establishing the efficacy of LNS-SQ and RUSF products, further 

research is needed on their effectiveness and cost-effectiveness compared to other 
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complementary feeding, supplementation and food-based interventions (Dewey and 

Arimond 2012). 

 

Table 5: Overview of studies evaluating the efficacy of LNS-SQ products 

Author Country Study Arms Age at 

start 

Duration Key results  

Adu-

Afarwuah et 

al. (2015) 

Ghana  LNS-SQ to PLW 

and children 
 MMN tablet to 

PLW, no 

supplement to 

children 
 Control: IFA to 

pregnant women, 

placebo to 

lactating women, 

no supplement to 

children 

 As early 

as 

possible 

in 

pregnancy 
 6 

months in 

children 

 Through 6 

months 

postpartum 
 12 months 

in children 

 Significantly 

greater birth weight 

and newborn 

weight-for-age and 

BMI-for-age z-

scores in LNS-SQ 

vs. control arm 
 Significantly lower 

prevalence of 

stunting at 18 

months in LNS-SQ 

vs. control arm 

Adu-

Afarwuah et 

al. (2007) 

Ghana  LNS-SQ to 

children 
 MNP to children 
 Crushable MMN 

tablet to children 
 Control: no 

intervention 

6 months 6 months Significantly greater 

length-for-age z-

scores at 12 months 

in LNS-SQ vs MNP 

and crushable MMN 

tablet arms 

Ashorn et al. 

(2015) 

Malawi  LNS-SQ to PLW 

and children 
 MMN tablet to 

PLW, no 

supplement to 

children 
 Control: IFA to 

pregnant women, 

placebo to 

lactating women, 

no supplement to 

children 

 As early 

as 

possible 

in 

pregnancy 
 6 

months in 

children 

 Through 6 

months 

postpartum 
 12 months 

in children 

 No difference in 

birth outcomes 

between study arms 
 No difference in 

length-for-age z-

score at 18 months 

between study arms 

Bendabenda 

et al. (2016) 

Malawi LNS-SQ to 

children: 

 10 g with 6 g Fe 
 20 g with 6 g Fe 
 40 g with 6 g Fe 
 Control: no 

intervention 

6 months 12 months  Provision of 10 

and 20 g LNS did 

not increase 

morbidity  
 Provision of 40 g 

did not affect 

guardian-reported 

illness but may have 

increased malaria-

related non-

scheduled visits 
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Hess et al. 

(2015) 

Burkina 

Faso 

LNS-SQ to 

children with: 

 No zinc 
 5 mg zinc 
 10 mg zinc 
 no zinc + 5 mg 

zinc tablet 
 Control: no 

intervention 

9 months  9 months  Significantly lower 

prevalence of 

stunting and wasting 

at 18 months in all 

LNS-SQ arms vs 

control arm 
 Significantly 

higher performance 

on motor, language 

and personal-social 

development 

measures at 18 

months in all LNS-

SQ arms vs control 

arm 

Ianotti et al. 

(2015) 

Haiti  LNS-SQ for 3 

months to children 
 LNS-SQ for 6 

months to children 
 Control: no 

intervention 

6-11 

months 

3 or 6 

months 

Significantly greater 

length-for-age z-

scores among 

children 12-17 

months when LNS-

SQ given for 6 

months vs control 

arm 

Maleta et al. 

(2015) 

Malawi LNS-SQ to 

children: 

 40 g no milk 
 40 g milk 
 20 g no milk 
 20 g milk 
 10 g milk 
 Control: delayed 

intervention, CSB 

to children from 

18 months of age 

6 months 12 months No difference in 

length-for-age z-

scores or stunting at 

18 months between 

any of the LNS-SQ 

arms and the control 

arm 

Phuka et al. 

(2008) 

Malawi  RUSF to 

children 
 LNS-SQ to 

children 
 Fortified CSB to 

children 

6 months 12 months Significantly lower 

prevalence of severe 

stunting at 18 

months in RUSF 

arm compared to 

CSB arm 

CSB = corn-soy blend 

IFA = iron-folic acid 

LNS-SQ = small quantity lipid-based nutrient supplement 

MMN = multiple micronutrient 

MNP = micronutrient powder 

PLW = pregnant and lactating women 

RUSF = ready-to-use supplementary food or medium quantity lipid-based nutrient supplement  

 

LNS-SQ products are primarily targeted at pregnant and lactating mothers and 

infants aged 6 to 24 months, to be consumed daily for the duration of the critical first 
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1000-day period. The population of intended users is therefore much larger than for 

large-quantity RUTF products, and the duration of use much longer. This has interesting 

implications for how LNS-SQ will eventually be distributed to the end consumers that 

need them. The intended duration of consumption and the large number of potential 

beneficiaries of LNS-SQ means that achieving widespread and consistent supply of these 

products will likely be outside the scope of the current programmatic distribution 

channels used for RUTF products (Lybbert 2011, Adams et al. 2016).  

In addition to the three food-based approaches described above, the unique 

characteristics and life-long consequences associated with infant and young child feeding 

and nutrition warrants interventions targeted at the first 1000-day age group be treated as 

a category of their own.  Optimal infant and young child feeding is comprised of two core 

components: exclusive breastfeeding for the first 6 months of life, and timely, adequate 

and appropriate complementary feeding practices from 6 to 24 months of life.  

Complementary feeding is the term used to describe an infant’s transition from 

breast milk to family foods. Complementary foods are gradually added to a child’s diet 

when breast milk is no longer sufficient to meet the nutritional needs of the growing child 

(WHO 2017). Too often, however, feeding practices fail to meet the conditions of 

timeliness, adequacy and appropriateness, to the detriment of the child’s well being. This 

is evidenced by the fact that 45 percent of child deaths, equivalent to 3.1 million deaths 

per year, are attributed to malnutrition, while an additional 159 million children are 

stunted (van Liere et al. 2016).  

Timeliness refers to the introduction of complementary foods at 6 months, not 

earlier or later. Adequacy is achieved when complementary foods are given in the 

amounts, frequency, consistency, and using a wide enough variety of foods to meet the 

child’s nutritional requirements. Appropriateness refers to whether food is a suitable 

texture for age, and whether responsive feeding practices are applied (WHO 2017). 

Optimal feeding depends both on the availability of complementary foods and active 

feeding by the child’s caregiver. 

 Infant and young child nutrition (IYCN) interventions typically target one or both 

of these aspects. In a review of IYCN interventions, Dewey and Adu-Awarwuah (2008) 

identify five (non-mutually exclusive) strategies commonly used to improve infant and 
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young child nutrition: education about complementary feeding, provision of a 

complementary food product, provision of a complementary food product alongside 

education for mothers/caregivers, fortification of complementary foods with 

micronutrients, and the use of simple technologies to increase energy density or nutrient 

bioavailability of complementary foods.  

The success of each of these strategies is conditional on a change in behaviour on 

the part of a child’s caregiver. The caregiver must choose to implement their new 

knowledge on appropriate feeding practices, feed a given product to their child, and 

comply with the proper product administration, both in terms of quantity and frequency 

of use. Influencing a change in behaviour is hugely challenging in practice, as the 

caregiver must also be convinced that the new behaviour is superior to current practices, 

and that the benefits associated with adoption exceed the costs.  

Multiple factors affect how a caregiver weighs these costs and benefits in their 

choice calculation apart from the health and nutrition benefits of a given product or 

practice, including convenience, taste, social status, income and confidence in their own 

ability to comply (van Liere and Poonawala 2015). The difficulty of enacting behavioural 

change is further exacerbated by the fact that the period of complementary feeding is 

extremely short, and characterized by rapidly changing nutritional and feeding 

requirements. Stemming in part from a lack of awareness of the higher nutrient 

requirements of this period, one detrimental feeding practice that has proven particularly 

difficult to replace is the habit of feeding infants and young children from the family pot. 

Even when awareness is built, however, safe, affordable and nutritious complementary 

foods are often unavailable (van Liere et al. 2015).  

 Food-based programs have historically struggled to reach scale and ensure 

sustainability, which has limited their effectiveness at improving nutrition. In a review of 

39 agricultural interventions implemented between 1987 and 2003, Arimond et al. (2011) 

found a notable lack of examples with nutrition objectives that successfully reached 

scale. One reason for this is that food-based programs tend to rely on limited public 

resources and external donor funding. This is further exacerbated by the geographic 

dispersion of nutritionally deficient households in rural areas, increasing the costs and 

associated difficulties of reaching them with interventions. In addition, food-based 
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strategies typically require more time to mature and their impacts can be difficult to 

quantify, particularly since a combination of biological, clinical and social dimensions 

are involved, making monitoring and evaluation difficult (Greiner 2014). Disappointing 

short-term impacts displayed by a few research trials contributed to their limited 

implementation and widespread neglect for many years (Greiner 2014). For example, a 

program implemented in the late 1980s to strengthen the red palm oil industry in the 

Kyela district of Tanzania was deemed unfeasible and discontinued due to the short time 

frame of the program and low level of funding (Greiner 2014). It is only recently that 

food-based approaches have once again gained traction within the international 

development community, though procuring funding remains a challenge. 

  

2.3 The Role of Market-based Approaches  

The magnitude and pervasiveness of the challenges associated with undernutrition are 

beyond the scope and scale of government or donor-funded food programs to address, as 

evidenced by the challenges of food-based programs to sustainably reach scale. 

Recognizing the important role markets play in the lives of the poor and the potential of 

market-based approaches to sustainably reach scale, development actors are increasingly 

looking to harness market forces and engage with the private sector in initiatives to 

improve nutrition. The FAO Director-General Jose Graziano da Silva has said in this 

regard,  

“FAO considers the private sector to be a key ally in the fight against hunger. 

Eradicating hunger is about joining forces to scale up successful programs and 

linking actions for better results” (FAO 2017).  

The basis of market-based approaches to development is the recognition that the 

poor rely on markets for food, essential services and for their livelihoods, yet these 

markets frequently fail to adequately meet their needs (Tschumi and Hagen 2008). In the 

case of food markets, the persistently high rates of micronutrient deficiencies and 

stunting amongst the poor demonstrate that they are not currently functioning to deliver 

adequate nutrition to vulnerable populations (Humphrey and Robinson 2015). 

Improving the lives of the poor, then, must necessarily involve changing the 

market systems around them in ways that improve their terms of participation as 
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producers and consumers (The Springfield Centre 2015). In food markets, attention needs 

to be given to ensuring that nutrient-dense foods are delivered to the poor in ways that 

engender sustained consumption (Henson and Humphrey 2014). A market system, 

depicted in Figure 3, is defined by the Springfield Centre (2015) as “a multi-function, 

multi-player arrangement comprising the core function of exchange by which goods and 

services are delivered and the supporting functions and rules which are performed and 

shaped by a variety of market players”. These market players include private, public and 

non-profit sectors actors. A broader market system perspective is necessary to address the 

underlying causes of weak market performance in order to bring about large-scale, 

sustainable change. 

 

Figure 3: Market Systems Diagram 

 
Source: Reproduced from The Springfield Centre (2015) 

Improvements in agricultural technology, changing food consumption patterns 

and the wide adoption of free market policies beginning in the 1980s, in conjunction with 

broader population growth, urbanization and globalization trends, have resulted in food 

markets today that look vastly different than those of past generations. In developing 

countries, many small local markets have been replaced by centralized wholesale 
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markets, and a rise in large food processors has led to the expansion of supermarkets and 

the proliferation of large wholesale and logistic companies (Reardon et al. 2003). As a 

consequence of these changes, many households have shifted from being net producers to 

net purchasers of food and consumers across all income strata, including those at the base 

of the economic pyramid, have become increasingly reliant on markets to secure their 

food supplies (Hawkes and Ruel 2011, Gillespie et al. 2015, Humphrey and Robinson 

2015).  

 It is evident that the urban poor, as well as rural non-farm or landless households, 

acquire the majority of their food through markets. The number of poor households living 

in urban or peri-urban locales has been steadily increasing over the past decades, as 

people migrate from rural villages towards urban centres. In a study among low-income 

residents in 11 cities in Southern Africa, Crush (2012) found that 65 percent of the non-

migrant and 78 percent of the migrant urban poor population were food insecure. The 

state of food insecurity is further exacerbated by the fact that informal settlement where 

most low-income individuals live and work often lack basic public infrastructure and 

services, including sewer connections and health care, which increases their risk of 

infectious disease (Tacoli et al. 2015).  

 In rural areas, farm households rely on food markets as a source of both food and 

income. Wiggins and Keats (2013) draw special attention to smallholder farmers, who 

often buy more food than they sell and are therefore vulnerable to chronic food 

insecurity. In the case of farmers who produce primarily to sell, markets play a doubly 

important role as both a source of food and as a means of securing their livelihoods. 

However, even subsistence farmers may purchase food to supplement their own 

production at different times throughout the year due to seasonality (Henson and 

Humphrey 2014).  

 In order for market-based interventions to lead to nutritional improvements 

among poor populations, it is important to recognize that the poor interact with food 

markets in a variety of different ways. One conception of poor consumers that has risen 

in prominence is that of the Bottom of the Pyramid, described in Box 1, which asserts 

that the poor represent a large market, that if tapped, holds great profit potential for 

businesses. Resource-poor, Bottom of the Pyramid consumers can be loosely defined as 
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income groups living on between zero and five USD per day (van Liere et al. 2015). This 

can be further segmented into low-income (USD 3-5/day), subsistence (USD 1-3/day) 

and extreme poverty (>USD1/day). The poor at the base of the economic pyramid 

therefore refers to a very heterogeneous grouping of people, with varying degrees of 

participation in commercial markets. The low-income segment typically participates in 

commercial markets on a daily basis, while the subsistence segment tends to participate 

irregularly due to unstable and fluctuating incomes. The extreme poverty segment, on the 

other hand, is largely excluded from participating in markets and may therefore be 

outside the reach of market-based interventions to improve nutrition, particularly those 

involving processed food products.  

 

Box 1: The Fortune at the Bottom of the Pyramid 

Interest in leveraging the core operations of MNEs to improve the lives of low-income 

consumers was renewed in the early 2000s with the Fortune at the Bottom of the Pyramid 

concept pioneered by Prahalad and Hart (2002) and Prahalad (2004). They argue that the 

poor at the bottom of the economic pyramid, representing the approximately 2 billion 

people that live below US $2 per day, constitute an important and largely untapped 

market. Although individual BOP consumers face significant monetary constraints, en 

masse they represent an enormous profit opportunity. 

What is required, according to Prahalad, are innovations designed to reach BOP 

consumers that can be mass-produced and sold at low prices with low margins. MNEs 

and large domestic firms are argued to be best suited to this approach because they can 

leverage economies of scale to reduce per-unit production costs and are better equipped 

to deal with risk. The BOP concept quickly gained traction amongst CEOs and business 

managers, but with limited empirical evidence to substantiate Prahalad’s claims, it 

remains a highly contentious concept.  

  

The type of market accessed by the poor to acquire their food may also have 

nutritional implications. Gomez and Ricketts (2013) use value chain concepts to identify 

potential linkages between food value chain (FVC) arrangements and nutritional 

outcomes. They classify FVC arrangements into four categories - traditional, modern, 
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traditional-to-modern, and modern-to-traditional – and develop hypotheses about how 

each influences undernourishment, micronutrient deficiencies and overnutrition. Their 

hypotheses are summarized in Table 6, reproduced from Gomez and Ricketts (2013).  

 

Table 6: Food value chain typologies and hypothesized influence on nutrition 

Type Participants Implications for Food 

Access 

Hypothesized Nutritional Impacts 

Traditional Traditional 

traders  

Affordability: flexible 

prices, product volumes, 

quality standards 

 Help reduce MNDs and 

undernourishment by providing 

low prices to rural areas and poor 

neighbourhoods in rural areas 

Buy from 

smallholders and 

sell to 

consumers in 

local wet 

markets 

Availability: Food hub for 

consumers and local stores 

to access directly from 

traders and farmers, market 

offers dependent on 

production seasonality  

 Production seasonality and lack of 

post-harvest and distribution 

infrastructure increase costs and 

limit ability to reduce MNDs and 

undernourishment  

Modern Domestic and 

multinational 

food 

manufactures  

Affordability: economies of 

scale enables production, 

marketing and distribution 

of packaged foods at low 

per-unit prices 

 May reduce MNDs by offering wide 

variety year round, but location 

and quality standards may lead to 

higher prices, missing the poor 

 

Buy from 

commercial 

farms and sell 

through 

supermarkets 

Availability: supermarkets 

provide year round, wide 

variety, primarily in urban 

areas 

 May contribute to obesity by 

expanding reach of inexpensive, 

calorie-dense packaged food, 

especially in urban areas 

Modern-to-

Traditional 

Domestic and 

multinational 

food 

manufacturers 

Affordability: economies of 

scale, offer low-priced 

packaged foods that reach 

low income consumers 

 Expansion of packaged foods into 

rural regions may reduce 

undernourishment but can result 

in overnutrition in urban areas 

Sell through 

network of 

traditional 

traders and 

retailers 

Availability: by linking with 

traditional retailers, food 

manufacturers develop 

intense distribution 

strategies in both urban and 

rural markets 

 

 Food fortification initiatives may 

contribute to reduce MNDs 

Traditional-

to-Modern 

Supermarkets 

and food 

manufacturers 

Affordability: increased 

income opportunities in 

high-value crops for 

smallholder farmers and 

traders can expand food 

budgets 

 May reduce MNDs and 

undernourishment of smallholder 

farmers and traders through higher 

incomes leading to diet 

diversification 

Buy from 

smallholder 

farmers and 

traders 

Availability: increased 

production and crop 

diversification may increase 

food available for local 

consumption 

 Opportunities for smallholder 

farmers and traders to benefit 

directly appear limited and may 

miss asset-poor farmers; 

substantial benefits offered by off-

farm opportunities 

Source: Reproduced from Gomez and Ricketts (2013) 
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Of particular interest are the traditional and modern-to-traditional FVCs that sell 

foods in locations that are already accessed by the poor. Traditional FVCs may reduce 

undernutrition by providing affordable prices. However, this may be offset by the fact 

that they tend to deliver unprocessed foods that are subject to seasonal availability. 

Modern-to-traditional FVCs overcome this potential shortcoming by utilizing traditional 

distribution networks to deliver modern, packaged products. The overall impact on 

nutrition, however, depends on the nature of the product being sold. 

Fortified food products, such as LNS-SQ or other fortified complementary foods, 

have the potential to reduce undernutrition in both rural and urban areas. Packaged foods 

with low nutrient density such as sweets and biscuits, on the other hand, may both reduce 

undernourishment and contribute to overnutrition. What this demonstrates is that market-

based strategies do not necessarily lead to improved nutritional outcomes; rather, there 

are a number of conditions that must be met in order for them to do so. These conditions 

are discussed in section 2.4 below. 

 

2.4 Requirements for sustainable business models with nutritional impacts on the 

poor 

There are a number of conditions that must be achieved in order for market-based 

interventions to successfully facilitate improved micronutrient intake via sustained 

increased consumption of nutrient-dense foods by deficient populations.  

Three conditions outlined within a series of case studies undertaken as part of the 

Institute for Developing Studies (IDS) Strengthening Agri Food Value Chains for 

Nutrition project are: 

Condition 1: Food must be nutrient-rich 

Condition 2: Food must reach key populations 

Condition 3: Food must be produced through models that are  

         financially viable.  

Thus, firstly, in order for a food value chain to reduce undernutrition, the food 

being produced must be a significant source of the necessary micronutrients in a 

bioavailable form at the point of consumption. These include the micronutrients and 
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minerals required to maintain normal child health and development as well as any 

micronutrients in which the target population is deficient. In addition, it is important to 

account for changes in the nutritional value of the food as it goes through different stages 

of the value chain, as there is the potential for nutritional losses and degradation. Of 

particular concern are food-borne hazards that make foods unsafe to eat on a sustained 

basis.  

Secondly, In order to reach populations affected by undernutrition, most notably poor 

households, infants and pregnant mothers, the food being produced must be affordable, 

available and accessible.  

 Availability: Food must be present in the regions where target (poor, 

undernourished) populations live 

 Affordability: Food must be sold at prices that low-income households are able to 

afford, which requires minimizing costs along the value chain 

 Accessibility: Food must be sold in locations that the poor can access, preferably 

in locations which they already frequent  

Post-purchase, the foods must be prepared in a manner that maintains nutritional value 

and consumed by vulnerable individuals within the household, such as pregnant women 

and infants, in sufficient quantities and on a sustained basis in order to maximize the 

positive impact on nutritional status. The issue of compliance is a considerable challenge, 

as it is dependent on multiple factors, including effective communication on the part of 

the business, cultural norms, and understanding and motivation to comply on the part of 

the consumer.  

Finally, in order to ensure consistent and future supply, the food must be produced 

and distributed by businesses in ways that are commercially viable and sustainable. 

Henson and Humphrey (2014) outline demand and supply side requirements that must be 

simultaneously met to achieve financial viability, illustrated in Figure 4. On the demand 

side, consumers must choose to purchase and consume the product. This means that in 

addition to being available, affordable and accessible, the product must be acceptable and 

desirable to the consumer. 

On the supply side, incentives must be in place for value chain actors to produce, 

process and distribute the food in ways that enable sustained consumption by target 
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populations ie. through sustainable business models. Commercial viability of a new food 

product is necessary in order to overcome the barriers to scale and sustainability common 

to donor or government-funded food-based interventions described previously. Of 

particular interest, then, are foods with high consumer demand that are produced with 

sustainable business models, corresponding to box “D”.  

 

Figure 4: Requirements for commercially viable and sustainable business models 
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Source: Reproduced from Henson and Humphrey (2014) 

 

A business model is a unit of analysis that explains how an enterprise creates 

value, and the methods, capabilities and competencies required to monetize the 

realization of an idea (Newth 2012). Business modeling begins with a value proposition, 

in the form of an unmet consumer need or an improvement in a production process, and a 

description of the processes required to bring it to fruition (UNDP 2010). Products that 

provide tangible economic benefits such as savings on existing expenses tend to be easier 

to sell, while products with longer-term benefits such as better health, education or future 

income associated with improved nutrition, tend to be more difficult to sell.  

In addition to the value proposition, other qualitative components of a business 

model include strategic resources and dynamic processes. Strategic resources refer to the 

strategic assets that are used to develop necessary capabilities in an enterprise’s value 

chain. Dynamic processes refer to the mix of strategic resources used in an enterprise’s 

operations that builds capabilities and competencies. Quantitative components include 

revenue sources, the cost structure and profitability, which together make up an 

enterprise’s profit formula (Newth 2012). These components are represented in Figure 5. 

Once articulated, each component can be analyzed and finally tested. As Magretta (2002) 
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states, “business modeling is the managerial equivalent of the scientific method – you 

start with a hypothesis, which you then test in action and revise when necessary.” 

 

Figure 5: Components of a business model 

 

Source: Reproduced from Newth 2012 

 

Van Liere et al. (2015) outline three types of models that are currently used to 

deliver nutrient-dense foods to BOP consumers: fully commercial models, social business 

models and public delivery models. Table 7 summarizes the characteristics of each model 

and highlights the similarities and difference between the categories. The foremost 

distinction between the models is the level of subsidy required to sustain them at scale, 

with fully commercial models requiring little to no subsidy and public delivery models 

dependent on government or donor funding.  

Market-based approaches tend to be primarily concerned with fully commercial 

models, and to a lesser degree, social business models. This is in part due to the 

recognition on the part of public agencies that they do not have the resources or 

sufficiently developed mechanisms to effectively execute market-based interventions to 

improve nutrition. 
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Table 7: Business models to deliver nutrient-dense foods to BOP consumers 

 Fully Commercial Social Business Public Delivery 

Reason for 

Investing 

Investment for profit or 

for scale to leverage 

existing brand equity or 

portfolio 

Profit objective leads to 

targeting the most 

profitable segments 

Social and political 

objectives 

Type of 

Investment 

Typically private capital, 

commercial loans 

Typically private capital, 

commercial loans. 

Possibly grants, social 

impact investments and 

price subsidies 

Donor and government 

funding, providing 

safety net for most 

vulnerable income 

groups 

Production Privately manufactured  Privately manufactured 

or manufactured by 

government institutions 

Privately or publicly 

manufactured 

Product 

Distribution/ 

Marketing 

Distribution and 

marketing via corporate 

retail channels 

Distribution and 

marketing via corporate 

retail channels; 

community level 

distribution often 

supported by NGOs 

and/or in partnership 

with government 

Distributed for free and 

promoted through public 

sector institutions 

Revenue 

Model 

Customer covers costs 

and margin via selling 

price/profit margin 

Selling price covers 

costs via margins, but 

social objective justifies 

subsidy in form of social 

investments, grants, 

technical assistance, etc. 

Distributed for free and 

promoted through public 

sector institutions  

Target 

Group 

Profit objective leads to 

targeting most profitable 

segments 

Segments A to E: Social 

objective allows to target 

lower income segments 

without profit 

Segments D & E: focus 

of government typically 

on poorest income 

segments, most 

vulnerable  

Source: Reproduced from van Liere et al. (2015)  

 

Fully commercial models rely on private capital for investments, and are typically 

required to justify investments based on rates of return. As a result, commercial 

businesses tend to favour products with high margins that are targeted at higher income 

consumer segments with greater profit potential. It can be hugely challenging in practice, 

therefore, for businesses to reconcile willingness-to-pay of low-income consumers with 

supply-side incentives. This is particularly the case for nutrient-dense foods: on the one 

hand, the profit motive of businesses underpins their long-term sustainability, while on 

the other hand it may be inconsistent with nutritional priorities.  
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One way that businesses, MNCs in particular, have historically been involved in 

efforts to achieve various social outcomes such as poverty reduction, fighting hunger, or 

environmental protection is through their Corporate Social Responsibility (CSR) 

initiatives. The World Business Council for Sustainable Development (WBCSD) broadly 

defines Corporate Social Responsibility (CSR) as “the continuing commitment by 

businesses to contribute to economic development while improving the quality of life of 

the workforce and their families as well as the community and society at large.” In 

practice, CSR is an umbrella term used to describe a wide range of activities undertaken 

by businesses to contribute to social progress and development, including philanthropic 

gift-giving, investments in social projects and partnerships with governments on 

development issues. CSR programs have been criticized for doing more harm than good, 

and for distracting from businesses’ core functioning (Lodge and Wilson 2006). Murphy 

(2012) argues that CSR programs tend to have minimal strategic or long-term impact, and 

that the contribution of businesses must go beyond CSR to make an appreciable 

improvement to the nutrition of the world’s poor.  

Since C.K. Prahalad popularized the Fortune at the Bottom of the Pyramid 

concept in 2004, described in Box 1, there has been an upsurge in businesses developing 

beneficial goods to sell in BOP markets. This reflects, in part, a greater understanding on 

the part of food companies that there is long-term benefit to be gained by committing to 

building inclusive business models (Cordaro 2013). As Befeki (2006) explain, long-term 

involvement in markets that serve the poor is contingent upon a healthy workforce and 

consumers that are willing to purchase a given product. It is not viable for businesses to 

operate with persistent underperformance and low productivity, particularly for activities 

that require fine motor skills. A child’s learning ability and potential educational 

attainment are compromised by undernutrition, which has repercussions for future 

demand growth potential in developing country markets. 

 

2.5 Evidence on the effectiveness of market-based approaches 

Despite the growing interest of businesses in BOP markets, there are few examples of 

products that have successfully and profitably reached BOP consumers. Nakata (2012) 

argue that the existing BOP literature provides limited practical and theoretical 
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knowledge to guide firms. In a systematic review of BOP research, Kolk et al. (2014) 

found that only 34 out of 104 articles attempted to measure economic impact, out of 

which 25 reported favourable outcomes for the firm, and only 28 articles provided a 

measure of social impact on local populations, 20 of which reported positive impact. 

Interestingly, they also found that BOP initiatives were undertaken by a range of actors 

including small companies, domestic companies, social entrepreneurs, NGOs, and public 

agencies, with only a few led by MNEs. Kolk et al. (2014) conclude that more rigorous 

objective assessments of BOP models are needed. Ramachandran et al. (2012) further 

detail that investigation is needed on the organizational structures, functional routines, 

and management practices that enable companies to establish business activities in BOP 

markets.  

In contrast to the focus on leveraging the scale efficiencies of large MNEs 

espoused by the BOP approach, Humphrey and Robinson (2015) argue that private sector 

initiatives should concentrate efforts on markets that poor people already use to source 

food. The poor tend to purchase their food from traditional vendors, largely operating 

informally, such as mom-and-pop stores or open-air wet markets (Gomez and Ricketts 

2013). Small and medium enterprises (SMEs) and informal sector participants have the 

distinct advantage of operating in closer proximity to target consumers, and may 

therefore be better positioned to deliver nutrient-dense foods. The key challenge, 

therefore, is to work with and through the informal sector to improve its efficacy in the 

delivery of nutrient-dense foods.  

Humphrey and Robinson (2015) further argue that interventions should address 

systemic market constraints and incentives rather than narrowly focusing on individual 

products or businesses, which requires the involvement of public, non-profit and private 

sector actors. The World Economic Forum (2006) proposes that the private sector can 

best drive improvements in food production, nutrition and economic development if the 

supporting functions of the broader market system can be strengthened, thereby enabling 

SMEs to gain access to financing, communication and business education opportunities.  

 In reviewing the experiences of a number of businesses aiming to improve 

nutrition in bottom of the pyramid markets, Humphrey and Robinson (2015) identify a 

number of business model challenges and constraints facing businesses. These include 
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challenges related to targeting, distribution, affordability, guarantee of nutritional quality 

and demand for nutritious products.  

 One of the supply-side challenges associated with selling nutrient-dense food 

products to BOP consumers is the high cost of distribution. In order for a product to have 

an appreciable impact on nutrition, it must be distributed to locations that are easily 

accessible to poor consumers. Yet BOP markets tend to be hard-to-reach, geographically 

dispersed and located in areas with poor infrastructure.  

According to Klarsfeld, McGrath and Ashley (2016), the best strategy for 

effective last-mile distribution of beneficial, fast-moving goods such as fortified food 

products depends on the maturity and density of the market. Based on research done by 

Hystra, a global consulting firm specializing in inclusive business, Klasfeld McGrath and 

Ashley identify different distribution models that have been successful within various 

contexts. In mature markets, and with products that do no require financing or additional 

services, retail through traditional channels is generally the most cost-efficient model to 

reach BOP consumers. The challenge for businesses in this case is brand acceptance by 

consumers, and convincing retailers to promote a given product. In general, when a 

business is operating at scale, the advertising, value chain management, and margins to 

wholesalers, resellers and retailers associated with retail distribution cost between 20% 

and 30% of consumer price. In the initial stages following a product launch, however, 

businesses are often required to offer better margins as a means of incentivizing retailers 

to take on their product. 

For new markets or for products requiring financing or additional services, the 

type of model recommended depends on the location type of product. For consumer 

goods sold in urban areas, local door-to-door has been shown to be effective at building 

brand recognition. One example of a successful door-to-door distribution model is 

Nutri’zaza’s urban sales of a ready-to-eat porridge called Koba Aina in Madagascar. 

Koba Aina is sold in both centralized baby restaurants called Hotelin-Jazakely and door-

to-door each day by a dedicated sales force. This strategy has been successful at 

achieving high levels of regular consumption of Koba Aina. In September 2013, 1.4 

million meals were sold to 34,000 active consumers and 800,000 social institutions. More 
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information on the production and distribution models of Koba Aina and fourteen other 

infant and young child nutrition initiatives can be found in the Appendix.  

On the other hand, experience has shown that it is generally unprofitable and 

unsustainable for businesses to distribute products to rural areas. For example, although 

Nutrimad’s Koba Mazika infant flour has achieved modest success in reaching infants in 

the rural Androy and Atsimo Atsinanana regions of Madagascar, its distribution network 

to rural marketplaces and door-to-door community volunteers is expensive and difficult 

to manage. In addition, the cost of promotion is too large to be added to consumer prices, 

and as a result, it is unable to cover its costs from the profit generated by the product.  

Tapping into existing networks is one important strategy for reaching BOP 

consumers in rural areas with dispersed populations (Agrawal and Dutt 2013). For 

example, Pushtikona multi-nutrient powder is distributed to rural BOP consumers in 

Bangladesh through the existing BRAC network of Shasthtya Shebika community health 

workers and Renata network of doctors. Where no existing networks exist to leverage, 

however, subsidized distribution may be required.  

 A second challenge businesses face is with targeting low-income populations  

vulnerable to undernutrition, most notably pregnant and lactating women and infants 

below the age of two. Businesses typically employ a combination of above-the-line 

(ATL) marketing and below-the-line (BTL) marketing activities to promote their 

products. ATL marketing activities use mass media to raise consumer awareness of a 

product, while BTL marketing activities tend to involve direct contact with target 

consumers. The benefit of ATL marketing is that it reaches all value chain actors 

simultaneously and lends brand credibility. However, BTL marketing has been found to 

be a more effective tool for consumer education and for triggering initial trial. In 

addition, village-level tactics are able to reach areas with limited Internet or television 

access and provide a channel for immediate client feedback. In terms of costs, Klasfeld 

McGrath and Ashley (2016) estimate that a one-week ATL campaign consisting of two 

thirty-second broadcasts per day is equivalent, on average, to the annual salary of one to 

three BTL promoters.   

In the case of complementary foods targeted at infants, product promotion and 

targeting is complicated by restrictions on the marketing of breast milk substitutes. Under 
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the 2010 World Health Assembly Resolution 63.23, health and content claims on 

commercial food products targeted at children below the age of two are prohibited.  

A third challenge businesses aiming to improve nutrition amongst BOP 

consumers face is to make their products both affordable and desirable. BOP consumers 

are highly constrained in their food purchases by the economic conditions of their 

households and a lack of cash, and tend to require small package and transaction sizes. 

For example, Power Foods in Tanzania produces packaged flours made from local 

cereals and tubers, including three products fortified with micronutrients: Baby Porridge, 

Lishe Nut, and Lishe Soya Mix Flour. However, these products are sold in medium and 

large sized units that are less attractive to low-income consumers, and tend to be sold in 

retail outlets accessed my middle and high-income consumers. This places Power Foods 

in quadrant C of Figure 4 above (characterized by consistent supply and low demand).  

While the economic condition of BOP households plays a substantive role in the 

food purchase decisions of BOP consumers, here is also a tendency to overemphasize the 

importance of price and income and neglect to account for the influence of broader 

beliefs and attitudes amongst these populations. For a business to successfully market 

nutrient-dense foods to BOP consumers, its products must bridge the gap between 

consumer needs and consumer wants (van Liere et al. 2017). On the one hand, foods 

must satisfy the consumer’s desire for value and meet preferences for taste, texture, 

packaging and convenience. On the other hand, foods must also be prepared in a hygienic 

manner and be nutrient-rich. Ensuring products meet each of these conditions raises costs 

for producers, which can compromise their ability to offer products at affordable prices. 

In the case of Power Foods, a lack of large-scale efficiencies and the high costs of 

distribution and quality assurance are key barriers preventing them from offering their 

products at affordable prices.   

A related challenge for businesses specific to nutritious products is to guarantee 

claims of nutritional quality. Nutrition is a credence characteristic that cannot be 

observed even after purchase and consumption of a given food. Thus, a state of 

asymmetric information exists in which the producer knows the quality of the food being 

produced but the consumer does not. Producers of nutrient-dense foods require a reliable 
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way of communicating the value of their product and distinguishing it from counterfeit 

products with low nutrient density or risk losing the returns from their investment.  

In developed markets, this challenge is typically overcome through government 

regulation or third-party inspection and certification. In the absence of these mechanisms, 

producers typically rely on brand reputation and high-cost marketing channels to signal 

nutritional quality (Humphrey et al. 2014). These strategies add costs that are borne by 

the consumers through increased prices, effectively excluding purchases by lower-income 

consumer segments.  

A prime example of this is Nestle’s Cerelac brand, which dominates the formal 

market for complementary foods in many low-income countries (Masters et al. 2011). In 

Ghana, for example, Masters et al. (2011) estimate that Cerelac has over 90% market 

share for pre-packaged infant cereals. Yet many households cannot afford to purchase 

Cerelac and other branded products frequently or in sufficiently large quantities. As a 

result, the majority of children in Ghana (59%) do not meet the WHO guidelines for 

complementary feeding, with 25% receiving no complementary foods until 9 months of 

age (Masters et al. 2011).  

Cerelac is similarly the dominant brand of infant foods in Mali, while low-priced 

alternatives have attracted very little commercial demand (Masters and Sanogo 2002).  

Masters and Sanogo (2002) hypothesize that the premium paid by consumers for Nestle’s 

Cerelac reflects a demand for quality assurance. This is confirmed by a market 

experiment the authors conducted, in which mothers’ average WTP for certification was 

determined to be $1.75 per kg of infant food. Referring back to the necessary conditions 

required for sustained nutritional outcomes described above, Nestle’s Cerelac products 

meets conditions 1 and 3, as they are nutrient-rich and are produced through models that 

are commercially viable, but they are not consumed by target populations. Using the 

categories outlined in Figure 4 above, Nestle’s Cerelac falls within quadrant C, associated 

with low demand and consistent supply. In this case, demand is low among low-income 

consumers primarily due to low affordability.  

The experience of Dala Food in Nigeria further illustrates this challenge. Dala 

Food produces unfortified packaged traditional foods sold in retail markets in Nigeria that 

are actively targeted at low-income consumers, as well as a fortified cereal product called 
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Action Meal that is sold exclusively to institutional buyers. The company’s response to 

the issue of signaling is to rely on non-profit distribution for Action Meal and to not 

fortify its consumer products.  

Lisabi Mills, on the other hand, is another food company in Nigeria that produces 

traditional foods with value added via fortification. The company’s top product is Gold’s 

Custard, which is often used as a complementary food for infants. The company faces an 

unfavourable business landscape with fraudulent claims and counterfeit products arising 

due to lack of regulatory enforcement, and must rely on its strong reputation to signal 

nutritional value and regular testing to support label claims. The high cost associated with 

ensuring product quality makes its product unaffordable to to BOP consumers, however, 

and the company sells its products primarily to middle and upper income consumers 

The experience of Lisabi Mills and Dala Food in Nigeria demonstrates that the 

costs of quality assurance and signaling and the development of distribution networks 

that reach poor consumers are too high for mid-sized companies to bear on their own. 

Both companies fall within quadrant C of Figure 4. In examining the experience of Lisabi 

Mills and Dala Food, Nwuneli et al. (2014) conclude that public-private partnerships are 

needed to reach poor and remote populations affected by undernutrition, with sustained 

commitment on the part of government agencies, donors and NGOs to purchase specially 

prepared, fortified products. This is a key learning point that spans across the IDS 

Strengthening Agri Food Value Chains for Nutrition project operating in Tanzania, 

Nigeria and Ghana. In addition, the need for demand creation, including building 

consumer awareness and trust, and lack of regulation and enforcement of standards are 

underlying constraints outside the immediate control of businesses that compromise the 

viability of models targeted at BOP consumers (Pittore 2016).  

Finally, one of the foremost challenges to the long-term viability and 

sustainability of business models delivering nutrition to BOP consumers is low demand 

for nutrition amongst these populations. One reason for this is that poor consumers tend 

to have low nutritional awareness, resulting in limited knowledge of product value and 

handling. Nutritious foods tend to be push goods, in that changing consumers’ 

understanding and preferences is required to successfully activate demand.  Generating 

demand among BOP consumers for nutritious products entails incorporating social 
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marketing or elements of nutrition education and behavioural change messaging, in 

addition to product promotion. Yet individual businesses face limited incentives to do so, 

as they can rarely capture the value of investments made to raise awareness about 

nutrition.  

Interventions to increase consumer awareness of nutrition therefore tend to be 

undertaken by public institutions and local health authorities. In order to avoid consumer 

confusion, it is important for nutrition messaging across communication channels and 

actors, including those from the public, non-profit and private sectors, to be coordinated 

and consistent (van Liere and Poonawala 2015). Yet collaboration between the private 

sector and public health policy makers and practitioners has often been impeded by a lack 

of trust and absence of an international governance structure to facilitate interactions 

between the private and public sectors on issues of nutrition (Gillespie et al. 2015, 

Hawkes and Buse 2011). Furthermore, businesses entering into the market for improved 

nutrition have encountered a mindset propagated by more conservative public sector and 

NGO actors that it is amoral to make a profit off of the poor (Murphy 2012).  

This is particularly evident in the case of complementary foods. When and how to 

introduce complementary foods is a sensitive and polarized topic that raises questions 

about how to address commercial interests within a public health agenda, and whether 

generic IYCF behaviour change should be preparing the grounds for the promotion of 

branded food products (van Liere and Poonawala 2015). On the one hand, traditional 

infant foods are labour intensive to prepare and often fail to meet infants’ nutritional 

needs, as some nutrients are not available in adequate amounts using only local 

ingredients (Masters et al. 2011, Osendarp et al. 2016). In this sense, processed infant 

foods formulated based on international standards have the potential to improve the 

nutrient intakes of infants and young children, thereby contributing to healthy 

development and growth (van Liere and Poonawala 2015). Yet public health policy 

makers and practitioners are often reluctant to promote manufactured food products out 

of a fear that they will displace breastfeeding and replace cheaper local diets. 

Another factor influencing demand for nutrient-dense foods is the perceived 

private costs and benefits associated with their consumption. Although the potential 

returns to investments in nutrition, particularly during infancy and early childhood, are 
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high, this is not always reflected in household resource-allocation decisions. In an 

overview of the demand for preventative health and nutrition products in developing 

countries, Dupas (2011) finds that households consistently underinvest in preventative 

products relative to their potential private returns. Adams et al. (2016) suggest a number 

of reasons for this finding. Firstly, households may underestimate the benefits associated 

with consumption of a given food due to a lack of accurate information. Secondly, they 

may underinvest as a result of financial constraints such as a lack of liquidity and limited 

access to credit. Finally, the nature of the timing and sizes of the expected streams of 

costs and benefits may also lead household to underinvest in preventative products. There 

may be a number of upfront costs associated with regular consumption of the product 

including the direct cost of purchasing the product and the opportunity cost of time spent 

procuring and preparing it. The benefits, on the other hand, may not be realized until 

years later and may be difficult to observe and directly attribute to consumption of the 

product. Best-selling products typically provide tangible and immediate economic 

benefits, whereas longer-term benefits such as improved health, education or future 

income tend to be harder for businesses to sell.  

 

2.6 The importance of consumer willingness to pay 

 In order to gain a better understanding of the demand for nutrient-dense foods 

amongst low-income consumers, an understanding of household willingness-to-pay 

(WTP), as well as the factors influencing valuations, is needed. In particular, assessments 

of WTP are needed that account for both the expected costs and benefits of purchasing 

nutrient-dense foods under real world conditions. In addition to providing insight into 

consumers’ food choices, WTP estimates can also provide an initial indication of the 

retail potential of new food products and/or the expansion of existing products into BOP 

markets. 

Yet there are surprisingly few studies that assess the WTP of low-income 

consumers for nutrient-dense foods, especially in developing countries. This reflects, in 

part, a conceptualization of the poor as beneficiaries rather than consumers, and a 

disproportionate emphasis on the financial constraints they face in their decision-making 

processes. While economic factors such as income and price undoubtedly play an 



 39 

important role in food choices among poor households, so too do their broader beliefs 

and attitudes.  

To gain a clearer picture of the factors influencing demand for nutrition amongst 

low-income consumers, a review of published studies on the WTP for nutrient-dense 

foods in developing countries was conducted. The review involved compiling studies, 

comparing the products examined and methods of analysis, and providing an overview of 

the results found. The full breakdown of this review is contained in the Appendix. 25 

studies on WTP were identified, of which 12 were concerned with acceptance of 

genetically modified staple crops, 7 estimated WTP for food safety improvements or 

certification, 4 looked at WTP for fortified, processed foods and 2 looked at WTP for 

naturally nutrient-dense foods.  

In general, the results of these studies indicate that while WTP for improved 

nutritional quality is positive amongst low-income consumers, the magnitude of the 

premium tends to be small. Of particular relevance are the four studies looking at 

fortified, processed food products. The findings amongst this small subset of studies are 

mixed. In Kenya, De Groote and Kimenju (2008) find that fortified maize meal 

commands an average premium of 5.9% compared to unfortified maize meal amongst 

urban consumers aware of GM technologies, and 7.4% amongst unaware consumers. 

They further find that consumers prefer fortified maize meal to biofortified yellow maize.  

In Botswana, on the other hand, Mabaya et al. (2010) find that over 70% of people 

surveyed are unwilling to pay a premium for fortified cereals.  

Segre et al. (2015) and Adams et al. (2016) evaluate willingness-to-pay for LNS-

SQ products in Ethiopia and Ghana, respectively. Segre et al. (2016) find that the median 

WTP for a week’s supply of LNS-SQ targeted at 6 to 24 month old children is USD 0.80, 

or 0.11 per 20 g packet, equivalent to the market price of an egg. Furthermore, they find 

that 25% of respondents are willing to pay USD 1.05 or more for a weekly supply, which 

is the likely minimum unsubsidized price per child. Based on this number, they estimate 

that the annual market size in the cities where the study took place is $500,000, 

suggesting that the initial market size may be too small to capture the interest of 

commercial food manufacturers. Adams et al. (2016) find that average WTP for a 

maternal LNS-SQ is USD (2011) 1.74 for a week’s supply, or approximately 0.25 per 
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sachet. Based on a market price of 1.73, calculated as the cost of production (USD 1.33) 

plus 30% for distribution and marketing, they find that 46% of the sample would 

purchase the LNS-SQ.  

Studies exploring WTP for LNS-SQ products have also been undertaken by the 

iLiNS project in Burkina Faso, Ghana and Malawi. The iLiNS project is a research 

collaboration that was established to evaluate the efficacy of new LNS formulas, study 

the impact of providing LNS to infants and pregnant and lactating women, and explore 

the economic dimensions of LNS used to prevent malnutrition, including cost-

effectiveness, willingness to pay, and possible product delivery systems (FANTA 2015).  

Preliminary results from hypothetical CV studies conducted in iLiNS study 

locations report positive WTP amongst the majority of respondents, with average WTP of 

USD 0.57 for a 20 g sachet targeted at pregnant and lactating women in Ghana, and USD 

0.15 for LNS-SQ targeted at infants in Malawi. WTP elicited using experimental auction 

mechanisms also report positive, albeit lower, WTP estimates. In Ghana, average WTP 

for a one-day supply of LNS-SQ for women is USD 0.25, while in Burkina Faso average 

WTP per sachet for infants is USD 0.12.  

As Adams et al. point out, the policy challenges associated with delivery of LNS-

SQ products to nutritionally vulnerable households begin with household-level demand. 

Regardless of the choice of delivery platform, the costs associated with producing, 

procuring, shipping and distributing LNS-SQ have to be paid, but it is unknown how 

these costs will be distributed across different stakeholders. This will depend in large part 

on how much of the cost consumers themselves are willing to pay, not just initially, but 

on a sustained basis. A year long market trial conducted in Burkina Faso found that 

demand dropped consistently over time and average consumption rates were far below 

the recommended level of one sachet per child per day. These findings suggest that, 

similar to the examples of Lisabi Mills in Nigeria and Power Foods in Tanzania, 

commercial businesses may face a trade-off between the viability of their business 

models and their ability to deliver LNS-SQ products to low-income populations. A 

stronger empirical evidence base is needed, however, before such a generalized 

conclusion can be made.  
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This thesis contributes to this evidence base in three ways. Firstly, it highlights 

the importance of evaluating the WTP of low-income consumers for nutrient-dense 

foods. Secondly, the breakeven price for LNS-SQ was provided by Valid Nutrition 

Malawi, giving a cost of production to compare WTP to and allowing for a more accurate 

picture of the viability of Valid Nutrition’s commercial business model to be formed. 

Finally, this study examines whether provision of nutritional information influences WTP 

and intention to purchase LNS-SQ. This is particularly significant in the context of LNS-

SQ products marketed as complementary foods to infants as they are subject to the 2010 

World Health Assembly (WHA) Resolution 63.23 prohibiting health or content claims on 

commercial food products targeted at children below the age of two years.  
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CHAPTER 3: VALID NUTRITION – A BUSINESS INITIATIVE FOR IMPROVED 

INFANT NUTRITION IN MALAWI 

 

"By aligning a revenue model with social impact Valid can provide a viable and 

sustainable solution to malnutrition." 

 

The question of what role the private sector should play in addressing undernutrition 

amongst poor and nutritionally vulnerable populations remains highly contentious and 

polarizing (Murphy 2012). This is due in part to differing ideological standpoints taken 

by various development actors and stakeholders, and to the dearth of evidence to 

substantiate claims on either side of the debate. On the one side are those who argue that 

since food and nutrition security are basic human rights, it is immoral for companies to 

profit from selling productions to populations that are economically and nutritionally 

disadvantaged. On the other side are proponents of a Bottom of the Pyramid-type 

approach, who argue that aligning profit motive to nutritional objectives is essential to 

producing scalable and sustainable solutions to micronutrient malnutrition. The evidence 

base surrounding the effectiveness of business-driven nutritional interventions remains 

weak, however, and questions remain about the willingness and ability of poor consumers 

to pay for nutritionally enhanced foods.   

 This study examines broad questions related to demand for nutrition by poor 

consumers and the role of business in improving nutrition within the context of a case 

study of a socially oriented for-profit business committed to improving nutrition amongst 

the poor in a developing country context, namely Valid Nutrition Malawi (VNM). The 

purpose of this chapter is to provide an in-depth overview of Valid Nutrition Malawi, 

including a discussion of the company’s business model, how it came to be, and how it 

has changed over time. The focus of the case study contained within this chapter and 

subsequent empirical study described in chapters 4 and 5 is on a LNS-SQ product VNM 

aims to sell commercially called Ready-to-Use Complementary Food (RUFC). The 

information included in the remainder of the chapter is based primarily on a number of 

interviews conducted in November 2016 with staff and management of Valid Nutrition 

and Valid Nutrition Malawi, as well as from reports provided by the company. 
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3.1 Valid International and Valid Nutrition 

Valid International Ltd. is a consultancy company based in Oxford, UK with a network of 

partners and field-based consultants in 44 countries. Valid International was founded in 

1999 by Dr. Steve Collins and Dr. Alistair Hallam for the purpose of promoting 

evidence-based reform in humanitarian practice, and is best known for its work 

pioneering the Community-based Management of Acute Malnutrition (CMAM) approach 

to the treatment of acute malnutrition. This approach, developed in collaboration with the 

Irish NGO Concern Worldwide, combines traditional inpatient care in hospitals with 

outpatient therapeutic feeding programs run from community health centres.  

Valid International played a pivotal role in establishing the evidence base for 

CMAM, most notably in gathering data from 21 pilot programs conducted in 4 countries 

in the early 2000s. Based on the evidence their research provided, the World Health 

Organization adopted CMAM as the global standard for the treatment of malnutrition in 

young children in 2007. Further details about the development and adoption of CMAM 

can be found in Box 2 below. Today, Valid International specializes in providing 

technical support for an array of endeavours that aim to improve global health and 

nutrition, including continued efforts to increase the quality and scale of CMAM 

programs. 

Central to the implementation of CMAM is the use of Ready-to-Use Therapeutic 

Foods (RUTFs) and the delivery of nutrition in a community context. One consequence 

of the WHO’s endorsement of CMAM in 2007 was that the demand for RUTFs increased 

exponentially, essentially creating a new global market for the product. Anticipating this 

market expansion, and concerned by the lack of competition that characterized the supply 

of RUTFs, Steve Collins started Valid Nutrition in 2005 to research and manufacture 

Ready-to-Use Food (RUF) products. 
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Box 2: The Story of CMAM 

 

Valid Nutrition is a social enterprise based in Cork, Ireland whose dual mission is 

to make life-saving RUF products more available, appealing and affordable to those who 

need them and to manufacture these foods exclusively in developing countries. Valid 

Nutrition was originally established in 2005 as an English not-for-profit company and 

was later re-established as an Irish charity in 2008 and limited guarantee company in 

2009. It is a registered charity in Ireland, the UK and the US but unlike typical charity 

models, it aims to become a self-sustaining business with revenue streams aligned with 

Through his humanitarian work in the mid 1990s, Dr. Collins became acquainted with 

the then-current model of inpatient care used to treat children with severe acute 

malnutrition, and its associated drawbacks. Under this model, children with SAM 

were admitted to hospital for two to seven days and treated using nutrient-dense 

formula milk and milk powder products. This presented a huge opportunity cost to 

mothers and caregivers, who had to arrange for the care of their other children, 

household affairs and/or time away from work while they stayed with their ailing 

children in hospital. As a result, mothers tended to postpone seeking treatment for 

their children until the last moment, by which point the children’s immune systems 

were often compromised. Upon being admitted for treatment, a child would likely be 

cured of malnutrition but would also be exposed to infections in the hospital 

environment, to which they often succumbed.  

CMAM provided a breakthrough in SAM treatment, increasing coverage from 

5% to over 70%, improving cure rates and cost-effectiveness, and cutting death rates 

fivefold (Collins et al. 2006). Yet the most significant change generated was 

behavioural, and extended beyond improved access. With treatment provided in a 

community setting, neighbouring mothers were able to observe firsthand the benefits 

of good nutrition as a sick child, perhaps on the brink of death, rapidly regained their 

vitality and health. This new dynamic challenged the taboo nature of the subject of 

malnutrition, and encouraged mothers to seek earlier treatment for their children. Thus 

CMAM created a positive feedback loop in the treatment of malnutrition, and 

represented a paradigm shift from supply-led to demand-led treatment models. 
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its social objective of treating and preventing undernutrition in developing countries at 

scale. It is currently financed through a combination of income from professional 

consulting and advisory services and sale of RUFs, voluntary and capital grant income 

from philanthropists, foundations, and government bodies including DFID, Irish Aid and 

USAID, and long-term loans. In the financial year ending 31 March 2015, Valid 

Nutrition experienced a turnover of €1,395,819, and had 7 direct employees. 

To accomplish its overarching mission to make the choice of effective, affordable 

and appealing nutrition available to all consumers in developing countries at scale, Valid 

Nutrition has three specific objectives they are working towards. Their first objective is to 

develop and shape the global market for RUFs by manufacturing products locally rather 

than importing them. They argue that local sourcing and production enables the 

development of the indigenous food industry, supports the development of local value 

chains, and enables quicker and easier distribution of the final product as consumers are 

closer to the producers. In addition, reduced storage time contributes to lower 

warehousing costs and food losses. They posit that, together with employment and the 

spin-off benefits from skill acquisition and socio-economic development, each of these 

factors with have a positive multiplier effect on the local economy in the long run, and 

allow more children to be reached with life-saving interventions.  

The company’s second objective is to develop recipes for new RUF products 

made from local ingredients, through evidence-based research and development. The 

expected benefits of this include to increase product efficacy, decrease cost, facilitate 

local manufacturing, encourage competition, and to increase the overall development 

impact of the local agribusiness sector. These factors again allow more children to be 

reached with RUF products.  

Valid Nutrition’s third objective is to unlock a new retail market for affordable, 

effective and nutritious products. One of the core values underlying Valid Nutrition’s 

business model and overall approach is their conviction that private sector engagement is 

essential to sustainably pursue its vision of ending undernutrition at a global scale. In this 

regard, they state: 

“We believe that market based solutions, which create and nurture consumer 

demand for good nutrition in low-income populations, are the key to ending 
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global malnutrition. This entails a significant change from the traditional aid and 

supply driven model.” 

The expected benefit of this is that it will provide evidence for a scalable market-based 

solution to malnutrition, which to date has been lacking. This is important because in 

order for initiatives such as the Scaling Up Nutrition (SUN) Movement to be successful, 

the evidence-base for commercially viable models that link public and private sectors 

must be strengthened. Valid Nutrition acknowledges that the situation is “chicken and 

egg” in its nature, in that businesses and organizations are hesitant to undertake market-

based nutritional initiatives targeted at bottom of the pyramid consumers without 

evidence that they can be successful, yet the evidence-base cannot be built until such 

initiatives are undertaken. Given this context, Valid Nutrition aims to act as a catalyst for 

enterprise-driven, sustainable solutions to malnutrition by providing proof of concept, 

contributing to a disruptive change away from the traditional supply-driven model of 

food aid to demand-driven approaches.  

Valid Nutrition’s first step towards achieving their third objective is to undertake 

a three-dimensional test market in order to better understand how to reach young children 

affected by chronic malnutrition with a Ready-to-Use Complementary Food (RUCF). 

The three dimensions that will be evaluated are consumer appeal, nutritional 

effectiveness and the sustainability of the business model. The consumer appeal 

dimension refers to whether children like the product, and if parents will be interested in 

purchasing it for them. The nutritional effectiveness dimension is concerned with whether 

the RUCF will be efficacious at redressing micronutrient imbalances and preventing 

stunting in a market context, as opposed to a clinical setting. The business model 

dimension looks at whether it will be profitable to produce the RUCF at a price that 

consumers are willing to pay using different business models, including different ways to 

incentive low-income consumers to purchase the RUCF such as conditional cash 

transfers.  

The three-dimensional test market will serve two main purposes. Firstly, it will 

allow Valid Nutrition to begin to construct a picture of how to build demand among BOP 

consumers, since to date they have neither experience selling directly to consumers nor 

access to data that can guide them. It will also address the limitations of previous studies, 
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which have tended to focus on a singular dimension, in order to provide more conclusive 

evidence related to the hypothesis that market mechanisms can deliver improved 

nutritional outcomes at scale whilst remaining commercially profitable.    

 Valid Nutrition currently manufactures RUTFs in Malawi and India, in 

partnership with Exagris Africa and Amul Dairy. In the past, the company also had 

operations in Kenya and Ethiopia, both of which were discontinued due to partnership 

issues. Valid Nutrition Malawi’s factory in Lilongwe serves as the innovative and 

learning centre for the Valid Nutrition brand and leads their global research and 

development activity. In addition, the factory presents proof of concept for the value and 

broader developmental impact provided by a local production model. Valid Nutrition is 

endeavouring to establish new partnerships in order to expand production of RUTFs in 

both East and West Africa, where demand far outstrips local supply. 

 

3.2 Undernutrition In Malawi 
 

Malawi is a small landlocked country in South-eastern Africa, neighbouring 

Mozambique, Zambia and Tanzania. Malawi is one of the poorest countries in the world, 

with over 40% of the population of 16.3 million living on less than one US dollar per 

day, and 50.7% living below the national poverty rate. Malawi ranked 173rd out of 188 

countries on the 2015 Human Development Index and 73rd out of 104 on the 2015 Global 

Hunger Index.  

Undernutrition is a significant and persistent public health and development 

challenge in Malawi, particularly amongst women and children. 47.1%, nearly half, of all 

children below the age of five are stunted, indicative of chronic malnutrition and 

micronutrient deficiencies. An inverse relationship exists between income and stunting 

levels but remains high even amongst the highest income quintile, as shown in Figure 6 

below. There is very little regional variation in levels of child stunting, but the problem is 

more acute in rural areas, with a 48.2% prevalence rate, as compared to urban areas, with 

a 40.7% prevalence rate.  
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Figure 6: Prevalence of stunting in children 0-5 years of age by income quintile 

 
Source: Malawi DHS 2010 

 The government of Malawi is committed to improving nutrition in the country, 

and ranks third on the Hunger and Nutrition Commitment Index (HANCI). The 

government joined the Scaling Up Nutrition (SUN) Movement on 15 March 2011, and is 

one of the few countries to meet its commitment from the 2003 African Union’s Maputo 

Declaration to spend 10% of public expenditure on agriculture.  

 

3.3 Valid Nutrition Malawi 

Valid Nutrition Malawi (VNM) is a socially oriented for-profit company founded under 

the global Valid Nutrition umbrella to develop local medium to large-scale production of 

RUTF to supply to UNICEF, other relief agencies and foundations. VNM shares Valid 

Nutrition’s vision of a world where all people have the choice of locally produced, 

proven nutrition. Their mission is to become the leading producer of affordable, 

appealing and effective nutritious products in Southern Africa. VNM is one of two 

companies certified by the Malawi Bureau of Standards to produce RUTF and is one of 7 

local African companies accredited to supply RUTF to UNICEF. 

Small-scale, informal production of RUTF began in Malawi in 2003 to support the 

research work being conducted by Valid International. These efforts were consolidated in 
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2005 with the hatching of Valid Nutrition, though production remained informal with 

RUTF being made in small mixers and packed in bottles using spoons. Following the 

WHO’s endorsement of CMAM in 2007, the government of Malawi officially adopted 

CMAM as the approach to treating SAM in all of its programs across the country. Valid 

Nutrition knew they had to scale up production in order to meet this new level of local 

demand, which entailed formalizing their production process. In 2007, VNM relocated to 

the centralized facility in Lilongwe where they are currently located and applied for 

UNICEF certification.  

 

Box 3: UNICEF in Malawi 

The Government of Malawi requires all health centres to use RUTF to treat cases of 

severe acute malnutrition and is the main procurer of the product in the country. They are 

financially supported in this endeavour by a number of donor agencies, and operationally 

by UNICEF. Donors typically provide funds to UNICEF, who purchases RUTF on behalf 

of the government and distributes it to government hospitals and clinics.  

UNICEF awards contracts to suppliers of RUTF using a process of competitive 

bidding, at which point pricing, quality and various product specifications are agreed 

upon. The contract does not stipulate quantity, however; rather, it allows UNICEF to 

place orders with the supplier over a set time period, typically two years in length. The 

size and timing of orders is therefore unpredictable and inconsistent, which can be 

challenging to accommodate for small to medium sized enterprises like VNM.  

 

UNICEF supports the majority of programs to treat children with SAM, and requires 

their suppliers to meet strict manufacturing and quality standards. As the single largest 

purchaser of RUTF, accounting for over 70% of global sales, UNICEF essentially 

dictates product quality standards for the global RUTF market. Valid Nutrition did not 

meet UNICEF’s standards initially but eventually received accreditation in 2008. Issues 

remained, however, with their production process. The mixers being used were basically 

open bowls, and sachets were being packed semi-automatically using pre-formed sachets 

closed on three sides, which were then opened, put on the filler, filled, and taken to a 

sealer; UNICEF was concerned that this exposed the product to contamination. These 
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issues were resolved in 2009 when the Irish charity Gorta, now called Gorta Self Help 

Africa, donated new mixing and filling machinery, limiting the product’s exposure to 

environmental and human contamination. In 2009, Valid Nutrition Malawi’s Lilongwe 

factory officially opened, with a production capacity of 1,000 tonnes of RUTF per year.  

 

3.3.1 Management Structure  

VNM was originally established as a company limited by guarantee, and then 

reconstituted as a company limited by share in 2014, with Exagris holding 51% of shares 

and Valid Nutrition in Ireland holding 49%. Although VNM has been a for-profit 

company since its inception, it took seven years of losses before finally becoming 

profitable. In 2014, VNM made positive profit, largely because of a grant from DFID. In 

the 2016 fiscal year ending March 2017, a positive profit from VNM’s manufacturing 

operations is predicted. Although it took time, VNM has now amassed clear evidence to 

support the adoption of a local production model. By becoming a company limited by 

share, VNM now has the option to access local equity investment, which is critical to 

expanding their operations.  

VNM employs 18 full time staff, as well as additional temporary staff during peak 

production periods, all of which are local Malawians. The company’s management 

structure is depicted in Figure 7 below. The Director of Exagris, Tim de Borde, is 

responsible for managerial oversight. The General Manager of VNM, Andrew Chinguwo, 

reports directly to Mr. De Borde and is responsible for the day-to-day functioning of the 

Lilongwe factory. The finance manager oversees the company finances and works closely 

with the logistics manager to procure raw materials in a timely and cost-efficient manner, 

and to deal with gaps in the production line. The quality assurance manager ensures all 

raw materials meet standards, oversees the microbiology and chemistry laboratories, and 

is in charge of environmental monitoring of the factory and pest management. The 

production manager ensures production processes meet standards, maintains equipment 

and oversees personnel involved in production.  
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Figure 7: Valid Nutrition Management Structure 

 
 

 

 

3.3.2 Challenges Encountered 

As a social business, Valid Nutrition Malawi accepts a maximum profit margin of 15% 

on its products. Their financial viability is therefore dependent on reaching scale and on 

reducing costs in order to increase their competitiveness in the RUTF market. Since their 

factory opened in 2009, VNM have faced two main challenges that have limited both 

their scale of production and ability to lower costs. The first challenge has been to 

generate sufficient levels of working capital. When VNM was set up by Valid Nutrition, 

they received an initial injection of working capital and donations of equipment to allow 

operations to commence. Once they began operating, however, a gap in their financial 

cycle immediately developed that resulted in significant cash flow issues. VNM would 

pay upfront to procure raw materials, which would then be shipped, produced into RUTF, 

supplied on 30-day credit, and finally receive payment; this cycle took upwards of 90 

days. Lack of cash prevented them from purchasing new raw materials until they received 

payment and constrained the amount they were able to purchase at one time. They would 
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therefore be forced to shut down production in the interim, and often found themselves 

unable to fulfill local demand for RUTF.  

Finding a solution to their working capital issue proved very challenging for VNM. 

They considered taking out a bank loan, but interest rates of 40% made this a very 

undesirable option. Valid Nutrition attempted to get a loan on their behalf, but their status 

as a charity prevented them from successfully doing so. They also looked for social 

investors, but it proved difficult to find investors willing to accept a maximum profit 

margin of 15%. VNM continued to struggle until 2013 when they found Exagris Africa 

Ltd., a UK-based agriculture-for-trade company with farms in Malawi whose social 

mission aligned well with their own. Exagris provided an injection of capital into VNM 

and invested in the Lilongwe factory at the end of 2013, with the deal financed in 2014. 

VNM and Exagris formalized their partnership as a joint venture in 2014, and Exagris 

became a 51% shareholder in VNM.  

Joining with Exagris not only resolved VNM’s working capital issue; it strengthened 

their managerial capacity. The responsibility for managing the VNM factory shifted from 

Valid Nutrition in Ireland to Exagris in Lilongwe. A pattern of regular face-to-face team 

meetings was established, and the director of Exagris Tim de Borde supported the 

managers at VNM closely to create procurement plans and better manage their resources. 

Since then, VNM has witnessed various improvements in their supply chain, with 

production becoming more smooth and consistent as a result. This has allowed VNM to 

demonstrate to UNICEF that they are able to meet the local demand for RUTF.  

The second major challenge that impeded VNM’s ability to reach a larger scale of 

production was that the quality parameters set by UNICEF were uncertain, with frequent 

changes in their requirements. Each change entailed a period of reduced output as VNM 

grappled with understanding the new requirements and how to address them. For 

example, when UNICEF introduced new requirements about a group of very common 

bacteria associated with the human gut, VNM had to learn about its causes and re-

organize its cleaning regime, both of which took time.  

To ensure that suppliers comply with their standards, UNICEF requires each batch of 

RUTF to be tested before they purchase it. Although VNM has the capacity to perform 

the tests on-site in their microbiology and chemistry laboratories, UNICEF requires that 
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they be performed by a third-party agency. VNM therefore sends weekly samples to a 

company called Intertek in Germany to perform the required tests, which raises costs. 

These include the direct costs associated with transporting the samples and performing 

the tests, as well as the indirect costs of storing the product in quarantine while waiting 

for the results. 

To address the challenge of mobile quality parameters, which is common across all 

suppliers of RUTF, the WHO conducted an independent review of UNICEF’s 

requirements. The WHO determined that a number of the requirements were 

unnecessarily strict, and UNICEF removed some of their required tests. For VNM, 

removing these tests reduced price per tonne from USD 4.3 per kg to USD 4.1 per kg. 

Since 2015, the quality parameters have been more stable, which has contributed to 

VNM’s ability to scale up their production. 

 

3.3.3 Opportunities and Vision for the Future 

Valid Nutrition Malawi is looking to increase the impact they are having on malnutrition 

by producing RUTF to export to neighbouring countries and diversifying their range of 

products to address chronic and moderate malnutrition. The need for RUFs in Southern 

Africa remains far greater than the current supply, with high demand but few suppliers. 

VNM had previously been approached to supply RUTF by agencies in neighbouring 

countries, but had been unable to respond at those times. Now that they have overcome 

their major obstacles to reaching scale, they have built confidence in their ability to 

deliver. The WFP has requested VNM develop a medium-quantity LNS/RUSF product 

for individuals with moderate malnutrition that is packaged in a 20g sachet instead of the 

typical 50g. VNM has applied for UNICEF and MBS certification for both the RUSF and 

an RUCF (small-quantity LNS) product to prevent chronic malnutrition in infants.  

 Towards this end, VNM has established five three-year strategic objectives, 

extending over the period March 2016 to March 2019. Their first objective is to treble 

sales from 575 metric tonnes in 2016/17 to 1,025 metric tonnes in 2018/19. Of the latter 

amount, 285 MT will be from exports, as compared to 65 in 2016/17.  

 VNM are already well on their way to achieving this goal. Severe drought 

conditions across Malawi in 2015 and 2016 have resulted in food shortages leaving 6.5 
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million Malawians in need of food aid by March 2017. The WFP declared the food crisis 

a level three emergency requiring international assistance. In response to the crisis, 

UNICEF placed an order with VNM for 524 MT of RUTF to be delivered by 2016, with 

the possibility of a second order of 700 MT to follow. VNM have committed to supplying 

this, requiring the addition of a second shift in the production line.  

  VNM’s second objective is to diversity their product range, while simultaneously 

improving operational efficiency. To date, their product range has been limited to peanut 

and milk-based RUTF. They have been conducting research on alternative RUTF product 

recipes made from local ingredients such as soya, sorghum and maize as replacements for 

milk powder and peanuts, and in 2016, they acquired Malawi Bureau of Standards (MBS) 

certification for RUCF and RUSF. They aim to consistently achieve a 15% net margin for 

all of their products.  

 VNM’s third objective is to improve their infrastructure by building a new factory 

facility with updated equipment. The production capacity in the current factory is too 

small to meet local demand for RUTF or to support multiple product line. VNM’s new 

factory will be located on land neighbouring Exagris’ office, with the double benefit of 

being designed to the right spec from the get-go and facilitating synergies between 

Exagris and VNM. Building the factory will require approximately USD 1.5 million, with 

construction slated to begin in March 2017. Interested investors, including Exagris’ 

partner Norfund, have been identified to fund this expansion.  

 VNM’s fourth objective is to inspire excellence by developing a high calibre 

team. This will involve monitoring and improving recruitment, and human resource 

development and retention. VNM’s fifth objective is to ensure they are maintaining the 

highest quality and standards in their production processes. They are currently working 

towards ISO 22000 certification, as well as towards establishing an independent 

laboratory that can provide testing both internally and externally.  

  

3.4 Ready-to-Use Complementary Food (RUCF) 
 

On 18 November 2016 Valid Nutrition Malawi launched a new product: Ready-to-Use 

Complementary Food (RUCF), a small quantity lipid-based nutrient supplement (LNS-

SQ) designed to prevent chronic malnutrition and resultant stunting in infants 6 to 24 
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months of age. For maximum nutritional impact, each child is meant to consume one full 

20g sachet each day in addition to traditional foods and without replacing breastfeeding. 

A 20g sachet provides 106 calories of energy, 2.6g of protein, 9.9g of carbohydrates, 6.2g 

fat, as well as the micronutrients an infant needs each day to ensure proper growth and 

development, such as iron, zinc and vitamin A. RUCF can be eaten on its own directly 

out of the package or as an additive in a home fortification program.  

VNM’s RUCF recipe is based on Nutriset’s Nutributter format and formulation 

and is composed of peanuts, milk powder, vegetable oils, emulsifier, sugar, and a vitamin 

and mineral premix. As these are the same raw ingredients used to produce RUTF, the 

two products share the same supply chain, the components of which are described below. 

 

3.4.1 Procurement of Raw Materials 

Valid Nutrition favours local sourcing of ingredients and other materials needed for 

production with the aim of creating and developing markets for the local agricultural 

sector and smallholder farmers. In practice, however, many raw materials and secondary 

services are not available in Malawi and VNM has no recourse but to rely on imports. 

Below is a breakdown of how VNM procures each of the ingredients needed to produce 

RUTF and RUCF. All materials and ingredients used in production are monitored and 

verified in-house by the Quality Assurance department to ensure they meet quality 

specifications. 

 

Skim Milk Powder: Milk powder is not produced in Malawi, and must therefore be 

imported. VNM currently sources their milk powder from two main suppliers: Ornua 

(former Irish Dairy Board) in Ireland and United Food Products in South Africa. Ornua 

offers VNM a reasonable price and good credit terms, but shipment takes 2 months. 

United Food Products can ship the product in 2 weeks and has proven to be reliable and 

consistent in their dealings with VNM, but require 100% payment upfront and tend to be 

more expensive. An order of milk powder is 25 metric tonnes in size and has a shelf life 

of 2 years.  In RUTF, milk powder represents approximately 25% of the ingredient base 

but is typically at least 60% of the raw material cost. In contrast, RUCF contains only 7% 

milk powder, making it relatively cheaper to produce overall. 
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Groundnuts (peanuts): Groundnuts are an important and widely grown crop in Malawi, 

and when possible, VNM purchases them locally through the National Smallholder 

Farmers’ Association of Malawi (NASFAM) and Afri-Nut Ltd. However, local 

groundnuts are frequently unavailable due to seasonality and quality issues, requiring  

VNM to import them or peanut butter paste from South Africa, with shipment taking 3 

weeks. Ideally, VNM would purchase a sufficient quantity of local groundnuts, which 

have a shelf life of 6 to 12 months, to last the duration of the off-season. In practice, 

however, local suppliers are unable to procure a sufficient quantity of high-quality 

groundnuts even when they are in season. As a result, any local groundnuts VNM 

purchases are immediately used in production. In 2015, the groundnut harvest was 

particularly bad across Malawi, and VNM imported approximately 75% of the 

groundnuts they used. 

 To overcome the quantity and quality challenges associated with local groundnut 

procurement, VNM engages directly with their suppliers. Their suppliers are then 

responsible for communicating VNM’s requirements to the smallholder farmers they 

work with and for grading the groundnuts they deliver. VNM tests each batch of 

groundnuts in their lab to ensure aflatoxin levels are below the permitted tolerance level. 

The allowable limit set by WHO for children under the age of two years is 10 parts per 

billion (PPB), but UNICEF has a more stringent requirement of 5 PPB. Rejection rates of 

Malawian-sourced groundnuts remain high at approximately 30% of all deliveries. 

Accepted local groundnuts are crushed into peanut butter paste in-house to minimize the 

risk of contamination, which is then used to produce RUFs. In RUCF, peanut putter 

represents 53% of the raw ingredient base, as compared to 23% in RUTF. 

 

Sugar: VNM procures granulated sugar locally from Illovo Sugar Ltd., the only sugar 

producer in Malawi. VNM have encountered no issues with Illovo, in terms of quality or 

otherwise. Easy local availability allows VNM to make frequent, regular purchases rather 

than having to keep large stocks of sugar in storage and they typically only keep a 1-week 

supply’s worth on hand. VNM mills the sugar in-house to produce the icing sugar needed 

in their RUF products. 
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Vegetable Oils and Oil Stabilizer: VNM imports palm oil from Kenya, and are required 

to pay their supplier upfront. Both canola oil and oil stabilizer are imported from South 

Africa. Shipments from South Africa and Kenya both take 3 weeks to deliver. VNM used 

to use locally produced soybean oil, but shifted to palm oil and canola oil when UNICEF 

introduced a requirement for omega 3 and 6. There have been no outstanding problems 

with the procurement of oils, as they are more easily stored than other ingredients and the 

supply chain tends to be easy to manage.  

 

Vitamin and Mineral Premix: VNM imports premix from DSM in South Africa, the only 

WFP/GAIN approved supplier in Africa. A shipment of premix takes 40-50 days to be 

delivered and has a shelf-life of 12 months. VNM have encountered ongoing issues with 

DSM, particularly with regard to communication. DSM often fails to respond to VNM’s 

inquiries or to notify them of problems that will delay delivery until the last minute. 

V&M premix is a specialized product within a concentrated market, so Valid Nutrition is 

likely low on DSM’s priority list compared to big players like the WFP. Since the WHO 

and UNICEF prohibit RUTF suppliers from also producing V&M premix, VNM’s 

alternative to DSM would be to purchase the premix from a supplier in Europe, which 

would extend the shipment time to 90 days. VNM was in communication with a company 

called Fortitech in the Netherlands, but they were recently acquired by DSM.   

 

Packaging: VNM imports the foil and film packaging compatible with its sachet packing 

equipment from India. The company they order from requires a minimum order size of 

10 metric tonnes. VNM initially placed two orders a year, but this has increased to three 

orders a year.  VNM purchases locally produced printed oyster board cartons, which are 

delivered to their factory on a weekly basis.  

VNM have encountered a number of challenges associated with managing the 

procurement of raw materials for RUTF and RUCF. To guarantee continuous production, 

VNM aims to maintain a stock of materials sufficient to produce 100 metric tonnes of 

RUTF. This is particularly important for products that are imported, since it can take up 

to 3 months between when an order is placed and when a shipment arrives. In practice, 
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however, making and adhering to a procurement plan with sufficient order lead times has 

proven difficult. As a result, VNM have faced situations where they have either had to 

airlift materials rather than waiting for shipment by sea, or where they had to stop 

production while waiting for a material to be shipped. Both of these outcomes increase 

costs significantly. This challenge is exacerbated by seasonal fluctuations in production, 

which tend to peak between September and March, and by orders being placed erratically 

by UNICEF. To address this issue, both the director of Exagris and CEO of Valid 

Nutrition have provided ongoing support and training to increase the capacity of the 

managers and staff working at the VNM factory in this regard.  

A related challenge is that the VNM Lilongwe factory has severely limited 

storage space, which prevents them from placing larger orders. Instead, VNM is 

constrained to placing smaller orders more frequently. In some situations, this raises the 

cost of procuring the raw materials if bulk purchases would otherwise lower unit cost, or 

through increased transport charges.  

A final challenge associated with importing raw materials concerns the 

availability of foreign currency or forex. Local customers purchase RUTF in Malawian 

Kwacha, yet VNM must use forex to procure imported materials. To exchange Malawian 

Kwacha for US dollars or Euros, VNM must submit an application to the Reserve Bank 

of Malawi. Shortages of forex in the country coupled with delays by the bank can cause 

serious setbacks to VNM. This problem is anticipated to diminish in importance as VNM 

produces more for export or regional contracts to customers paying in forex.  

 

3.4.2 Production 

VNM currently produces RUCF on a small-scale, trial basis at their Lilongwe factory. 

The raw materials and machinery needed to produce RUCF are the same as those for 

RUTF, with the exception of packaging. Before production could begin, a specialized 

pack-filling machine for RUCF to package the product in 20g sachets had to be procured. 

This was accomplished using a grant VNM received from USAID’s South Africa 

TradeHub in 2015.  

According to estimates by Nutriset, the breakeven point for Nutributter is 

approximately 100 tonnes per year, above which they believe the product to be 
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commercially sustainable. In an 8-hour shift, VNM is currently able to produce 400 kg of 

RUCF, equivalent to 20,000 sachets and 36-37 cartons (each carton can provide RUCF 

for 5 children for a 4-month period). However, VNM has only one production line and 

must therefore choose between producing RUTF or RUCF at a given time. The loss of 

RUTF output from producing RUCF represents a huge opportunity cost to VNM, who are 

therefore hesitant to scale up production until sales are guaranteed. As part of the 

expansion to their new factory facility, VNM is planning to acquire new machinery that 

can adjust for package size, which will resolve this challenge.  

 

3.4.3 Distribution and Marketing  

RUTF is sold exclusively using a business-to-business (B2B) model to institutional 

buyers. UNICEF is their primary customer, procuring RUTF from VNM on behalf of the 

government of Malawi. Upwards of 95% of VNM’s output is delivered to UNICEF’s 

Lilongwe warehouse, located within 5 km of the VNM factory. VNM hires local 

transport to complete these deliveries on a weekly basis. The remaining 5% of product is 

sold to smaller customers, including UNC-Project, Lusubilo Orphan Care Project and 

Baylor College. In these cases, how product is distributed depends on the agreement 

made between VNM and the customer, with some choosing to pick up the product at the 

VNM factory and others choosing to be billed for shipping.  

 VNM plans to release RUCF in two stages, corresponding with two different 

distribution channels. Similarly to RUTF, the first stage will target institutional buyers 

using a B2B model. Towards this end, VNM submitted two bids for contracts with 

UNICEF and Medecins Sans Frontieres (MSF) in 2016. They aim to fill the existing 

institutional supply gap so that the product can be procured locally rather than imported. 

It is unclear, however, whether consistent institutional demand for RUCF will be 

maintained. The focus of UNICEF Malawi’s nutrition programming is on addressing 

SAM, while chronic and moderate malnutrition fall under the domain of the WFP and the 

government of Malawi. The WFP has also indicated, however, that it is unlikely to 

regularly include RUCF in its programs.  

 In the second stage, RUCF will be sold and distributed through retail channels and 

local vendors using a Business-to-Consumer (B2C) model. Initial preparations for this 
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stage, undertaken in close collaboration with Valid Nutrition in Ireland, have 

commenced, but a concrete strategy has yet to be developed. VNM plans to conduct live 

market research prior to a full commercial launch, which will inform the strategy they 

will eventually adopt. Three potential channels that have been identified include 

wholesaler distribution in a limited geographical region, door-to-door selling with a 

dedicated sales force of 10-15 people, and a handful of small market stalls or cabins 

along busy throughways. The market research will likely take place in both urban 

Lilongwe and other rural districts, but the details have not yet been specified. 

VNM has undertaken a number of actions to prepare for the market testing and 

eventual market launch of RUCF. A preliminary landscape study was conducted in 2014 

to collect information on food consumption patterns of pregnant and recent mothers in a 

peri-urban area outside Lilongwe, and to compare the availability and price of IYCF food 

products. In addition, a technical report and marketing plan was prepared and submitted 

for USAID in February 2015. A sensory acceptability study was also conducted with 100 

infants in two clinics in Lilongwe in November 2016. While valuable qualitative insights 

have been generated by these studies, questions surrounding consumer acceptance and 

willingness to pay for the RUCF remain to be addressed.  

There are a number of challenges VNM will have to address before launching 

RUCF in a retail market. Firstly, the company has no previous experience selling directly 

to consumers and no marketing department. To overcome this, VNM plans to work with 

consultants and recruit a marketing team in 2017. One of the marketing team’s first 

responsibilities will be to design new packaging that is both appealing and informative.  

A related challenge concerns the promotion of the product to consumers. Whereas 

institutional buyers are well informed of the nutritional benefits of consuming RUFs, this 

information will have to be conveyed to consumers in a way that is easily understood and 

appealing. This task is further complicated by the rules restricting the promotion of 

products targeted at infants and young children.  

 A third anticipated challenge is a lack of distribution infrastructure. Malawi lacks 

an efficient wholesale distribution system, and there are no independent national food 

distributors. VNM have approached a few interested wholesalers, but they do not have 

the resources to set up their own mass distribution network.   
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3.4.4 Costs and Pricing 

As production of RUCF is in its pilot phase, the actual costs associated with full 

production are still unknown. VNM predicts that its ex-factory cost will be USD 0.09 per 

RUCF sachet, which includes the cost of materials, testing, labour, overhead, a 1% 

royalty to Nutriset and a 15% profit margin. Factoring in a 10% wholesaler margin, plus 

marketing and distribution costs, their target break-even price is USD 0.12 per sachet, or 

90 MWK.  

The success of VNM’s venture hinges critically on whether consumers will be 

willing and able to purchase the RUCF at this price. Results from a trial in the Ntchisi 

District of Malawi indicate that RUCF is highly acceptable and appealing to mothers and 

infants. It is not known, however, whether this acceptability can be extrapolated to other 

regions of the country, or whether it will translate into regular purchase and consumption 

of the product.  

The empirical study described in chapters 4 and 5 of this thesis aims to address 

this gap by estimating willingness to pay for RUCF amongst mothers in rural Zomba, and 

analysing the factors influencing their valuations. This analysis can be used to identify 

which segments of consumers are most likely to purchase RUCF, which product 

attributes are most valued, and what barriers may prevent product uptake. Understanding 

how WTP is distributed and the factors influencing a mother’s purchase decision is 

necessary for VNM to develop effective strategies for reaching its target population while 

simultaneously maintaining its profitability.   

Valid Nutrition Malawi is an example of a social enterprise that profitably 

manufactures ready-to-use foods in a developing country setting. The company’s 

experience highlights the importance of institutional partnerships in overcoming 

challenges along the value chain and in distributing products to those who need them. 

VNM is committed to providing proof of concept that nutritious foods can be delivered to 

poor consumers through market mechanisms by expanding their current B2B model of 

sales to include B2C retail sales of RUCF. There is a lack of data and evidence, however, 

to guide the company in how best to do this. Research on willingness to pay is needed in 

order to build a picture of how VNM can create demand for RUCF amongst poor 

consumers in Malawi. In particular, it is unknown whether VNM’s target consumers are 
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willing and able to purchase RUCF at a price above the company’s breakeven cost of 90 

MWK, or whether certain consumer segments are more readily amenable to purchasing 

the RUCF than others. The empirical study described in this thesis addresses these 

unknowns by answering two key research questions: firstly, what are consumers willing-

to-pay for a 20g sachet of RUCF, and how does the price they are willing to pay compare 

to VNM’s breakeven cost? Secondly, what are the factors that influence consumers’ 

valuations of RUCF, either negatively or positively? Chapter 4 outlines the data and 

methods used to answer these questions, while chapter 5 reports on the results of the 

analysis undertaken.   

. 
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CHAPTER 4: DATA AND METHODS TO ESTIMATE WILLINGNESS-TO-PAY  

 

In order for Valid Nutrition’s RUCF to contribute to increased micronutrient intakes and 

reduced levels of stunting in Malawi, infants vulnerable to chronic micronutrient 

malnutrition must consume it on a sustained basis. As the RUCF has not yet been 

marketed and sold, however, it is unknown whether caregivers of nutritionally deficient 

infants are willing and able to purchase the product themselves or if alternate delivery 

models will be required.  

The purpose of this chapter is to describe the methods used to answer the 

following research questions: 

(1) How much of the cost of LNS-SQ (RUCF) are consumers willing to pay? Are 

consumers willing to pay the breakeven cost of 90 MWK? 

(2) What are the factors that influence their WTP? 

To answer these questions, a contingent valuation survey was conducted with mothers of 

infants in the Zomba region of Malawi in November and December of 2016. Maximum 

likelihood estimation was used to analyze responses and estimate mean willingness-to-

pay (WTP).  

The remainder of this chapter provides an overview of different approaches that 

are used to measure WTP and a rationale for the approach used in this study. The 

different elements of the survey design are then described, and the empirical model used 

to estimate WTP presented. 

 

4.1 Measurement of Willingness-to-Pay 

There are three broad categories of approaches used to valuate non-marketed goods: 

revealed preference, stated preference and real choice methods. These methods are 

underpinned by the assumption of utility maximization, which asserts that individuals 

receive utility from the products they purchase or consume, and that they make their 

choices in such a way that maximizes their utility. Since utility is an unobservable trait, 

utility maximization acts as the decision rule that links preferences to choice, allowing 

economists to extract information about individuals’ valuations of products and their 

attributes from observations of the choices they make. The three approaches can be 
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differentiated from each other by the degree of hypotheticality present in both the choices 

the individual faces and the choice setting. Whereas revealed preference data is generated 

from non-hypothetical choices in non-hypothetical settings, real choice data is generated 

from non-hypothetical choices in hypothetical or experimental settings, and stated 

preference data is generated from hypothetical choices made in hypothetical contexts.  

 

4.1.1 Revealed Preference  

Revealed preference methods are used to estimate the implicit value consumers place on 

product attributes by observing their behaviour in real markets using real market price 

data (Louviere et al. 2010).  Two commonly used revealed preference methods are 

hedonic price analysis and the travel cost method.   

The premise of hedonic price analysis is that products are composed of various 

quality attributes, and that these attributes are what generate utility for the consumer 

(versus the product itself). Hedonic price analysis is used to determine the implicit prices 

of a good’s attributes by decomposing them from the market price of a differentiated 

product (Costanigro and McCluskey 2011). Implicit prices are econometrically estimated 

by regressing market prices for a product on the various product attributes. The resulting 

estimates can be interpreted as the monetary value of consumer preferences for each 

attribute, and can be used to understand both the value of specific attributes of interest 

and to compare the relative importance of different attributes (Naseem et al. 2013). An 

example of hedonic pricing is given in Box 4 below.   

The travel cost method is typically used to estimate the consumptive value of an 

environmental amenity. The basis of this method is that the price of accessing a good is 

equal to the combined opportunity cost of time and the real travel cost. WTP is estimated 

using data on the number of trips made at different travel costs.  
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Box 4: Application of hedonic pricing to rice in Benin 

Naseem et al. (2013) used hedonic price analysis to investigate consumer preferences for 

attributes of rice marketed in Benin. Two-stage random sampling was used to identify 

546 households in rural and urban areas, with whom a survey was conducted. The survey 

gathered data on rice consumption, prices paid for rice and socio-economic 

characteristics of the households. Hedonic pricing was then used to calculate the implicit 

prices for various rice attributes for different consumer segments. Results showed 

significant regional variations in consumer preferences, and that consumers paid 

premiums for visible rice attributes such as grain size and breakage. Both urban and rural 

consumers preferred parboiled and imported rice over raw and domestic rice.  

Source: Naseem et al. (2013) 

Although revealed preference data is considered the most reliable, there are a 

number of constraints that limit the application of revealed preference methods. Firstly, 

the product must be sold in existing markets. If interest is in a novel product, no market 

data yet exists. Secondly, there must be sufficiently heterogeneous product variants with 

varying attributes. Finally, high quality market data must be available (Alfnes and 

Rickertsen 2011). The informal nature of many low-income markets can make collecting 

high quality market data an insurmountable challenge, often precluding the use of 

revealed preference methods. Furthermore, revealed preference data may not include 

information on consumer characteristics, which is necessary to analyse the determinants 

of willingness to pay. Revealed preference methods are therefore less appropriate when 

interest lies in the drivers of purchase behaviour, or when more in-depth investigation 

into consumers’ motivations and decision-making processes is required.  

 

4.1.2 Stated Preference   

Stated preference approaches use survey techniques to assess the value people place on 

products or product attributes by eliciting responses about hypothetical situations. Data is 

generated based on individuals’ stated responses to non-consequential questions rather 

than observed from their choices and behaviour (Carlsson 2011, Alfnes and Rickersen 

2011). Stated preference methods are typically used if there is a public good aspect to the 

product under investigation, if preferences for different product characteristics cannot be 
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isolated using available market data, or in the case of a novel product or attribute for 

which there is no market data (Carlsson 2011). There are a number of different stated 

preference methods, including contingent valuation (CV) and discrete choice models 

from economics and conjoint analysis in marketing.  

 

Box 5: Application of contingent valuation to maize in Kenya 

De Groote and Kimenju (2008) used a contingent valuation survey to compare 

preferences and willingness-to-pay for maize attributes among 604 consumers in Kenya. 

Data was collected using face-to-face interviews at posho mills, kiosks and supermarkets 

in Nairobi, with WTP elicited using a semi-double-bounded dichotomous choice question  

format. Consumers were first asked if they would be willing to purchase yellow maize 

meal at the same price as their preferred maize product. If they responded with a “no”, 

they were then offered a lower second price. Interest in fortified maize meal products was 

explored using a multi-tiered bidding structure with an open-ended follow up question. 

Respondents were first asked if they would be willing to purchase the fortified maize 

meal for the same price as their preferred product. If they responded with a “yes”, they 

were asked if they would be willing to pay a higher second price. If their answer was 

“yes” again, they were asked to state their maximum willingness-to-pay. Results indicate 

that consumers generally preferred white maize, with an average discount of 37% 

required to accept the yellow maize meal. Consumer with previous knowledge of 

fortified maize meal were willing to pay an average premium of 5.9% for the fortified 

product, while those who were unaware were willing to pay a premium of 7.4%. 

Source: De Groote and Kimenju 2008 

Contingent valuation is the most established stated preference method. In a CV 

survey, a hypothetical scenario is presented to respondents, which they are they asked to 

valuate. Contingent valuation can be applied if there is one attribute of interest being 

considered, but it cannot be used to estimate values for multiple attributes or to compare 

the trade-offs between attributes (CIE 2001). Contingent valuation is therefore an 

appropriate method to use when interest lies primarily in estimating total willingness to 

payfor one alternative as compared with all others, as in the case of a novel good with no 

close substitutes or product variants with different attribute levels (Carlsson 2011).  An 
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example of a contingent valuation study by De Groote and Kimeju (2008) is described in 

Box 5.  

 

Box 6: Hypothetical discrete choice experiment 

Kikulwe et al. (2011) use a hypothetical discrete choice experiment to explore consumer 

acceptance and willingness to pay for genetically modified bananas in Uganda. Face-to-

face interviews were conducted with 421 banana-consuming households from the 

Eastern, Central and Southwestern regions of Uganda. Respondents were presented with 

16 choice sets that systematically varied the levels of four banana attributes according to 

a D-optimal experimental design. The attributes of interest were bunch size, the 

magnitude of the expected benefit to producers in terms of increased income, whether 

traditional or GM biotechnology was used, and price. A latent class model was then used 

to divide consumers into two groups ex post based on their preferences as revealed 

through the choice data. Results indicate that there is significant heterogeneity in 

consumer preferences. GM bananas are more highly valued by poor households located 

in rural areas of the Eastern region of Uganda, who tend to be banana producers. Urban 

consumers, on the other hand, were found to be less accepting of GM bananas.  

Source: Kikulwe et al. (2011) 

Discrete choice models use disaggregated demand data generated from choice 

experiments to analyze individuals’ choices and preferences (Adamowicz and Swait 

2011).  Discrete choice experiments present respondents with a series of questions – 

called choice sets – and ask them to choose between several alternatives. Each alternative 

is composed of multiple attributes, whose levels are systematically varied across the sets 

according to an experimental design. Discrete choice models have a theoretical 

foundation in Random Utility Theory (RUT), which assumes utility is composed of 

systematic (explainable) and random (unexplainable) parts (Louviere et al. 2010). The 

preference data generated using discrete choice experiments is much richer than the data 

from CV methods, which allows product attributes to be compared with each other. 

Analysis typically entails estimating a probabilistic model of product choice, such as the 

multinomial logit (MNL) model, and calculating the implicit price of each attribute. 
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Formulations of MNL models have been shown to be empirically robust in food-related 

studies (CIE 2001, Adamowicz and Swait 2011). 

Conjoint analysis is a marketing research method used to evaluate consumer 

preferences for a large number of different product attributes (Alphonce and Alfnes 

2012). Unlike contingent valuation and discrete choice modeling methods, conjoint 

analysis focuses primarily on understanding consumer preferences for different product 

attributes and does not necessarily include a measure of WTP (CIE 2001). An example of 

a conjoint analysis of red lentil attributes in Sri Lanka is described in Box 7 below.  

 

Box 7: Conjoint analysis applied to red lentils in Sri Lanka 

Ariyawardana et al. (2015) used conjoint analysis to identify the most valued attributes of 

red lentils in Sri Lanka, and how consumer preferences varied across purchase location 

and consumers. Data was collected using an intercept survey of 300 consumers in three 

store types that employed a conjoint design with four product attributes, each with two 

levels. Visual quality was found to be the most important lentil attribute, but trade-off 

patterns between lentil attributes differed according to purchase location and consumers. 

Source: Ariyawardana et al. 2015 

 

4.1.3 Real Choice Methods 

Real choice methods involve valuation procedures that require participants to make 

consequential decisions involving real products and real money (Alfnes and Rickertsen 

2011). In willingness-to-pay studies, this takes the form of a transaction between the 

participants and the study enumerator. As real choice data are generated using real 

economic incentives, these methods address the issue of hypothetical bias associated with 

stated preference methods. One limitation, however, is that their use is constrained to 

existing, tangible food products. Three forms of real choice valuation methods used to 

elicit WTP are real choice experiments, experimental auctions and field experiments. 

Real choice experiments (RCEs) follow the same procedure as hypothetical 

choice experiments, where participants are presented with two or more variants of a good 

in a series of choice sets and asked to choose the option they most prefer. RCEs take 

place in hypothetical settings, but incentivize participants to reveal their true preferences 
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by randomly selecting one of their choice sets as binding. A transaction then takes place 

based on the participant’s response in the random selection (Gracia et al. 2011). There are 

practical challenges associated with conducting real choice experiments with poor 

consumers in low-income countries, who typically face a highly constrained and stable 

set of food choices. The valuation procedure may be mentally challenging for 

respondents unfamiliar with the context, particularly if there are many options presented 

and if the choices are complex (De Groote et al. 2015). Care must therefore be taken to 

ensure that the experiment is understood by participants in order to avoid inconsistent and 

highly variable responses (Banerji et al. 2013). An example of a study by Meenakshi et 

al. (2012), in which they used a real choice experiment to estimate consumer willingness 

to pay for biofortified orange maize in Zambia, is described in Box 8.  

 

Box 8: Real DCE applied to biofortified maize in Zambia 

Meenakshi et al. (2012) employed a discrete choice experiment with a fractional factorial 

design to assess the impact of exposure to nutrition information on willingness to pay for 

biofortified orange maize in rural Zambia. Central-location and home-use testing were 

compared in order to assess the extent to which longer-term exposure influenced 

preferences and willingness to pay. Subjects tasted three types of maize and were 

exposed to different nutrition information before engaging in a choice experiment with 16 

price scenarios, at the end of which an actual purchase had to be made. The authors found 

that willingness to pay for orange maize was equal or slightly greater than for white 

maize and that nutrition information increased sensory acceptance and willingness to pay 

for orange maize 

Source: Meenakshi et al. 2012 

In experimental auctions, individuals bid against each other to purchase a good, 

thus creating a stylized, nonhypothetical market (Lusk and Shogren 2007). There are two 

basic approaches to undertaking experimental auctions. In the first approach, participants 

are endowed with a typical good and bid to upgrade to a novel good. The endowed good 

is typically a pre-existing substitute that participants are familiar with, while the novel 

good has an additional characteristic that is being valued such as enhanced nutritional 

benefit or safety certification. In this case, the value that the auction reveals is the 
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marginal WTP for the additional characteristic. In the second approach, participants in 

the auction submit simultaneous bids for two or more competing goods. A random draw 

is then used to determine which round is binding. This elicits participants’ total WTP for 

each good (Lusk and Shogren 2007).  Table 9 below outlines four auction and auction-

like mechanisms that are commonly used to elicit WTP. 

 

Table 8: Comparison of incentive-compatible experimental auction and auction-like mechanisms 

Elicitation 

Mechanism 

Participation 

Procedure 

Price Rule Number of 

Winners 

2nd Price Simultaneously 

submit sealed 

bids 

2nd highest price Highest bidder 

pays market 

price 

1 

Nth price Simultaneously 

submit sealed 

bids 

nth highest price n-1 highest 

bidders pay 

market price 

n-1 

 

BDM Simultaneously 

submit sealed 

bids 

Randomly drawn 

price 

Pay market price 

if bid > price 

Individually 

determined 

Random nth price Simultaneously 

submit sealed 

bids 

Randomly drawn 

nth bid 

n-1 highest 

bidders pay price 

n-1 

Source: Adapted from Lusk and Shogren (2007) 

The benefit of using experimental auctions is that they reduce the hypotheticality 

associated with stated preference methods while still affording the researcher a degree of 

control over the study setting and the variables collected. Data generated by experimental 

auctions provide no information on participants’ motives or reasons for zero bids, 

however, and are typically accompanied by a survey (De Steur et al. 2012). One 

limitation of experimental auctions is that they can be mentally challenging for 

respondents and they require skilled enumerators, which increases the cost of 

implementation.  

Whereas RCEs take place in hypothetical settings and experimental auctions 

create stylized markets, field experiments are conducted in pre-existing markets. Field 

experiments typically involve selling a novel product alongside a typical substitute or 

providing an opportunity for exchange among products in a real market setting, and are 

the least hypothetical of the experimental methods. There are a number of advantages to 

using a non-hypothetical setting. Firstly, the population of interest can be targeted 

through the choice of market place. In addition, participants in the experiment are already 
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in their normal shopping environment and will typically have experience with purchasing 

food, both of which reduce the likelihood of biases or inaccuracies being introduced in 

their responses (Stevens and Winter-Nelson 2008). A disadvantage of using market 

experiments is that researchers have limited control over the environment, which 

precludes the use of more complicated preference elicitation mechanisms in favour of 

procedures that are simple and straightforward both to explain and to understand (Stevens 

and Winter-Nelson 2008). Box 9 provides a summary of a field experiment conducted by 

Birol et al. (2015) to explore consumer demand for food safety in the purchase of grapes 

in India.  

 

Box 9: Field experiment with food safety certified grapes in India 

Birol et al. (2015) undertook a controlled market experiment in order to assess the role of 

food safety labeling and certification for grapes in Mumbai, India. The experiment 

involved selling grapes labeled and unlabeled as food safety certified side-by-side in a 

supermarket. A subset of customers received an intensive information treatment on food 

safety and certification in the form of a leaflet handed out at the store. 336 purchasers of 

unlabelled and labelled grapes, whether they had or had not been given the leaflet, were 

then interviewed post-purchase. The study found that informed consumers were more 

likely to purchase grapes labelled as food safety certified when controlling for prior 

information and attitudes.  

Source: Birol et al. 2015 

 

4.2 Choice of Valuation Approach: Contingent Valuation 

There are advantages and disadvantages associated with each of the available methods for 

eliciting and analyzing consumer willingness to pay described above. For this study, the 

choice of method was largely dictated by the nature of the product under investigation – 

Valid Nutrition’s RUCF – and the study context.  

RUCF or LNS-SQ is a novel food product category for which there are no close 

substitutes. Although it is a food, it shares characteristics of typical supplements and 

requires regular, compliant use for nutritional improvements to be realized. RUCFs have 

yet to be sold or distributed directly to target consumers outside the context of research 
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trials, which precludes the use of revealed preference data. In addition, as Valid Nutrition 

Malawi’s RUCF product is based on Nutriset’s Nutributter recipe, there are no product 

variants. This means interest lies in estimating total WTP for the product, as opposed to 

valuating individual attributes, and further eliminates the possibility of using either 

hypothetical or real discrete choice experiments.  

Since the larger NEEP-IE survey was administered through face-to-face 

interviews with individual households, both contingent valuation and BDM auction-like 

mechanisms were considered potentially appropriate for eliciting willingness to pay. 

Although the non-hypotheticality of the BDM mechanism is appealing, it is also time 

consuming, mentally challenging, involves a large quantity of the physical product and 

requires experienced enumerators to conduct the auction, each of which significantly 

increases costs. Contingent valuation surveys, on the other hand, are relatively simple to 

understand and quick to administer, but tend to provide inflated estimates of willingness 

to pay. This issue, which is called hypothetical bias, can be largely overcome through 

careful survey design and data screening. This is discussed in detail in section 4.3.1. 

Based on these factors, contingent valuation was identified as the most appropriate 

method to use.  

 

4.2.1 Contingent Valuation Elicitation Formats  

In a contingent valuation (CV) survey, individuals are presented with a hypothetical 

product or scenario and directly asked about their willingness to pay. There are a number 

of different question formats that can be employed to elicit respondent valuations, 

including open-ended, dichotomous choice and payment card.  

In an open-ended elicitation format, participants are directly asked to state how 

much they would be willing to pay for a product with a “For this good, what is the most 

you would be willing to pay?” type question (Heinzen and Bridges 2008). This allows for 

straightforward data analysis, but open-ended questions can be challenging for 

respondents to answer and are subject to a number of biases that undermine the validity 

of the results (Whitehead 2000, CIE 2001). For instance, a lack of context or 

unfamiliarity with the good might lead respondents to either not answer the question or to 

answer arbitrarily. In addition, open-ended questions have been criticized for their 
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dissimilarity to the way people act in real markets. As a result, the use of open-ended 

questions has been largely discontinued (Donaldson et al. 1997).    

In a dichotomous choice (DC) elicitation format, respondents are asked whether 

or not they would be willing to pay a pre-specified bid amount for a good, with possible 

answers usually being yes or no. In a single-bounded DC question, the respondent is 

asked a single valuation question. To provide a measure of average WTP and to reduce 

starting point bias, bids are varied across respondents and econometric methods are used 

to estimate a probability distribution. Using this approach provides limited information 

about each individual’s WTP, however, only indicating whether it is above or below the 

bid amount. Single-bounded dichotomous choice questions therefore require a large 

sample size, and the variance on the resulting average estimates tends to be large.  

In order to increase the amount of information obtained from each individual 

about his or her WTP and reduce the variance of the WTP estimates, a double-bounded or 

multiple-bounded format may be used. In a double-bounded DC approach, a second 

question is asked as a follow up to the initial single-bounded question. If the respondent 

answered ‘yes’ to the first question, they are then asked whether they would be willing to 

pay a second, higher amount. If they answered ‘no’ initially, they are asked if they would 

be willing to pay a specified lower amount. A multi-bounded approach goes one step 

further by asking follow up questions to those who responded the same to the previous 

two questions (ie. double yes or double no), thereby establishing upper and lower bounds 

for the WTP estimate. Using a double or multi-bounded approach has the advantage that 

it reduces the variance of the WTP estimate, but the disadvantage of potentially 

introducing starting-point bias.  

One strength of using a dichotomous choice approach is that it mimics real world 

purchasing decisions with exogenously set prices.  In addition, by the Gibbard-

Satterthwaite theorem, any response format with three or more alternatives is subject to 

individual manipulation and is not incentive compatible (Drichoutis et al. 2016). The 

purported incentive compatibility of the dichotomous choice elicitation format has 

resulted in it being the most favoured approach in contingent valuation studies across 

subfields of economics, with a notable example being the US National Oceanic and 

Atmospheric Administration Panel on Contingent Valuation recommending its use for 



 74 

environmental valuation studies. However, Carson et al. (1997) show that the DC format 

is not necessarily incentive compatible in the case of private and quasi-public goods. 

Carson et al. (2001) and Carson and Groves (2007) further demonstrate that for a DC 

question to be incentive compatible, the choice presented to the respondent must be 

between two forms of a good, such that they are valuating a change in the good.  

A further issue with the DC elicitation format is the preponderance of ‘yea-saying’, the 

tendency of respondents to respond positively to any scenario presented to them. This 

results in a fat-tailed yes-response function leading to an upward bias in WTP estimates. 

This is particularly concerning for parametric estimators such as those from logit and 

probit models whose means are sensitive to the largest bids (Parsons and Myers 2016).  

A payment card format presents survey respondents with a range of WTP bids on 

a card, from which the respondent chooses the value closest to their own maximum WTP. 

The payment card approach was designed to maintain the desirable properties of open-

ended questions such as straightforward WTP analysis, while providing context and 

reducing cognitive requirements, and thereby increasing response rates (Mitchell and 

Carson 1989, Donaldson et al. 1997).  Similarly to DC formats, the payment card method 

has been argued to resemble real life decisions by allowing individuals to shop around for 

the value they are willing to pay. In addition, the payment card approach has been shown 

to display a number of desirable properties as compared to DC questions such as less yea 

saying at high bid values (Zhongmin et al. 2006) and more conservative WTP estimates 

(Blaine et al 2005).  

One issue with WTP analysis using PC generated data is that there is an unclear 

relationship between an individual’s response, given that it is a range, and where their 

true WTP lies. To deal with this, it is typically assumed that a respondent’s WTP lies at 

the midpoint between the values between which they said yes and no. The benefit of this 

assumption is that WTP can be estimated without econometric methods that involve 

specifying the functional form of the underlying utility function or method of analysis 

(Ryan, Scott and Donaldson 2004).  A further issue that arises when using a payment 

card is a range bias framing effect, where the minimum and maximum values presented 

on the card influence the resulting choice of the respondent.  
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The payment card format has been widely used in the area of health economics, 

where it is the most common elicitation format for CV studies (Smith and Sach 2010). 

Yet this is the exception, rather than the rule, and the majority of other fields tend to 

mainly employ the DC question format in their CV studies. In a recent study by 

Drichoutis, Lusk and Pappa (2016), the authors find evidence of a gap between WTP and 

WTP when using data generated using a DC format that is muted when using PC data. 

Their results cause them to question the general applicability of the DC elicitation format 

and call for further studies that explore the merits of the PC elicitation format. On the 

other hand, in a review of experiences and challenges faced by researchers conducting 

CV surveys in developing countries, Durant-Morat, Wailes and Nayga (2015) report that 

payment cards are the most difficult to implement. One possible reason for this is they 

require that respondents be literate (Yalfal et al. 2013). In Malawi, only 51% of women 

above the age of 15 are considered literate (World Bank 2010). In light of this practical 

challenge associated with using a payment card format, a dichotomous choice elicitation 

format is most appropriate to use. In particular, a double-bounded dichotomous choice is 

the most attractive alternative since it is more efficient than the single-bounded format.  

  

4.3 Potential Bias in Eliciting Consumer Willingness-to-Pay 

Biases are systematic errors that result in a divergence between estimated WTP and true 

WTP. There are four components of CV survey design that provide opportunities for 

biased responses: the development of the scenario, survey administration, sampling, and 

sequence of presentation if multiple goods or scenarios are being valuated. Fortunately, 

many potential biases can be avoided through careful design and implementation of the 

CV survey instrument.  

Mitchell and Carson (1989) outline a set of criteria that the CV scenario must 

meet in order to minimize bias: it must be consistent with economic theory, policy 

relevant, properly understood, plausible and meaningful to respondents. If these criteria 

are not met, the respondents’ WTP will be either upwardly or downwardly distorted.  

WTP responses may also be influenced by whether the survey instrument is administered 

by phone, mail, internet or through face-to-face interviews. The general consensus is that 

face-to-face interviews are the preferred mode of administration for most CV surveys as 
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they allow the interviewer to motivate the respondent to focus and complete the 

questionnaire, answer questions when appropriate, and permit the use of visual aids. 

However, they are also more costly and time consuming. In terms of sampling, biases can 

arise if the sample of responses is not representative of the population of interest. Finally, 

the valuation sequence within a specific study, or across separate studies of the same 

good, may also influence WTP responses. Table 9 describes a number of potential biases 

that may arise from the design of a CV survey. 

 

4.3.1 Hypothetical Bias   

The primary criticism of the contingent valuation method is the widespread evidence of 

hypothetical bias found in empirical studies. Hypothetical bias describes a divergence 

between WTP responses elicited in hypothetical scenarios and outcomes observed in real 

situations. This hypothetical bias typically manifests itself in overstatement of WTP.   

There are a number of plausible reasons why hypothetical bias might arise, such 

as misaligned incentives, unfamiliarity with the product, or respondents failing to account 

for their budget constraints. However, an accepted theory of hypothetical bias in stated 

preference surveys is lacking. As Mitani and Flores (2010) state:  

“The underlying causes of hypothetical bias are not yet sufficiently understood, 

and the theoretical or systematic explanation remains as one of the major 

questions in the stated preference economic analysis.” 

A number of different approaches to reducing hypothetical bias have been 

developed, associated with different hypotheses about its underlying causes.  

Loomis (2014) provides an overview and comparison of different approaches to 

addressing hypothetical bias, including ex ante approaches that aim to reduce 

hypothetical bias through the survey design and ex post approaches to recode or calibrate 

stated WTP responses to remove the hypothetical bias after the fact.   

 Ex ante approaches to mitigating hypothetical bias include using consequentiality 

designs, honesty and realism approaches, cheap talk scripts and employing strategies to 

reduce social desirability bias and cognitive dissonance. Consequentiality refers to 

whether the outcome of the survey would have direct bearing to the life of the 

respondent. Consequential survey designs discuss the provision decision rule and the  
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Table 9: Types of biases found in CV surveys 

Bias Description 

Strategic bias Individuals respond with a WTP amount that is different than their actual 

WTP in an effort to influence either the provision of a good, or the level 

of payment that would be required (Bishop and Romano 2012). 

Social desirability 

bias 

Tendency of individuals to give responses that they believe are socially 

acceptable or desirable, rather than responses that reflect their true 

opinions and feelings (Grimm 2010). Especially common in face-to-face 

interviews and with goods with normative or moral dimensions associated 

with provision or consumption (Leggett et al. 2003, Lusk and Norwood 

2009). Results in over-estimation of WTP or over-reporting of socially 

desirable behaviour and under-estimation of undesirable behaviours.  

Starting point bias Arises when individuals’ responses are influenced by the initial bid 

presented to them, resulting in final WTP amounts that are clustered 

around the starting bid (Onwujekwe and Nwagbo 2002). Has been 

reported in several studies using a double-bounded or multi-bounded 

dichotomous choice elicitation format.  

Range bias May occur when using a payment card elicitation format if the range of 

potential WTP values presented influence’s a respondent’s WTP amount 

(Mitchell and Carson 1989).  

Position bias Arises when the order in which valuation questions corresponding to 

different goods or levels of a good are presented influence respondents’ 

WTP amounts (Mitchell and Carson 1989). This can be overcome by 

systematically varying the questions and potential responses across 

respondents.  Also referred to as an order or sequencing effect. 

Scope effects Occurs when individuals’ WTP amounts do not vary as expected with 

quantity (Hanemann 1994). Has been reported in the valuation of 

environmental amenities and other public goods. 

Nesting effects Occurs when WTP for a set of goods is less than the sum of WTP for its 

individual components, meaning subcomponent valuations cannot be 

aggregated without overcounting (Riganti and Scarpa 1998, Mitchell and 

Carson 1989).  Also referred to as sub-additivity effects or aggregation 

bias. 

Embedding effect Combined effect of position bias, scope effects and nesting effects 

(Hanemann 1994). 

Sample 

nonresponse bias 

Arises when respondents and non-respondents differ significantly in 

observable characteristics that influence WTP (Whitehead, Groothuis and 

Blomquist 1993). Most prevalent with open-ended question and mail 

surveys. 

Sample selection 

bias 

Arises when the probability of obtaining a valid WTP response from 

respondents is related to the value they place on the good being 

considered (Mitchell and Carson 1989). Also called self-selection bias. 

Population choice 

bias 

The chosen population is not representative of the population to whom 

costs and benefits associated with the provision of a good accrue. 

Sampling frame 

bias 

Systematic differences between people included and excluded from the 

sampling frame (Mitchell and Carson 1989, Smith et al. 1997). 
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likelihood of payment, in order to reduce uncertainty about the likelihood of respondent 

actually having to pay, thus reducing hypothetical bias. 

Consequentiality designs have been employed exclusively in studies using 

referendum questions to evaluate WTP for a public good. Johnston (2006), Landry and 

List (2007) and Vossler and Watson (2013) each found that using a consequential design 

resulted in no statistically significant difference in the proportion of yes votes between 

hypothetical and real referendums. Vossler and Kerkviet (2003) and Vossler and Evans 

(2009) both found that using a consequential design reduced, but did not eliminate, the 

magnitude of hypothetical bias.   

Honesty and realism approaches urge respondents to be honest and to act as 

though they actually had to pay. One format that is used is used is a formal oath 

administered at the beginning of the survey asking respondents to swear to tell the truth.   

Cheap talk scripts explicitly communicate the problem of hypothetical bias by 

explaining to respondents that participants in past surveys have been shown to overstate 

their WTP and instructing them to respond as if they were facing a real decision with 

their own money.   

In addition to the ex ante approaches described, there are a number of approaches 

used to minimize social desirability bias and potential cognitive dissonance such as 

inferred valuation and trichotomous choice. The inferred valuation approach asks 

respondents what they think other people would pay, as opposed to what they themselves 

would pay, in order to eliminate social desirability bias. The trichotomous choice and 

dissonance minimizing approaches offer respondents the choice to choose “yes” but at a 

different bid amount than they were originally presented with. The rationale for this is 

that it reduces the potential cognitive dissonance associated with dichotomous choice or 

referendum format questions.  

Ex Post approaches for mitigating hypothetical bias include data screening, 

related market calibration and uncertainty recoding. In the case of data screening, 

researchers use a number of methods to screen for implausibly high responses. For open-

ended WTP questions, methods include reporting median WTP or identifying and 

removing outliers. Poe et al. (2002) adjust responses based on self-reported embedding 

values by multiplying the disembedded portion by the original OE response. Davies and 
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Loomis (2010) developed the Orbit model approach, which combines an ordered probit 

model and a tobit model, but it has not yet been applied to WTP. For dichotomous choice 

questions, the Turnbull lower-bound approach may be used to truncate the upper end of 

the WTP integral to the highest bid amount.  

A second approach is to calibrate stated WTP based on responses from a subset of 

respondents asked to participate in a market or lab experiment after the CVM survey has 

been conducted. A calibration factor can then be calculated by taking the ratio of actual 

WTP to hypothetical WTP elicited from the same respondents, and applied to the 

hypothetical survey WTP estimates. Fox et al. (1998) state: “The CVM-X procedure 

combines the attractive features of two valuation techniques – the broad sample sizes of 

surveys with the real consequences of experimental market auctions.”  Despite this, the 

application of related market calibration techniques is very limited.  

Finally, uncertainty recoding of dichotomous choice WTP responses involves 

asking respondents to indicate how certain they are of their answer, and recoding 

uncertain “yes” responses to “no”. Although there is no established rule, a cut-off 

certainty level of 7 is commonly used.  

Following the suggestion of Whitehead and Cherry (2007) that ex ante and ex 

post bias mitigation approaches should be considered complements rather than 

substitutes, both a cheap talk script and uncertainty recoding were adopted from the 

strategies described above. Uncertainty recoding was chosen on the basis that it is by far 

the most widely used mitigation strategy in DC CV surveys, and has been shown to 

successfully reduce or eliminate hypothetical bias across studies using different 

elicitation formats. Respondents who responded “yes” to at least one of the dichotomous 

choice questions were posed the question “How certain are you that you would actually 

purchase 1 sachet for X MWK?”, and asked to rate their certainty on a scale from 1 to 10, 

with 1 being very uncertain and 10 being absolutely certain. Following common 

convention, a cut-off certainty level of 7 was used, with “yes” responses below this level 

recoded to “no”.  

The use of a cheap talk script was chosen on the basis that it has been shown to 

reduce hypothetical bias within the context of nutritionally-enhanced foods in a 

developing country, specifically orange-fleshed sweet potato in Uganda and in Ghana 
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(Chowdhury et al. 2011, Etumnu 2016). The script used in this study closely follows the 

script developed by Chowdhury et al. (2011), with slight modifications to account for 

product and currency differences. 

 

4.4 Survey Design  

4.4.1 Nature of survey population  

The population targeted by this study is primary caregivers of infants between the ages of 

6 to 36 months. The contingent valuation questionnaire used to generate data on mothers’ 

WTP for the LNS-SQ was included as a subcomponent of a larger survey conducted by 

IFPRI in the Zomba district of Malawi, described in Box 10. The purpose of the larger 

survey was to evaluate the impact of a child-care centre-based integrated package of 

nutrition and agriculture interventions on the diet, health, nutrition and development of 3 

to 6 year olds and their households within 60 selected communities in the area. 

Caregivers were asked in the course of face-to-face interviews with the enumerators 

whether they had children between the ages of 6 to 36 months living in the household. 

Those that answered ‘yes’ proceeded to complete the supplementary WTP module 

containing the double-bounded contingent valuation question (see Appendix). 

In total, 60 community-based childcare centres (CBCCs) were randomly selected 

in two stages from a pool of 144 CBCCs within two traditional authorities (Chikowi and 

Mbiza) and two sub-traditional authorities (Ntholowa and Ngwelew). In the first stage, 

CBCCs in the vicinity of primary schools were identified and grouped together into 29 

clusters. The 29 clusters were then assigned into two groups, and stratified geographically 

based on traditional authority area. In the second stage, 2 CBCCs were selected at 

random from within each cluster to take part in the study and assigned either the control 

or intervention treatment. In order to have a full sample of 30 CBCCs in each treatment 

arm, two additional CBCCs were randomly selected for inclusion in the study.  
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Box 10: Description of the NEEP-IE Study 

The Nutrition Embedded Evaluation Program Impact Evaluation (NEEP-IE) study is a 

cluster randomized control trial that was implemented beginning in December 2015 in 60 

rural communities with community-based childcare centres (CBCCs) supported by Save 

the Children’s Early Childhood Development (ECD) program in Zomba. These 

communities were randomly assigned to either the control group or the intervention 

group. The control group was provided with the standard Save the Children ECD 

package, including CBCC quality improvement targeted at 3 to 5 year olds, and 

education for parents with children ages 0 to 5. The intervention group was provided with 

the ECD package and an integrated nutrition and agriculture intervention package. The 

nutrition component consisted of training and cooking demos and behaviour change 

communication (BCC) programming on maternal and child nutrition for caregivers of 0 

to 5 year olds. The agriculture component consisted of training on production methods 

and distribution of seeds, organizing and linking producer groups, and training on 

financial management and business development. To evaluate the impact of the 

intervention, both a baseline and endline survey were completed in December 2015 and 

December 2016, respectively.   

  

In addition to the two treatment groups associated with the NEEP-IE study, 

respondents answering questions from the WTP module were further divided into two 

information treatment groups. Following Adams et al. (2016), a randomly selected half of 

respondents received basic information about LNS-SQ and the short-term benefits of 

adequate infant nutrition, while the other half received information on both long and 

short-term benefits. The sample is therefore divided into four different treatment groups: 

Group A: Control group + short-term info 

Group B: Control group + short-term and long-term info 

Group C: Intervention group + short-term info 

Group D: Intervention group + short and long-term info  

 A total of 1200 households with children ages 3 to 6 were selected to participate 

in the larger survey, corresponding to 20 households per CBCC/community. 1118 
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households completed the survey at both the baseline and endline. Sampling was 

conducted through a census of the area surrounding each CBCC, from which households 

with children between the ages of 3 to 5 were identified and randomly selected to 

participate. Results from the baseline survey indicate that households had an average of 

0.51 children between the ages of 0 to 36 months of age. Based on this, between 500 and 

600 households were expected to complete the WTP supplementary module. In the end, 

504 households with a total of 563 infants between the ages of 6 to 36 months completed 

the WTP module.  

 

4.4.2 Double-Bounded Dichotomous Choice Approach 

Double-bounded dichotomous choice CV questions pose two valuation questions to 

respondents: the initial DC question, and a follow up question based on their response to 

the first question. If they reject the initial bid amount, they are presented with a lower bid, 

and if they accept the initial bid amount they are presented with a higher second bid. In 

order to obtain information on a wide range of values, the bid amounts are randomly 

varied across respondents. An individual’s willingness-to-pay can fall within one of four 

intervals: (−∞, 𝐵𝐿), (𝐵𝐿 , 𝐵𝐼), (𝐵𝐼, 𝐵𝐻) and (𝐵𝐻, +∞), where 𝐵𝐼 is the initial bid price, 

𝐵𝐿is the lower second bid price and 𝐵𝐻 is the higher second bid price. There are therefore 

four possible response outcomes: (1) no-no, (2) no-yes, (3) yes-no, and (4) yes-yes, 

represented by 

𝑌 = {

1                 𝑖𝑓 𝑊𝑇𝑃 <  𝐵𝐿

2       𝑖𝑓 𝐵𝐿 ≤ 𝑊𝑇𝑃 <  𝐵𝐼

3       𝑖𝑓 𝐵𝐼 ≤ 𝑊𝑇𝑃 <  𝐵𝐻

4                𝑖𝑓 𝑊𝑇𝑃 ≥  𝐵𝐻

 

 

Willingness to pay given by the function 

 

𝑊𝑇𝑃 =  𝛽′𝑥 + 휀 

 

where β is a vector of unknown parameters to be estimated, x is a vector of explanatory 

variables and ε is a random error term that is assumed to be normally distributed with 

mean zero and constant variance, 𝜎2.  
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The probability of a no-no response (Y=1) is equal to the probability that an 

individual’s WTP lies below both the initial and the lower second bid amount. Note that 

G() is a cumulative density function. 

 

𝜋1 = Pr(𝑛𝑜 − 𝑛𝑜) = Pr(𝐵𝐿 > 𝑊𝑇𝑃, ) 

= 𝐺(𝐵𝐿) 

 

The probability of a no-yes response is equal to the probability than an individual’s WTP 

is lower than the initial bid amount, but higher than the lower second bid amount. 

 

𝜋2 = Pr(𝑛𝑜 − 𝑦𝑒𝑠) = Pr(𝐵𝐿 < 𝑊𝑇𝑃 < 𝐵𝐼) 

= 𝐺(𝐵𝐼) − 𝐺(𝐵𝐿) 

 

The probability of a yes-no response is equal to the probability that an individual’s WTP 

is higher than the initial bid amount, but lower than the higher second bid amount. 

 

𝜋3 = Pr(𝑦𝑒𝑠 − 𝑛𝑜) = Pr (𝐵𝐼 < 𝑊𝑇𝑃 <  𝐵𝐻) 

= 𝐺(𝐵𝐻) − 𝐺(𝐵𝐼) 

 

Finally, the probability of a no-no response is equal to the probability that an individual’s 

WTP is higher than both the initial and higher second bid amount.  

 

𝜋4 = Pr(𝑦𝑒𝑠 − 𝑦𝑒𝑠) = Pr (𝐵𝐻 < 𝑊𝑇𝑃) 

= 1 − 𝐺(𝐵𝐻) 

 

The probabilities of these four outcomes can then be combined to form the log-likelihood 

function for a sample of N consumers: 

 

ln 𝐿 = ∑{𝐼𝑌=1 ln(𝜋1) + 𝐼𝑌=2 ln(𝜋2) + 𝐼𝑌=3 ln(𝜋3) + 𝐼𝑌=4ln (𝜋4)} 
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where 𝐼𝑌 is a binary indicator of the response options.  

The unknown WTP parameters are estimated by maximizing the log-likelihood 

function. Maximum likelihood is a method of statistical inference that is used to obtain 

the values of model parameters that define a distribution this is most likely to have 

resulted in the set of observed data (Kashin 2014). To do this, the cumulative distribution 

function G(), corresponding to the probabilities of the four outcomes outlined above, 

must first be specified. This distribution can be seen as a function of the bid amounts, 

such that higher bids have a lower probability of being accepted. In this analysis, a 

normal density function is assumed, and probabilities are estimated at the mean levels of 

bids and explanatory variables.  

 

4.4.3 Willingness-to-Pay Price Point Determination 

After being presented with the information treatment and cheap talk script, respondents 

were asked about their WTP for a 20 g sachet of the LNS-SQ, called Chiponde Enricher 

for the purposes of the survey. They were first asked a screening question about whether 

they were willing to purchase the Chiponde Enricher at all. If they responded with a 

“yes”, they were then asked the initial dichotomous choice question: “If you went to the 

market today and the vendor quoted you a price of X MWK for 1 sachet of Chiponde 

Enricher, which is 20 grams, would you purchase it, bearing in mind your income and 

daily expenses?” Those who responded with a “no” were then offered a second bid price 

that was 20 MWK lower than the initial price, while those who responded with a “yes” 

were offered a second bid price 20 MWK higher. 

 To determine the initial price levels, a number of steps were taken. Firstly, the 

results and statistical analysis plans of WTP studies conducted in Malawi as part of the 

iLiNS project were reviewed. Phiri et al. (2011) found that mean WTP for a one-week 

supply of LNS-SQ for infants was USD 0.86, or 0.12 per sachet, with a minimum WTP 

of 0 and a maximum WTP of 3.33, equivalent to 0.48 per sachet. Preliminary results from 

the iLiNS-DOSE and iLiNS-DYAD-M studies reported mean WTP of USD 0.15 and 

0.17, respectively. The iLiNS-DYAD-M study also described the WTP distribution as 

being right skewed. Based on this information, a list of potential price points to include 

was generated, as shown in Table 10. 
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Table 10: Initial list of potential price points, based on previous studies in Malawi 

Potential Price Points 

Price Points in 

MWK 

In USD (approx.) Sources 

70 0.10 Used by Phiri et al. (2011) 

85 0.12 Phiri et al. (2011) 

100 0.14 Used by iLiNS-DYAD-M 

120 0.17 iLiNS-DYAD-M 

150 0.21 Used by Phiri et al. (2011) 

200 0.28 Used by iLiNS-DYAD-M and Phiri et 

al. (2011) 

300 0.42 iLiNS-DYAD-M, similar to max price 

reported by Phiri et al. (2011) 

 

Secondly, representatives from Valid Nutrition and Valid Nutrition Malawi were 

contacted to provide information on their breakeven cost, to which they responded with a 

minimum breakeven price of 90 MWK or approximately USD 0.12. Thirdly, a short 

open-ended version of the survey was piloted to get a sense of the underlying WTP 

distribution, described in more detail in the following subsection. Mean WTP from the 

pilot was MWK 105, and median WTP was 100 MWK. Finally, expert advice was sought 

from within the department of Food, Agriculture and Resource Economics at the 

University of Guelph. On the basis of these different factors, an initial price set of MWK 

50, 70, 90, 100 and 130 was selected, with a resulting complete price set of MWK 30, 50, 

70, 90, 100, 130 and 150. This corresponds to a price range of USD 0.04 to 0.21.  

 

4.4.4 Pilot Survey 

A short pilot survey with an open-ended WTP question was conducted on October 12 and 

13, 2016 by Emmanuel Mandalaza. The purpose of the pilot was to minimize the 

potential for starting point bias by ensuring that the selected set of prices reasonably 

reflected the range and underlying distribution of prices that consumers were willing to 

pay. As discussed in section 4.3, starting point bias arises when individuals’ WTP 

responses are influenced by the initial bid presented to them, resulting in WTP amounts 

that are clustered around the starting bid. The questionnaire was administered in 50 face-

to-face interviews with mothers that took place in two locations in Lilongwe: the rural 
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Magwero area and the urban Area 18A Health Centre. The results of the WTP estimates 

are depicted in Figure 8.  

Minor adjustments were made on the basis of the pilot survey results, and the 

price range of MWK 30 to 150 was confirmed to be appropriate. It should be noted that 9 

of the 50 responses were above the upper bound decided on for the final version of the 

survey. Consideration was given to using a larger range of prices, with a wider interval 

between each price point. However, as primary interest lay in sensitivity around the 90 

MWK breakeven price, having a smaller range with shorter price intervals was deemed 

an acceptable trade-off.   

 

Figure 8: Cumulative distribution of WTP responses from pilot survey (n=50)

 

 

4.4.5 Determinants of Willingness-to-Pay 

In this study, interest lies in estimating both the magnitude of WTP and in understanding 

the underlying factors that influence WTP. The following model is used to explore the 

relationship between WTP and its potential determinants: 
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𝑊𝑇𝑃 = 𝛽0 + 𝛽1(𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛) + 𝛽2(𝑖𝑛𝑓𝑜) + 𝛽3(𝑚𝑜𝑡ℎ𝑒𝑟 𝑐ℎ𝑎𝑟) + 𝛽4(𝑐ℎ𝑖𝑙𝑑 𝑐ℎ𝑎𝑟)

+ 𝛽5(ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑐ℎ𝑎𝑟) + 𝛽6(𝑓𝑜𝑜𝑑 𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦)

+ 𝛽7(𝑑𝑖𝑒𝑡 𝑎𝑑𝑒𝑞𝑢𝑎𝑐𝑦) + 𝛽8(𝑝𝑟𝑖𝑜𝑟 𝑒𝑥𝑝𝑜𝑠𝑢𝑟𝑒) + 𝛽9(𝑒𝑐𝑜𝑛 𝑚𝑒𝑎𝑛𝑠)  

+𝛽
10

𝑋 + 휀 

 

Table 11 provides a description of the explanatory variables included in the analysis, as 

well as the expected direction of impact on WTP. It should be noted that the selection of 

explanatory variables was constrained by the data available. In particular, key variables 

relating to household income and food expenditure, child characteristics such as age and 

gender, and child feeding habits were unavailable at the time the analysis was being 

conducted. 

 

Table 11: Description of Explanatory Variables  

Explanatory Variable Description Specification Expected 

Sign 

NEEP Status Participated in nutrition 

intervention 

0 – No 

1 – Yes  
+ 

Info Group Information conveyed about 

benefits of RUCF 

0 – short term 

1 – short and long term 
+ 

Prior Exposure Knowledge of or experience 

with Chiponde from clinic 

Score from 0-3  +/- 

Diet Diversity Number of food groups infant 

consumed food from  

Score from 0-7  + 

Breastfed Child was breastfed within the 

previous 24 hours 

0 – No 

1 – Yes  
+/- 

Iron-fortified products Child was fed iron-fortified 

baby cereal in previous 24 hours 

0 – No 

1 – Yes 
+ 

Mother age Age of mother Discrete (years) +/- 

Mother education Highest educational 

qualification acquired 

Between 0 and 2.4 +/- 

Asset Index Index of household ownership 

of a set of assets 

Continuous  + 

Food Insecurity Household Food Insecurity 

Access (HFIA) Score 

Score from 0-27 - 

HHH female Household head is female 0 – No 

1 – Yes 
+/- 

Market distance Distance to market Continuous - 

Credit Household had access to credit 0 – No 

1- Yes  
+ 

Household size Number of people in household Discrete – count  -  

Child ratio Number of children below the 

age of 5 to household size 

Continuous - 
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The NEEP status variable indicates whether a given household participated in the 

integrated agriculture and nutrition intervention, in addition to the Early Childhood 

Development program at the CBCC. Inclusion in the treatment group is expected to have 

increased caregivers’ knowledge about nutrition and therefore be positively associated 

with WTP. 

Information is a binary variable indicating whether a respondent received 

information on short-term benefits or short and long-term benefits associated with proper 

infant nutrition, prior to eliciting WTP. Previous studies have generally found that 

providing information on nutritional benefits increases consumer WTP for nutrient-dense 

foods. De Groote et al. (2014) found that providing nutritional information increased the 

premium consumers were willing to pay for quality protein maize in Kenya by 23 

percent. Meenakshi et al. (2012) also found that providing information increased the 

premium consumers were willing to pay for orange varieties of maize in Zambia, 

regardless of how this information was delivered. Oparinde et al. (2016) similarly found 

that providing nutrition information resulted in a large and significant price premium for 

biofortified cassava in Nigeria, but that the nature of the delivery institution had no 

significant effect. Chowdhury et al. (2011) found that providing information on 

nutritional benefits increased the premium consumers were willing to pay for orange 

varieties of sweet potato among consumers in Uganda, but did not have an effect on the 

discount placed on yellow varieties.  

On the other hand, Adams et al. (2016) found that presenting long-term 

nutritional benefits did not make a significant difference in WTP for a maternal LNS-SQ 

in Ghana. This study replicates the structure of the information treatments used by Adams 

et al. (2016) in order to test the hypothesis that providing information on long-term 

benefits positively impacts WTP. Given previous findings, the sign of the information 

coefficient is expected to be positive.  

The prior exposure variable aims to capture whether previous exposure to RUTF 

influences caregivers’ perceptions of LNS-SQ. Formative research undertaken for a 

stunting prevention program in the Ntchisi District of Malawi found that confusion 

existed among caregivers between Chiponde (RUTF) and LNS-SQ, and over whether 

LNS-SQ was a food or a medicine (Kodish et al. 2015). It is uncertain whether prior 
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exposure to RUTF has a positive or negative impact on WTP for LNS-SQ. On the one 

hand, if a child liked the taste of the RUTF or if the caregiver associated health 

improvements to its consumption, they may place a higher value on the LNS-SQ. On the 

other hand, the fact that a child received RUTF from the clinic as a treatment for MAM 

or SAM points to pre-existing barriers to adequate child nutrition that may also impede 

the purchase and consumption of LNS-SQ. The exposure variable is constructed by 

tallying responses to 3 questions, with a score of 0 indicating zero exposure and a score 

of 1 indicating the respondent had heard of Chiponde, their children had received 

Chiponde, and other children they knew had received Chiponde.  

 Ownership of household assets is used as a proxy measure for household 

economic status and is expected to have a positive relationship to WTP. The variable is 

constructed following the method outlined in the World Bank (2003) Quantitative 

Techniques for Health Equity Analysis—Technical Note #4. Responses to a series of 

questions about asset ownership are combined into an index using factor analysis, with 

higher scores indicating higher economic status.  

Food insecurity is assessed using the Household Food Insecurity Access (HFIA) 

Score. Respondents were asked to indicate how often in the previous month nine food 

insecurity conditions were experienced by individuals in the household. The frequencies 

were tallied to assign a score from 0 to 27, with 27 signifying the highest level of food 

insecurity. Higher levels of food insecurity are expected to be negatively associated with 

WTP. 

Diet adequacy is assessed according to the WHO 2010 guidelines for feeding 

practices of children aged 6 to 24 months. The measures used include continued 

breastfeeding, minimum diet diversity, minimum meal frequency and consumption of 

iron-fortified complementary foods. These measures are computed using data from a 24-

hour food recall, in which respondents indicate what foods the infant consumed in the 

previous day and night. More information on these measures is included in the Appendix.  

For continued breastfeeding, the caregiver is asked to indicate whether their 6-24 

month old child was breastfed in the previous 24 hours. For minimum diet diversity, the 

caregiver is asked whether their 6 to 24 month old child consumed foods from within 7 

different food groups:  
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o Grains, roots and tubers 

o Nuts and pulses 

o Vitamin-A rich fruits and vegetables 

o Other fruits and vegetables 

o Milk and milk products 

o Meat and fish 

o Eggs 

Consuming foods from atleast 4 of the 7 foods groups is considered the threshold 

minimum diet diversity. For minimum meal frequency, the caregiver is asked how many 

times their 6 to 24 month old child received solid, semi-solid or soft foods in the previous 

24 hours. For breastfed children, the minimum number of meals is 2 for 6-8 month olds 

and 3 for 9-23 month olds. For non-breastfed children, the minimum number of meals is 

4 for all 6 to 23 month olds. Consumption of iron-rich or iron-fortified foods is also 

included to give an indication of whether the primary caregiver purchases processed 

complementary foods for their infant. 

Of the WTP studies reviewed in chapter 2, only one study included dietary 

diversity as an explanatory variable. Winters and Stevens-Nelson (2008) found dietary 

diversity to be negatively related to acceptance of provitamin A-biofortified maize in 

Mozambique, suggesting that those who are most likely to suffer from vitamin A 

deficiency (ie. with low dietary diversity) were the most likely to accept to trade white 

maize meal for orange maize meal. However, a discount was still required amongst these 

consumers to accept the trade, implying that it was considered an inferior good.  

In the case of the LNS-SQ produced by Valid Nutrition, a negative relationship 

between WTP and diet diversity would imply maximum nutrition benefit. As diet 

diversity tends to be inversely related to income, however, a positive relationship 

between WTP and diet diversity is more probable.   

Consumption of iron-fortified complementary foods suggests awareness of the 

nutritional requirements of infants 6 to 24 months of age, and a willingness to purchase 

packaged complementary food products. A positive relationship between WTP and 

consumption of iron-fortified complementary foods is therefore expected.  
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  In addition to the explanatory variables described above, there are a number of 

other household demographic and mother characteristics that are included in the analysis. 

Mother characteristics include age and education. Previous studies have found mixed 

effects of these variables on WTP for preventative products so the expected signs are 

uncertain. For instance, Adams et al. (2016) find that education is negatively related to 

WTP for an LNS-SQ, while Chowdhury et al. (2011) and Berry et al. (2015) find 

education to be positively associated with WTP for orange-fleshed sweet potato in 

Uganda and water filters in Ghana, respectively.  

Household characteristics include household size and child ratio. The child ratio is 

constructed by dividing the number of children in the household below the age of five by 

the total household size. Previous studies suggest that a higher child ratio is associated 

with lower WTP. For example, Adams et al. (2016) find that mothers in Ghana are 

willing to pay more for an LNS-SQ product if it is their first child, while Hoffman et al. 

(2009) find a negative relationship between WTP and child ratio for insecticide-treated 

bednets in Uganda. A negative relationship is therefore expected between child ratio and 

WTP. Summary statistics for the key variables described above are reported below in 

Table 12.   

The purpose of this chapter was to describe the data used in this study, as well as 

the approach used in the analysis of willingness-to-pay. Data was generated using a 

double-bounded dichotomous choice contingent valuation survey and analyzed using 

maximum likelihood. The following chapter reports on the results of this analysis.  
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Table 12 Summary of Selected Explanatory Variables 

Variable (%) Mean 
Standard 

Deviation  

NEEP status 

0 if Control Group 

1 if Intervention Group 

 

48.61 

51.39 

0.51 0.50 

Info group 

0 if Short Term Info 

1 if Short and Long Term Info 

 

47.62 

52.38 

0.52 0.50 

Exposure  0.41 0.33 

Diet diversity  2.91 1.31 

Breastfed  0.62 0.47 

Iron-fortified products 

0 if None consumed yesterday 

1 if Consumed yesterday 

 

65.28 

34.72 

0.35 0.88 

Mother education  0.21 0.44 

Mother age  29.86 7.37 

Asset Index  0.00 1 

HFSA Score  13.66 7.87 

HHH female 

0 if Household Head Male 

1 if Household Head Female  

 

77.98 

22.02 

0.22 0.41 

Market distance 9.68 9.68 15.99 

Credit 

0 if Had no credit 

1 if Had credit 

 

94.84 

26 

0.05 0.22 

HH size 5.55 5.55 1.90 

Child ratio  1.67 0.96 
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CHAPTER 5: RESULTS 

 

The objectives of this study are to estimate the willingness-to-pay (WTP) of mothers in 

Malawi for a LNS-SQ/RUCF product for young infants, and to explore the factors that 

influence their valuation of the product. To achieve the objectives, two specific research 

questions were posed: first, how much of the cost of RUCF are consumers willing to pay 

and, in particular, are they willing to pay the breakeven cost of 90 MWK? Second, what 

are the factors that influence consumers’ willingness to pay for RUCF?  

This chapter presents the results of the analysis undertaken, looking at each of the 

research questions in turn. Section 5.1 presents a summary of bid responses, while section 

5.2 reports estimates of mean WTP and predicted individual WTP for the RUCF. Section 

5.3 presents the marginal effects of household, child and mother characteristics on both 

the WTP and the probability of purchasing the RUCF. The associations between 

information and nutrition training through an integrated agriculture and nutrition 

treatment and WTP are also examined.  

 

5.1 Summary of Responses 

A total of 504 out of 1,118 households from within the NEEP-IE Malawi study 

completed the WTP module. Of those 504, 419 households have complete responses. 

Table 13 below shows the breakdown of the initial and follow-up bids, while Table 14 

shows the categories of responses: Yes-Yes, Yes-No, No-Yes and No-No.  

 
Table 13: Breakdown of bid levels 

 Bid 1 Bid 2 

Bid Amount Number % Number % 

50 - - 41 8.1 

70 178 35.3 51 10.1 

90 156 30.0 190 37.8 

110 170 33.7 105 20.8 

130 - - 117 23.2 
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Table 14: Breakdown of response categories 

Response Category Number % 

Yes-Yes 267 53.0 

Yes-No 92 18.3 

No-Yes 31 6.2 

No-No 114 22.6 

 

As Table 13 shows, although initial bid levels were distributed fairly evenly 

between the three option, less respondents were presented with a starting bid of 90 MWK 

than with a starting bid of 70 MWK or 110 MWK. Slightly greater than half of the 

respondents indicated they were willing to purchase the RUCF at both the initial bid price 

and with a price increase of 20 MWK, placing them within the Yes-Yes category of 

responses. Approximately one-fifth of respondents rejected both prices presented to them, 

placing them within the No-No category.  

 

Table 15: Frequency of WTP Responses by Initial Bid Level 

 Starting Bid (MWK) 

 70 90 110 Total 

N of obs 178 156 170 504 

Bid 1: Yes 137 105 117 359 

Bid 2: Yes 94 81 92 267 

Bid 2: No 43 24 25 92 

Bid 1: No 41 51 53 145 

Bid 2: Yes 13 7 11 31 

Bid 2: No 28 44 42 114 

  

Table 15 shows the breakdown of responses by the frequency of Yes and No 

responses according to the initial bid price. It is expected for the frequency of Yes 

responses to decline and No responses to increase as the bid price increases. The pattern 

of No responses reflects this expectation, and tends to increase as price increases. The 

Yes responses that are observed, on the other hand, do not conform to the expected 
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pattern. The Yes responses decline between an initial bid price of 70 and 90, as expected, 

but then increase between 90 and 110. This may be explained by the fact that there were 

fewer respondents presented with a starting bid of 90 than of either 70 or 110. The 

proportion of Yes responses amongst individuals presented with a starting bid of 90 

MWK is 67.3%, as compared to 77% for respondents with a starting bid of 70 and 68.8% 

for respondents with a starting bid of 110. Although the proportion of Yes responses is 

still higher at the initial bid of 110 than of 90, the difference is negligible when viewed in 

this way.  

It is also of interest to know the proportion of individuals that would purchase the 

RUCF at various prices, based on their responses to the DB-DC questions. This 

information is useful for understanding the potential effects of an increase or decrease in 

the price of RUCF from 90 MWK, and is shown in Table 16. Sixty-five percent of the 

respondents indicated that they would purchase the RUCF at a price of 90 MWK, which 

is Valid Nutrition’s projected break-even price, or above.  

 

Table 16: Cumulative proportion of ‘Yes’ responses at different price levels 

Bid Level Number Percentage 

130 92 18.1 

110 198 39.1 

90 329 65.0 

70 379 74.9 

50 392 77.5 

 

As Table 16 shows, responses follow the expected pattern: the proportion of individuals 

willing to purchase the RUCF decreases as price increases This trend is more clearly 

apparent in Figure 9, which plots the proportion of respondents that indicated they would 

purchase the RUCF at different bid levels.  
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Figure 9: Proportion of respondents willing to pay for RUCF at different bid levels 

 

 

 

5.2 Estimation of Mean Willingness-to-Pay for RUCF 

To determine whether consumers would be willing to pay the breakeven cost of 90 MWK 

or above for RUCF, mean WTP was estimated1. Two models were used to estimate mean 

willingness-to-pay for RUCF: a restricted model with the bid only and an unrestricted 

model featuring the inclusion of explanatory variables to account for consumer 

heterogeneity. The restricted model was additionally estimated with observations from 

two samples of respondents: first, with all respondents who completed the dichotomous 

choice questions, and second, including only those respondents for whom there were 

complete data for each explanatory variable2.  

The estimates of mean WTP for a single 20 grams sachet of RUCF are reported in 

Table 17. Mean WTP with and without heterogeneity are both approximately 112 MWK 

for the subset of the sample for which there is complete survey data (n=419), with a 

                                                        
1 Mean WTP was estimated using the STATA doubleb command for double-bounded 

contingent valuation. For more information, see Lopez-Feldman (2012). 
2 Note that a description of adjustments made to the raw data, as well as the effect of 

these adjustments on mean WTP, are included in the Appendix. 
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lower bound of 105 and an upper bound of 119. However, the mean WTP estimates are 

higher for households with missing data on explanatory variables. Note that the WTP 

estimates of the lower and upper bounds are based on 95% confidence intervals.  

 

Table 17: Estimates of Mean WTP for a 20g sachet of Ready-to-Use Complementary Food 

   95% Confidence Bounds 

 Sample Size Mean WTP Lower Bound Upper Bound 

Restricted 504 117.7 110.3 125.1 

419 111.9 104.6 119.2 

Unrestricted 419 112.4 105.2 119.6 

 

Mean WTP was also estimated separately for the four different treatment groups: 

(1) no intervention and long-term information, (2) no intervention and short-term 

information, (3) intervention with and long-term information, and (4) intervention and 

long-term information. These results are reported for the full sample (n=504) in Table 18. 

While there does not appear to be an appreciable difference in the mean WTP estimates 

between those who received the long-term information treatment and those who did not, 

the WTP of households who participated in the NEEP-IE integrated agriculture and 

nutrition intervention are estimated to be between 7 and 10 MWK higher than those who 

did not.  

The Kruskwal-Wallis equality-of-populations rank test was used to determine 

whether the treatment groups differed significantly from each other in terms of the 

distribution of the respondents’ WTP. When comparing the control group with and 

without information, the calculated chi-squared value is 0.37 with a probability value of 

0.55, for one degree of freedom. Therefore the null hypothesis that the groups are the 

same cannot be rejected at the 0.05 significance level. Similarly, comparing the 

intervention group with and without information results in a chi-squared value of 3.42 

with one degree of freedom and an associated probability value of 0.06. Therefore, the 

null hypothesis that the WTP distributions of the two intervention groups are the same 

cannot be rejected at the 0.05 significance level.  
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Table 18: Estimates of Mean WTP by Treatment Group 

Treatment Group N Mean WTP (MWK) 

Control group with info 126 110.7 

Control group without info 119 113.7 

Intervention group with info 138 122.0 

Intervention group without info 121 122.4 

Total 504 117.7 

 

 The mean WTP of the control group with and without information is 112.23 

MWK, while the mean WTP of the intervention group is 122.19 MWK. Comparing the 

control group with the intervention group yields a chi-squared value of 27.47 with one 

degree of freedom and a probability value of 0.00, meaning that the null hypothesis that 

the WTP distributions of the control group and the intervention group are the same is 

rejected at the 0.05 significance level.  

Finally, WTP at the individual level was calculated using the formula 𝑊𝑇𝑃 =

 𝛽′𝑥 + 휀, where β is a vector of estimated parameters, x is a vector of explanatory 

variables and ε is a random error term. The distribution of individual WTP is presented in 

Figure 10. Individual WTP appears to roughly follow a normal distribution, but is 

somewhat right skewed. Testing for skewness and kurtosis results in an adjusted chi-

square value of 7.64 and a probability value of 0.02, meaning the null hypothesis that 

WTP follows a normal distribution is rejected at the 0.05 significance level.  

In addition to generating insight into the distribution of WTP amongst 

households, the calculated individual WTP values also enable the exploration of different 

consumer segments. For this study, particular interest lies in understanding the profile of 

households with a calculated WTP that lies above Valid Nutrition’s breakeven price of 90 

MWK.  
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Figure 10: The distribution of individual willingness-to-pay for RUCF (n=419) 

  

 

Table 19 presents summary statistics for three different groups of respondents: 

those who are not willing to purchase the RUCF (ie. WTP=0), those with a WTP greater 

than 90, and those with a willingness to pay greater than 100. T-tests were used to 

compare the difference in the mean values of the various explanatory variables between 

the groups below and above each threshold level (ie. those with WTP equal to and above 

zero, those with WTP below and above 90, and those with WTP below and above 100). 

The value in the t-test column presents the difference in the mean values, while the 

number in brackets reports the corresponding t-statistic.  

Twenty-seven out of 504, or 5.4%, of the respondents reported zero WTP for the 

RUCF. Respondents in this group tended to be older, have less prior exposure to 

Chiponde, and score higher on the asset index, on average, than respondents who 

indicated a positive WTP. These differences are significant at the 0.05 level. 

 

 



 100 

Table 19: Comparison of WTP Profiles by Household, Mother and Child Characteristics 

Group (1) WTP=0  

(vs. WTP>0) 
(2) WTP>=90 

(vs. 0<WTP<90) 
(3) WTP>=100 

(vs. 0<WTP<100) 

N 27 359 286 

Mean WTP 0 116.07 121.23 

Variable Mean S.D. T-test Mean S.D. T-test Mean S.D. T-test 

NEEP status 0.4 0.5 -0.12 

(-1.14) 

0.5 0.5 -0.34*** 

(-3.96) 

0.6 0.5 -0.32*** 

(-5.83) 

Info group 0.5 0.5 -0.05 

(-0.45) 

0.5 0.5 0.17 

(1.96) 

0.5 0.5 0.05 

(0.96) 

Mother education 0.1 0.2 -0.15 

(-1.70) 

0.2 0.4 -0.10 

(-1.32) 

0.3 0.5 -0.12* 

(-2.38) 

Mother age 33.8 8.1 4.18** 

(2.88) 

29.0 6.8 8.44*** 

(7.36) 

28.5 6.4 4.31*** 

(5.70) 

Breastfed 0.5 0.5 -0.08 

(-0.80) 

0.6 0.5 -0.12 

(-1.41) 

0.6 0.5 -0.10 

(-1.81) 

Iron-fortified cereal 0.3 0.4 -0.09 

(-0.99) 

0.4 0.5 -0.38*** 

(-4.67) 

0.5 0.5 -0.48*** 

(-9.92) 

Exposure 0.2 0.3 -0.23*** 

(-3.46) 

0.4 0.3 -0.11 

(-1.89) 

0.5 0.3 -0.10** 

(-2.78) 

HFSA Score 12.6 7.6 -1.17 

(-0.75) 

13.3 7.8 6.33*** 

(4.75) 

12.1 7.8 5.49*** 

(6.57) 

Asset Index 0.4 1.5 0.42* 

(2.14) 

0.0 1.0 -0.28 

(-1.71) 

0.1 1.0 -0.25* 

(-2.34) 

Credit 0.1 0.3 0.02 

(0.54) 

0.1 0.2 -0.06 

(-1.57) 

0.1 0.3 -0.08** 

(-3.08) 

HHH female 0.2 0.4 0.00 

(0.03) 

0.2 0.4 0.07 

(1.04) 

0.2 0.4 -0.01 

(-0.25) 

HH size 5.7 1.9 0.13 

(0.33) 

5.5 1.9 0.56 

(1.65) 

5.5 2.0 0.50* 

(2.29) 

Child ratio 1.5 0.7 -0.14 

(-0.75) 

1.6 0.9 0.50** 

(3.29) 

1.6 0.8 0.19 

(1.89) 
t statistics in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001 

 

Using the calculated individual WTP values, the proportion of respondents 

willing to pay a price of 90 MWK or greater for the RUCF is 359 out of 504, or 71.2%. 

The group willing to pay 90 MWK or greater had more respondents who had participated 

in the NEEP nutrition program, younger mothers, fed iron-fortified cereals to their infants 

more, experienced lower levels of food insecurity, and had a lower child to adult ratio, on 

average, than individuals willing to pay less than 90 MWK. These differences were 

significant at the 0.05 significance level.  

Seventy-three respondents had a calculated WTP of between 90 and 100 MWK. 

As it is unknown how sensitive these respondents may be to changes in price, as well as 

to allow for a margin of error in the WTP values, a profile of respondents willing to pay 
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100 MWK and above is also included. At a price of 100 MWK, 56.7% of the respondents 

would be willing to purchase the RUCF. Similarly to those in the second group, 

respondents in the third group were more likely to have participated in the NEEP 

intervention, have younger mothers, feed iron-fortified cereals to their infants, and have 

lower HFSA scores. Unlike the second group, there is no significant difference in the 

child ratio between those willing to pay greater than 100 MWK and those who are not. In 

addition, households willing to pay 100 MWK or greater tend to have more educated 

mothers, higher prior exposure to Chiponde, hold more assets, have access to credit, and 

have a smaller household size.  

  

5.3 Marginal Effects   

To address the second research question, marginal effects were estimated to identify the 

factors that influence consumers’ willingness to pay for RUCF. Table 19 reports the 

marginal effects of treatment group, as well as child, mother and household 

characteristics on the change in mean WTP with respect to changes in explanatory 

variables. The marginal effects on WTP are given by the estimated coefficients of the 

various explanatory variables, and represent the effect of a per unit change in each 

respective variable on the mean WTP (Hailu et al. 2016).  

 Marginal effects were explored using three different model specifications, shown 

in Panel 1, Panel 2 and Panel 3 of Table 20. The first model contains only variables 

related to the intervention group and information treatment. The second model includes 

the addition of child and mother characteristics, and the third model further includes 

household characteristics. Likelihood ratio (LR) tests were conducted in order to 

determine whether these models were significantly different from each other. The LR 

statistic for the second model was 22.93, as compared to the 5% significance level critical 

value of the mixed chi-square distribution of 11.07 with 5 degrees of freedom. Therefore, 

the null hypothesis that the first model (i.e. Panel 1) represents the data is rejected, and 

the alternative hypothesis that the second model (i.e. Panel 2) containing child and 

mother characteristics better represents the data is accepted.  

 In comparing the second (i.e. Panel 2) and third (i.e. Panel 3) models, the LR 

statistic for the third model is 5.59, as compared to the 5% significance level critical 
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value of the mixed chi-square distribution of 12.59 with 6 degrees of freedom. Therefore, 

the null hypothesis that the third model, which includes household characteristics, better 

fits the data than the second model is rejected. This is consistent with the fact that none of 

the coefficients for the six additional variables is statistically significant. However, 

because interest lies in understanding whether or not the various treatment and household 

characteristics affect WTP, the results of both the first and third models are also reported.  

 Looking at Panel 2 of Table 20, a statistically significant relationship was found 

between WTP and NEEP status, mother’s age and whether infants were fed iron-fortified 

cereal products. Participation in the NEEP intervention has a significant positive effect on 

WTP for RUCF at the 0.05 significance level. Participation in the intervention is 

associated with a 13.70% increase in the amount respondents were willing to pay for 

RUCF.  

 The variable representing whether infants were fed iron-fortified cereal products 

in the previous day also had a significantly positive relationship with WTP at the 5% 

significance level. Consumption of iron-fortified baby cereals is associated with a 

30.41% increase in the amount respondents are willing to pay for RUCF.  

 Finally, mother’s age has a significant negative effect on WTP for RUCF, at the 

10% significance level. A year increase in a mother’s age is associated with a 0.87% 

decrease in the amount they are willing to pay for RUCF. In other words, holding all else 

constant, a thirty-year old mother would be willing to pay 8.7% less for RUCF than a 

twenty-year old mother, for example.  

The provision of information on the long-term benefits of proper infant feeding 

during the first two years of life was found to have no significant relationship with WTP 

for the RUCF. The lack of relationship between the provision of long-term information 

and WTP is consistent with the results of Adams et al. (2016)’s study on the WTP for a 

LNS-SQ amongst mothers in Ghana.  

 

 

 

 



 103 

Table 20: Marginal Effects – Change in mean WTP for RUCF 

 Change in WTP 

Explanatory 

Variable 
Panel (1) Panel (2) Panel (3) 

NEEP status 10.36 13.70** 11.53* 

 (1.50) (1.98) (1.65) 

Info group -3.920 -4.196 -3.004 

 (-0.57) (-0.62) (-0.44) 

Mother education  5.572 2.620 

  (0.72) (0.33) 

Mother age  -0.874* -1.333** 

  (-1.81) (-2.05) 

Breastfed  -0.0300 1.018 

  (-0.00) (0.14) 

Iron-fortified Cereal  30.41*** 29.99*** 

  (3.96) (3.88) 

Exposure  7.148 8.487 

  (0.70) (0.83) 

HFSA Score   -0.753 

   (-1.50) 

Asset Index   0.369 

   (0.09) 

Credit   16.96 

   (1.13) 

HHH female   6.327 

   (0.68) 

HH size   3.072 

   (1.18) 

Child ratio   -2.902 

   (-0.65) 

Constant 108.7*** 119.3*** 128.6*** 

 (17.95) (6.95) (7.01) 

Sigma    

 (12.54) (12.58) (12.57) 

N 419 419 419 
t statistics in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01 

 

In addition to the marginal effects of various characteristics on mean WTP, the 

marginal effects on the probability of purchasing the RUCF were also explored, as 

reported in Table 21. The marginal probability of a yes response was computed using the 

formula: 

 𝑀𝐸𝑃(𝑌𝑒𝑠) = 𝜑( �̅�𝑖 ,
𝛿

�̂�
−

�̅�

�̂�
) ∙

𝛿

�̂�
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where 𝜑 is the standard normal density function, �̅�𝑖 is a vector of the mean values of the 

explanatory variables, 𝛿 and �̂� are parameter estimates and �̅� is the average of the first 

and second bids.  

As Table 21 shows, bid price, NEEP status, mother’s age and whether infants 

were fed iron-fortified cereals are the variables that have a statistically significant 

relationship with the probability of purchasing RUCF. An increase in the price by 10 

MWK results in a 6% decrease in the probability of purchasing RUCF and is statistically 

significant at the 1% significance level. An increase in the mother’s age by ten years 

decreases the probability of purchasing RUCF by between approximately 5.6%, 

significant at the 10% significance level. On the other hand, if a household purchases 

iron-fortified cereals for their infants, the probability of purchasing RUCF increases by 

19.4%, significant at the 1% significance level.  

There are a number of possible explanations for this finding. In total, 34.7% of the 

mothers within the sample reported purchasing iron-fortified infant cereals. Purchasing 

baby cereals indicates that these mothers had prior knowledge of the nutritional needs of 

infants within the first 1000-day age group and openness to the purchase of packaged 

food products. On the other hand, prior exposure to Chiponde did not have a significant 

relationship with WTP and the probability of purchasing RUCF. These two findings may 

suggest that this subsample of mothers view baby cereals and RUCF as substitute 

products, rather than Chiponde and RUCF as was expected. If this were the case, it would 

be interesting to know why mothers purchased baby cereals and whether they had seen 

improvements in their infant’s health that they associated with consumption of the 

cereals.  

The strong relationship between prior purchase of infant cereals and WTP and the 

probability of purchasing RUCF also highlights the important role of education in the 

adoption of adequate complementary feeding practices. In particular, it points to the 

importance of aligning product-specific messaging with general nutritional messaging. 

This is consistent with the learning from the GAIN IYCF program, which found that 

coordination and alignment of nutritional messages is necessary to achieve optimal 

behavioural change (van Liere and Poonawala 2015). Education on complementary 

feeding practices is outside what a company like Valid Nutrition Malawi can provide, and 
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is one sphere where a partnership between the private sector and the government of 

Malawi is likely necessary.   

 
Table 21: Marginal Effects – Probability of Purchasing RUCF 

 Change in Probability 

Explanatory 

Variable 
Panel (1) Panel (2) Panel (3) 

    

Bid -0.00624*** -0.00639*** -0.00640*** 

 (-12.35) (-12.37) (-12.35) 

NEEP status 0.0646 0.0876** 0.0738* 

 (1.51) (1.99) (1.65) 

Info group -0.0244 -0.0268 -0.0192 

 (-0.57) (-0.62) (-0.44) 

Mother education  0.0356 0.0168 

  (0.72) (0.33) 

Mother age  -0.00559* -0.00854** 

  (-1.82) (-2.06) 

Breastfed  -0.000192 0.00652 

  (-0.00) (0.14) 

Iron-fortified Cereal  0.194*** 0.192*** 

  (4.12) (4.02) 

Exposure  0.0457 0.0543 

  (0.70) (0.83) 

HFSA Score   0.00236 

   (0.09) 

Asset Index   -0.00482 

   (-1.51) 

Credit   0.0405 

   (0.68) 

HHH female   0.109 

   (1.13) 

HH size   0.0197 

   (1.18) 

Child ratio   -0.0186 

   (-0.65) 

N 419 419 419 
t statistics in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01 

 
 

To summarize, the analysis of the marginal effects reveals that WTP and the 

probability of purchasing RUCF had a statistically significant relationship with mother’s 

age, nutrition education and prior experience with fortified products. In particular, 
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younger mothers, recipients of nutrition education at the CBCC through the NEEP 

intervention, and prior purchase of other fortified infant cereals were the most significant 

predictors of WTP and the probability of purchasing RUCF. Other household and 

demographic characteristics, on the other hand, appear to have a negligible relationship 

with the decision to purchase RUCF amongst the sample mothers.  
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CHAPTER 6: IMPLICATIONS AND CONCLUSIONS 

 

Undernutrition is a widespread and persistent challenge in Malawi, resulting in nearly 

half of all children below the age of five being stunted. Small-quantity lipid-based 

nutrient supplements (LNS-SQs) are designed to prevent undernutrition amongst 

vulnerable populations including pregnant and lactating women and infants 6 to 24 

months of age. Ensuring these populations have access to a constant supply of the LNS-

SQ is a significant challenge, however, that conceivably will involve distribution through 

both public and private market channels. Valid Nutrition Malawi is a social enterprise 

involved in the local production of Ready-to-Use Complementary Food (RUCF), a LNS-

SQ product for infants. By producing RUCF, Valid Nutrition Malawi aims to affect an 

improvement in the nutrition of infants in Malawi in a way that is both sustainable and 

profitable. To accomplish this, the company envisions selling RUCF through two 

channels: institutional buyers and retail markets. However, Valid Nutrition Malawi’s 

choice of delivery platform and specific distribution and marketing strategy ultimately 

hinges on household-level demand for the product. In particular, the success and 

sustainability of selling through retail channels is contingent upon consumers being 

willing to pay a price equal or greater to the company’s breakeven cost of 90 MWK on a 

sustained basis. As RUCF is a novel product that is not yet sold directly to consumers in 

markets, household WTP for the product is not yet known.   

The objective of this study was to address this knowledge gap by answering the 

following two research questions: First, what are mothers in Malawi willing to pay for a 

LNS-SQ product for young infants, and how does WTP compare to the costs of 

production? Second, what are the factors influencing mothers’ valuations of the product?  

To answer these questions, a double-bounded contingent valuation survey was 

conducted in November and December 2016 with 504 mothers of infants aged 6 to 36 

months old in the Zomba region of Malawi. Maximum likelihood estimation was used to 

estimate mean WTP, with and without accounting for consumer heterogeneity. Amongst 

the mothers surveyed, 77% indicated a positive WTP for the product, and mean WTP 

when accounting for heterogeneity was 112 MWK, equivalent to approximately USD 

0.15 or CAD 0.21, for a 20 grams sachet. By calculating the WTP for RUCF of 
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individual households, it was estimated that 71% of respondents would be willing to pay 

the breakeven price of 90 MWK.  

Marginal effects of household, child and mother characteristics on WTP and the 

probability of purchasing RUCF were estimated to identify the factors influencing 

respondents’ valuations of the product. Analysis of the marginal effects revealed that 

WTP and the probability of purchasing RUCF were negatively related to mother’s age, 

and positively related to both nutrition education through the NEEP intervention and 

prior experience with fortified infant cereals. In addition, the probability of purchasing 

RUCF was negatively influenced by price. In other words, households with younger 

mothers, who had participated in the NEEP nutrition intervention, and who already 

purchased iron-fortified infant cereals valuated the RUCF more highly and were more 

likely to purchase the product for their babies.  

These findings have implications for the pricing and distribution of Valid 

Nutrition Malawi’s RUCF through retail channels, and more generally for policy towards 

addressing micronutrient malnutrition in Malawi. The estimated mean WTP of 112 

MWK lies above the breakeven cost of 90 MWK, and approximately 70% of the 

respondents surveyed would be willing to purchase the RUCF at that price. This suggests 

that a price of 90 MWK is affordable to the majority of target consumers within the 

survey population. These results hold promise for the viability of Valid Nutrition’s 

planned commercial model for the sale and distribution of RUCF. Further research is 

needed, however, to understand how initial WTP for RUCF translates into sustained 

demand, and to determine how sensitive consumer demand for the product is to changes 

in price (ie. price elasticity of demand). 

In addition to being produced through a sustainable business model, the RUCF 

must also be nutrient-rich and reach key populations if is to achieve sustained nutritional 

outcomes. With respect to the first condition, RUCF is rich in protein, fats and 

micronutrients, and various studies have been conducted to evaluate the product’s 

efficacy at improving birth and infant development outcomes (see Table 5 on page 24).  

 With respect to the second requirement, to reach target populations, RUCF must 

be available in regions where nutritionally deficient infants are located, and sold in 

accessible locations at prices that the households of these infants can afford. In addition, 
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households must comply with the proper use of the product, including feeding it to their 

infants on a regular and sustained basis. While the results of this study are encouraging 

with respect to the affordability of the product, significant challenges remain to be 

addressed in ensuring the availability, accessibility and compliant use of the product. 

Many nutritionally deficient infants in Malawi, such as those from within the survey 

sample, are geographically dispersed between remote rural villages. Basic infrastructure 

such as roads and electricity are often limited in these regions, and retail outlets may be 

limited to small kiosks or roadside stalls. Overcoming these challenges may entail 

significant costs. The effectiveness of the RUCF at preventing micronutrient malnutrition 

among nutritionally vulnerable infants in Malawi will, therefore, largely depend on 

whether these challenges can be overcome at a low enough cost to ensure that the 

affordability of the product is maintained.  

The results of this study also have important implications at the level of policy for 

addressing micronutrient malnutrition in Malawi. The government of Malawi is highly 

committed to improving nutrition and are seeking evidence-based models to inform their 

programs and strategies (Gelli, Aberman et al. 2015). The results of this study indicate 

that business-led nutrition solutions, such as the RUCF produced by Valid Nutrition 

Malawi, can contribute to solving the problem of micronutrient malnutrition amongst 

low-income populations. However, even at affordable prices, there are segments of the 

population that are outside the reach of such market-based approaches. The public sector 

plays a critical role in reaching households within these segments. To identify consumer 

segments and to delineate the respective roles of private and public sector actors in such a 

way that achieves maximal nutritional impact, an understanding of WTP is critical.  

In this case, the estimates of WTP for RUCF reveal that 29% of the survey 

population are likely outside the reach of retail market channels and alternate strategies 

may be required to deliver RUCF to them. While there could be potential for VNM to 

cross-subsidize lower-income rural consumers, for example, these populations may be 

more appropriately targeted by public sector nutrition initiatives. As a positive 

relationship exists between purchase of RUCF and other iron-fortified cereals, it is 

unlikely that these households are purchasing sufficient quantities of complementary 

foods for their children. This may be because of a number of factors, including supply-
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side barriers to ensuring adequate availability and accessibility, as well as demand-side 

barriers including lack of income and lack of nutrition awareness. Addressing these 

barriers lies outside the ability of an individual business like Valid Nutrition Malawi and 

scope exists for the Government of Malawi to facilitate the improvement of these 

conditions, thereby improving the operating environment for market-based solutions. The 

Early Childhood Development program led by the Ministry of Gender, Children and 

Social Welfare through community-based childcare centres provides one platform for 

implementing nutrition education initiatives such as the Nutrition Embedding Evaluation 

Program (NEEP) integrated agriculture and nutrition intervention.  

  The findings reported in this study are, for the most part, in line with the 

conclusions of other studies evaluating the effectiveness of market-based approaches to 

increasing consumption of nutrient-dense foods amongst nutritionally deficient 

populations in developing countries. Similarly to Lisabi Mills in Nigeria and Power 

Foods in Tanzania, for example, the case of Valid Nutrition Malawi highlights the 

potential trade-off businesses face between maintaining profitability and their ability to 

deliver nutritious products to the lowest-income consumers.  

 Likewise, the results of this study are comparable to other studies specifically 

assessing the WTP for LNS-SQ products in Burkina Faso, Ghana, Malawi and Ethiopia. 

These studies have generally reported positive WTP for LNS-SQ products among the 

majority of respondents, with mean WTP estimates ranging from USD 0.11 to USD 0.57 

per 20g sachet. Adams et al. (2016), for example, estimated WTP for one sachet to be 

approximately USD 0.25 per sachet in Ghana, while Segre et al. (2015) reported mean 

WTP of 0.11 per sachet amongst consumers in urban Ethiopia.  

 This study adds to the body of empirical evidence on WTP for LNS-SQ products, 

and demand for nutrient-dense food by poor consumers more broadly, in three key ways. 

First and foremost, it highlights the absolute necessity of conducting studies evaluating 

the WTP of low-income consumers for nutrient-dense foods. Understanding WTP is 

essential to ensuring the complementarity and effectiveness of private and public sector-

led initiatives to improve nutrition. Second, the majority of other studies assessing WTP 

for LNS-SQ did not have an estimate of cost of production to compare WTP to, or the 

authors used ballpark values they had estimated themselves. In this study, on the other 
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hand, the breakeven price was provided by Valid Nutrition Malawi, enabling a more 

accurate picture of the viability of VNM’s commercial business model to be formed.  

 Lastly, the randomized structure of the NEEP-IE study, from which the survey 

population was drawn, enabled a unique comparison of the effect of nutrition education 

provided through different mediums and over different time frames. Similarly to the 

study by Adams et al. (2016), this study found that providing one-off information on the 

long-term benefits of proper child nutrition had no effect on mother’s valuations of LNS-

SQ. However, nutrition education provided through community-based childcare centres 

as part of the NEEP integrated agriculture and nutrition intervention was found to 

significantly increase mother’s WTP and probability of purchasing RUCF for their 

infants.  
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APPENDIX  

Table 22: Overview of IYCF initiatives 

Product Company Where What Distribution Promotion  Production Scale Sustainability Sources 

Gold's Custard Lisabi Mills Nigeria 
fortified 

custard  

Distributors, 

supermarkets, direct 

sales. Expanding to 

non-profit channels to 

reach the poor with 

small packages  

 
Mid-sized Unknown 

Sold 

commercially 

to all age 

groups 

Nwuneli 

et al. 

(2014) 

Favina Nutridev Vietnam  Infant flour 
door to door by 

community volunteers 

part of 

educational 

program of 

visits with 

mothers 

M&S-sized, 

decentralized, 

mix of public, 

private and 

semi-private 

80% mothers in 

intervention area 

ever gave to 

their child, 

average 3 

servings/week to 

their child; 

monthly 

penetration rate 

of 13% in 2006 

Selling 

through food 

distribution 

network 

unsuccessful, 

dependent on 

external and 

limited 

resources 

Bruyeron 

et al. 

(2010) 

Favilase Nutridev Vietnam 
Comp. food 

supplement 

door to door by 

community volunteers 

part of 

educational 

program of 

visits with 

mothers 

N/A Discontinued Discontinued  

Bruyeron 

et al. 

(2010) 

Koba Aina 

Nutridev 

(Nutri'Zaza) 

Madagascar 

Ready to 

cook infant 

flour 

Hotelin, grocery stores 

+ social institutions 
  

big private 

company; 

industrialized 

and centralized 

Unkown 

Social 

business 

(urban) 

Bruyeron 

et al. 

(2010), 

Kayser et 

al. (2014) 

Nutridev 

(Nutri'Zaza) 

Ready to eat 

porridge 

39 baby restaurants 

called Hotelin-

jazakely and door-to-

door  

by saleswomen 

at Hotelin-

jazakely and 

during door to 

door sales; no 

nutrition 

education 

Industrial level, 

Hotelin-jazakel 

high levels of 

consumption, 

Sept13 1.4M 

meals to 34,000 

consumers and 

800,000 to 

social 

institutions 

Social 

business 

(urban) 

Bruyeron 

et al. 

(2010), 

Kayser et 

al. (2014) 
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Koba Mazika 
Nutridev 

(Nutrimad) 
Madagascar Infant flour 

Sales by community 

volunteers on door-to-

door visits and at 

marketplaces  

point of sale, 

community 

volunteers and 

mothers, local 

broadcasting, 

nutrition 

education 

centralized, 

small 

enterprise  

Area 1: 69% 

monthly 

penetration rate, 

30% 6-24 month 

olds consuming 

12 servings 

/month, 12% 

22/month; Area 

2: 55% monthly 

penetration, 

15% > 12/month 

and 5% > 

25/month 

distribution 

network 

expensive and 

difficult to 

manage, cost 

of promotion 

too large to be 

added to 

consumer 

price 

Bruyeron 

et al. 

(2010) 

Bo Salama 
Nutridev 

(Nutrimad) 
Madagascar 

Comp. food 

supplement 

for home 

fortification 

Sales by community 

volunteers on door to 

door visits 

point of sale, 

community 

volunteers and 

mothers, local 

broadcasting, 

nutrition 

education 

small private 

enterprise 

sales not 

significant 
  

Bruyeron 

et al. 

(2010) 

Various  
Nutridev 

(Nutrifaso) 

Burkina 

Faso 

flour mixes, 

ready to eat 

meals 

1/2 sold via 

commercial: retail, 

new distribution 

channel in 

development: kiosks 

and mobile 

saleswomen with 

carts, 1/2 sold via 

institutional channels  

    

support to > 20 

producers that 

produce approx 

15 MT 

flour/month = 

500,000 meals 

per month, 

16,000 meals 

per day  

  
Kayser et 

al. (2014) 

Ben-Songo  
Nutridev 

(Nutrifaso) 

Burkina 

Faso 

Fermented 

ready to eat 

porridge 

door to door  

marketplace 

and health 

centres + door 

to door, no 

nutrition 

education  

very small 

scale, 

individual 

producers at 

their home 

    

Bruyeron 

et al. 

(2010) 
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Various (Natavie, 

Nutrilac, Misola, 

Cerealor, 

VitaSojaMais, 

Fanutri) 

Nutridev 

(Nutrifaso) 

Burkina 

Faso 

ready to 

cook flour 

grocery shops, 

supermarkets, 

pharmacies 

No nutrition 

education, point 

of sale 

promotion and 

local 

broadcasting 

small and 

medium scale 
    

Bruyeron 

et al. 

(2010) 

Yonhamma 
Nutridev 

(Nutrifaso) 

Burkina 

Faso 

ready to 

cook infant 

flour 

grocery shops and 

network of cummunity 

health workers 

marketplace 

and health 

centres, health 

community 

workers and 

grocery shops, 

broadcast 

messages, 

coupled with 

nutrition 

education at 

point of sale 

6 small scale 

production 

units, women's 

associations 

Known by 80% 

mothers, 44% 

mothers with 6-

24 months old 

said used in last 

month 

(overestimate), 

30% monthly 

penetration 

long term 

public grant or 

price increase 

required 

Bruyeron 

et al. 

(2010) 

Dayeri n Yonma 
Nutridev 

(Nutrifaso) 

Burkina 

Faso 

Comp, food 

supplement 

grocery shops and 

network of community 

health workers 

marketplace 

and health 

centres, health 

community 

workers and 

grocery shops, 

broadcast 

messages, 

coupled with 

nutrition 

education at 

point of sale 

6 small scale 

production 

units managed 

by women's 

associations 

32% mothers 

with 6-24 

months old said 

used in last 

month 

(overestimate), 

18% monthly 

penetration 

long term 

public grant or 

price increase 

required 

Bruyeron 

et al. 

(2010) 
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Pushtikona BRAC - Renata Bangladesh 

multi-

nutrient 

powder 

(MNP) 

existing BRAC 

Shashtya Shebikas 

network +  Renata 

network of doctors + 

to UNICEF and 

BRAC for free 

distribution to ultra 

poor 

coupled with 

nutrition 

education, mass 

media 

promoting 

breastfeeding 

and home 

fortification, 

flyers, Shashtya 

Shebikas 

Produced by 

Renata  

14.5m sachets 

sold in 2012 = 

140,000 every 

2-3 days 

(recommended 

dose) 

~420K 

revenues/year, 

financed via 

on-going 

support (inc. 

$200K over 3 

years) and 

willingness of 

Renata to 

accept lower 

margins 

Kayser et 

al. (2014) 

e-Pap Econocom Foods 
15 African 

countries 

ready to eat 

fortified 

porridge 

mainly sold to public 

institutions and 

NGOs, private 

distributors beginning 

to emerge 

    

>30,000 meals 

consumed each 

day 

  
Kayser et 

al. (2014) 

Farinor Nutribon 
Protein Kissee-La 

[PKL] 

Cote 

d'Ivoire 

fortified 

porridge 

flour mix 

retail: mom and pop 

shops, supermarkets 

and pharmacies in 

Abidjan 

    

As of 2013: 

150-200 MT 

sold per year 

(11k individual 

portions/day) 

  
Kayser et 

al. (2014) 

 

 



Table 23: Summary of studies estimating WTP for nutrient-dense foods among poor 

consumers in low-income countries 

Author  Country Product Method 
Sample 

Size 
Results  

Adams et al. 

(2016) 
Ghana 

LNS-SQ 

(maternal) 

Becker-

DeGroot-

Marshak 

mechanism 

experimental 

auction 

213 

average bid on 7 

sachets = 1.74 USD 

(2011), approx 0.25 per 

sachet. With only 

short-term info: 1.75, 

short and long-term 

info: 1.73 

Alphonce and 

Alfnes (2012) 
Tanzania 

tomatoes (food 

safety) 

Conjoint 

experiment 

using Becker-

deGroot-

Marshak 

mechanism 

(choice-based) 

269 

consumers from all 

incomes willing to pay 

more for inspected vs 

uninspected tomatoes 

(216 TZS/kg).  High 

income consumers, low 

income consumers 

WTP more for organic 

vs conventional (avg 

113 TZS/kg) + 

discounted tomatoes 

from South Africa and 

preferred smaller 

portions 

Bett et al. 

(2013) 
Kenya 

indigenous 

chicken meat 

and eggs 

Contingent 

valuation, 

dichotomous 

choice with 

open-ended 

follow up) 

930 

Consumers WTP 

23.26%/kg for 

indigenous chicken 

meat, 41.53% for eggs, 

significantly effected 

by age, income, 

education, family size 

+ price of substitutes 

and physical attributes  

Chowdhury et 

al. (2011) 
Uganda 

Orange sweet 

potato 

Choice 

experiment 
467 

without nutrition info: 

no difference in WTP 

for white and deep-

orange varieties, 

yellow variety discount 

of 30%; with nutrition 

info: 25% premium for 

deep-orange, yellow 

variety still at a 

discount 
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De Groote and 

Kimenju 

(2008) 

Kenya 
maize (white 

and yellow) 

semi-double-

bounded 

contingent 

valuation, with 

open ended 

question 

600 

strong preference for 

white vs yellow maize, 

require average price 

discount of 37% to 

accept yellow maize. 

Interest in fortified 

maize meal, average 

premium of 5.9% for 

aware consumers and 

7.4% for unaware 

consumers 

De Groote et 

al. (2014) 
Tanzania 

quality protein 

maize 

Becker-

DeGroot-

Marshak 

experimental 

auction  

120 

rural consumers with 

no info: WTP price 

premium of 16% over 

convential maize; with 

info: 39% 

De Groote et 

al. (2015) 
Kenya 

aflatoxin-free 

maize 

Becker-

DeGroot-

Marshak 

mechanism 

experimental 

auction 

1,344 

WTP KSh 21/2kg 

(USD0.21/kg) for clean 

untested maize, KSh 

43/2kg (USD0.29/kg) 

for tested maize, 

KSh9/2kg 

(USD0.06/kg) visibly 

moldy maize. 

De Steur et al. 

(2010) 
China 

GM rice with 

high folate 

content 

contingent 

valuation, open 

ended 

400 

62% WTA rate, 

average WTP premium 

of 34% 

De Steur, 

Gellynck, 

Feng et al. 

(2012) 

China 
folate 

biofortified rice 

2nd price 

Vickrey 

experimental 

auction 

251 

female rice consumers 

WTP premium of 1.73 

Y = 33.7% 

De Steur et al. 

(2013) 
China 

folic acid 

supplements and 

folate enriched 

rice 

2nd price 

Vickrey  

experimental 

auction 

126 

general preference for 

folate biofortification: 

premium 33.9% GM 

FBR, 36.5% non-GM 

FBR, 19% FAR 
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Gonzalez et al. 

(2009) 
Brazil 

provitamin A 

GM cassava 

double-bounded 

dichotomous 

choice CV, 

choice 

experiment  

414 

attitudes strongly 

positive among 

consumers, average 

premium 64%, 160% 

premium for vit A, -

29% for colour change, 

-61% bc GM 

Kikulwe et al. 

(2011) 
Uganda GM banana 

choice 

experiment  
421 

significant 

heterogeneity in 

consumer preferences, 

valued most highly by 

poorer hhs loacted in 

rural areas of the 

Eastern region  

Kimenju and 

De Groote 

(2008) 

Kenya 

GM crops, Bt 

maize, Bt 

cotton, virus-

resistant sweet 

potato 

contingent 

valuation, 

double-bounded 

dichotomous 

choice  

604 

68% willing to buy at 

same price as their 

favourite brand, mean 

WTP 13.8% higher 

than average price of 

non-GM meal  

Lagerkvist and 

Okello (2016) 
Kenya kale 

Becker-

DeGroot-

Marshak 

mechanism 

experimental 

auction  

152 (but 

100 in a 

control 

group) 

median bid 4.56 KES 

per bundle (higher than 

mean), vs. 3.33 KES 

first three days and 5 

KES remaining days 

for non-intervention 

kale 

Lagerkvist et 

al. (2013) 
Kenya kale 

 contingent 

valuation, 

payment card 

449 

mean WTP KES 

8.24/kg, premium of 

39%, varying by 

market outlet   

Mabaya et al. 

(2010) 
Botswana 

fortified cereal 

foods 

 contingent 

valuation (does 

not specify what 

elicitation 

mechanism was 

used 

452 

majority of people 

(over 70%) not willing 

to pay more for 

fortified cereals 

Masters and 

Sanogo (2002) 

and Sanogo 

and Masters 

(2002) 

Mali 

complementary 

foods: branded 

vs unbranded 

(Cerelac, 

"certilac, 

MISOLA, raw 

grains) 

Binswanger 

setting market 

experiment 

240 

  

average WTP$1.75/kg  

for certification  

 

Meenakshi et 

al. (2012) 
Zambia 

orange maize, 

biofortified 

discrete choice 

experiment  
478 

premium for orange 

with info, no discount 

for orange without 

info, discount for 

yellow regardless of 

whether CLT or HUT 

was used 
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Oparinde et al. 

(2016) 
Nigeria yellow cassava 

Becker-

DeGroot-

Marshak 

mechanism 

experimental 

auction 

 671 

 Oyo: premium for 

light yellow cassava 

without nutrition info. 

Oyo and Imo: 

significant and large 

premium with nutrition 

info, delivery 

institution has no effect 

Owusu-

Sekyere et al. 

(2014) 

Ghana 
beef food safety 

assurance labels 

choice 

experiment 
300 

Kumasi: $4.49, 3.62, 

5.44/ kg with assured 

nutrl label, food and 

drug boards food safety 

certification license 

and verified animal 

health stamp. Sunyani: 

1.21, 1.70, 7.95/kg 

Probst et al. 

(2012) 

Benin, Ghana, 

Burkina Faso 

Ready-made 

foods made 

from certified 

organic 

vegetables 

Discrete choice 

experiment 
540 

Consumer WTP = 

premium of 1.04 USD 

per plate, average 19% 

per meal (when eating 

out) 

Segre et al. 

(2015) 
Ethiopia LNS Nutributter 

open-ended CV, 

Van 

Westerdorp's 

Price Sensitivity 

Meter (PSM), 

BDM 

experiment 

128 

(from 

108 hhs) 

96% +ve WTP, 25% 

willing to pay atleast 

$1.05 = likely min 

unsubsidized price for 

1 week for 1 child, no 

correlation between 

stated WTP and actual 

WTP in experiment, 

median $0.80/ week or 

0.11/pack in market 

simulation = price of 

an egg, frequency 

spikes in convenient 

denominations of 

currency 

Senyolo et al. 

(2014) 
South Africa 

African leafy 

vegetables 

contingent 

valuation , 

payment card 

300 

21.1% not willing to 

pay a premium, 39.5% 

WTP<5% pr, 13.4% 

WTP6-10%pr, 8.4% 

WTP11-15%pr, 17.7% 

WTP >15% pr 

Stevens and 

Winter-Nelson 

(2008) 

Mozambique 

provitamin A-

biofortified 

maize 

field experiment  201 

 Discount of 25% 

required for 

acceptance, 

corresponding 

acceptance rate of 48% 
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Wang et al. 

(2008) 
China 

milk products 

manufactured 

using Hazard 

Analysis 

Critical Control 

Point (HACCP) 

management 

discrete choice 

CV and hedonic 

pricing analysis 

569 

Respondents willing to 

pay modest premiums 

before and after info, 

range of 0-10% of base 

price  

 

 

Measurement of Diet Adequacy  

In 2010, the World Health Organization (WHO) published an updated set of indicators 

and guidelines to assess feeding practices for children aged 6 to 24 months of age within 

a given population. The new set of eight core and seven optional indicators was 

developed to reflect the critical nature of this period, and to incorporate advances in the 

knowledge base and set of best practices around complementary feeding. The indicators 

used are: 

Core indicators: 

 Early initiation of breastfeeding 

 Exclusive breastfeeding under 6 months 

 Continued breastfeeding at 1 year 

 Introduction of solid, semi-solid or soft foods 

 Minimum dietary diversity 

 Minimum meal frequency 

 Minimum acceptable diet 

 Consumption of iron-rich or iron-fortified foods 

Optional indicators: 

 Children ever breastfed 

 Continued breastfeeding at 2 years 

 Age-appropriate breastfeeding 

 Predominant breastfeeding under 6 months 

 Duration of breastfeeding 

 Bottle feeding 

 Milk feeding frequency for non-breastfed children 
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The guidelines on the measurement of these indicators recommend assessing the full 

set of indicators and caution against considering them in isolation from each other, as 

appropriate feeding during the first 1000-day period is multi-dimensional. To do so, 

however, involves an extensive and lengthy set of questions. For the purposes of this 

study, a subset of indicators was used, including continued breastfeeding, minimum 

dietary diversity and feeding frequency. These indicators were chosen on the basis that 

they provide a complete picture of the variety of foods a given child is consuming at a 

given point in time, and are the subcomponents used to construct the minimum 

acceptable diet indicator. Consumption of iron-rich or iron-fortified foods is also included 

to give an indication of whether the primary caregiver purchases processed 

complementary foods for their infant. A 24-hour recall method is used, in which 

respondents indicate what foods the infant consumed in the previous day and night.  

The minimum acceptable diet gives a point of reference for the overall diet 

quality of children aged 6-24 months within the sample and can be used to explore 

consumption patterns, such as which food groups are consumed more or less, the extent 

to which special interest food groups that are rich in micronutrients such as iron and 

vitamin C are consumed, and what foods are consumed at different levels of the score 

(Kennedy et al. 2011). At the individual level, the diet diversity component can be used 

as a proxy for macro and micro nutrient adequacy. This has been validated for infants and 

young children by a number of studies. For example, the FANTA Working Group on 

Infant and Young Child Feeding Indicators (2006) found diet diversity scores are 

positively correlated with adequate micronutrient density of complementary foods for 

infant and young children. Similarly, Hatloy et al. (1998), Ruel et al. (2004), Steyn et al. 

(2006) and Kennedy et al. (2007) find that dietary diversity scores are positively 

correlated with macro and micro nutrient adequacy in the diets of non-breast fed children 

(described in Kennedy et al. (2011)). 

For continued breastfeeding, the caregiver is asked to indicate whether their 6-24 

month old child was breastfed in the previous 24 hours. For minimum diet diversity, the 

caregiver is asked whether their 6 to 24 month old child consumed foods from within 7 

different food groups. Consuming foods from atleast 4 of the 7 foods groups is 

considered the threshold minimum diet diversity. These foods group are:  
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o Grains, roots and tubers 

o Nuts and pulses 

o Vitamin-A rich fruits and vegetables 

o Other fruits and vegetables 

o Milk and milk products 

o Meat and fish 

o Eggs 

For minimum meal frequency, the caregiver is asked how many times their 6 to 

24 month old child received solid, semi-solid or soft foods in the previous 24 hours. For 

breastfed children, the minimum number of meals is 2 for 6-8 month olds and 3 for 9-23 

month olds. For non-breastfed children, the minimum number of meals is 4 for all 6 to 23 

month olds.  

Minimum acceptable diet is defined as the proportion of 6-23 month old children 

who receive a minimum acceptable diet, apart from breast milk. It is calculated as: 

 

(1) Breastfed children 6-23 months of age who had at least the minimum dietary diversity 

and the minimum meal frequency during the previous day 

 

Breastfed children 6-23 months of age 

 

and 

 

(2) Non-breastfed children 6-23 months of age who received atleast 2 milk feedings and 

atleast the minimum dietary diversity not including milk feeds and the minimum meal 

frequency during the previous day 

 

Non-breastfed children 6-23 months of age 
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Data Adjustments 

 

The raw DB-DC data were altered to account for individuals with zero WTP and 

response uncertainty. In the raw data, the responses of individuals with zero WTP were 

excluded. However, in a follow up question asking asking respondents with zero WTP to 

explain  their reasons why, respondents indicated their choice was due to lack of money. 

It was therefore decided to include these individuals since their valuations were indicative 

of true zero valuations, as opposed to protest zeros. Inclusion of individuals with zero 

WTP acted to lower the estimates of mean WTP, as shown in Table 18.  

 A second step that was taken was to recalibrate responses based on uncertainity in 

order to deal with hypothetical bias.  “Yes” responses with a certainty of 6 or below were 

recodes as “no”, resulting in a signficant lowering of mean WTP, as shown in Table 18. 

Table 19 presents a comparison of the response breakdowns between the raw data and the 

adjusted data used in the analysis that accounts for zero WTP and uncertainty.  

Table 24: Estimates of Mean WTP Without Consumer Heterogeneity 

 (1) (2) (3) (4) 

Including 

WTP=0 

No Yes No Yes 

Uncertainty 

Recoded 

No  No Yes Yes 

Mean WTP 138.42 135.86 122.10 117.69 

N 479 504 479 504 

 

Table 25: Breakdown of Response Categories 

 Unadjusted Adjusted 

Category Frequency Percentage Frequency Percentage 

No-No 39 8.14 114 22.62 

No-Yes 46 9.60 31 6.15 

Yes-No 64 13.36 92 18.25 

Yes-Yes 330 69.89 267 52.98 
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Willingness to Pay Supplement 

 

Q1. Do you have children aged 6 to 36 months old?  Yes ☐ No ☐  

 

The following questions are intended for the mothers or primary caregivers of infants 6 

to 36 months of age.  

 

1 SECTION 1: WTP QUESTION 

Information Statement 1 

From the time a baby is conceived until their second birthday, it is very important that 

they get enough nutrients to ensure that their body and mind grow and develop well. The 

average diets of children who live in your area are missing some of these important 

nutrients, like vitamin A, iron and zinc. If a baby gets enough of these nutrients, they are 

less likely to fall sick with things like diarrhea, pneumonia, or malaria and is less likely to 

die. Also, the baby’s brain and body will be more likely to develop and grow well if the 

baby is properly nourished. 

Information Statement 2 

Preventing a child from becoming undernourished before their second birthday can also 

affect them as they get older, go to school and begin to work. When a child is well 

nourished, their mind and body are better able to grow and develop. They will be better 

prepared to enter school, and will be able to perform better once in school. When children 

do well in school, they are often able to earn more money as adults. Compared with 

children who are undernourished, children who are properly nourished early in life often 

attend more school, have an easier time learning, and earn more money in their work as 

adults because their minds and bodies are stronger.  

Now I would like to talk to you about Valid Nutrition’s Chiponde Enricher (show 

sachet).Valid Nutrition’s Chiponde Enricher contains all the nutrients that babies over the 

age of 6 months need. It can be eaten as a snack or with other food, but it should not 

replace breastfeeding. The Chiponde Enricher is different than the LNS (Chiponde) you 

may have seen given at the clinic to treat children with severe malnutrition. This 

Chiponde Enricher is designed to prevent the baby from becoming undernourished in the 

first place. To get the full health benefits of the Chiponde Enricher, babies over the age of 

6 months should eat one full 20 g sachet each day for many months, in addition to breast 

milk and traditional foods. 

I am interested in how much this new Chiponde Enricher is worth to you. Valid Nutrition 

will soon be selling Chiponde Enricher in packages the same size as I have shown you 

VARIABLE RESPONSE OPTIONS CODE 

1.1  Info 1.1.1 Was respondent assigned to Group 1 (Information 

statement 1) or Group 2 (Information statement 1 and 2)? 

0= Group 1; 1=Group 2 

|__| 
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today. I’d like you to imagine that you can already buy it from a vendor in the market, 

and answer the next question as if you were actually facing it in real life. I will name a 

price, and I’d like you to answer whether you would purchase the Chiponde Enricher at 

this price or not. Note that the choice you make is hypothetical and no purchase will take 

place. 

Before you make your choice, I want to talk to you about a problem that we have in 

studies like this one. As I just mentioned, you will be making a hypothetical choice, not a 

real one. No one will actually pay money at the end. But I also asked you to choose as if 

you were. And that’s the problem. In most studies like this, people have a hard time 

doing this. They act differently in a hypothetical setting, where they don’t have to pay 

money, than they do in real life, where they have to pay money money at the end. We call 

this hypothetical bias. Hypothetical bias is the difference we see in the way people 

respond to hypothetical questions compared to real ones. When people know they have to 

actually pay money, they respond differently.  

How can we get people to think about their choices in a hypothetical situation like they 

think in a real life, where they will really have to pay money? How do we get them to 

think about what it means to spend money from their own pockets, if they are not going 

to have to do it? 

Let me tell you why I think we continually see hypothetical bias. I think when we make 

hypothetical choices, we make our best guess of what we would like to do. But when the 

choice is real, we think in a different way: “if I spend money on this, that’s money I don’t 

have to spend on other things”.We take into account the limited amount of money we 

have. So if I were in your shoes, and asked whether I would purchase the Chiponde 

Enricher, I would think about spending my money this way. I would ask ask myself: if 

this were a real situation, and I had to pay X-Kwacha, would I really want to spend my 

money this way? Please keep this in mind when you are making your choice. 

VARIABLE QUESTION AND RESPONSE OPTIONS CODE 

1.2  1.2.1 Would you be willing to buy the Chiponde Enricher? 

0=No, 1=Yes  

If NO: skip to section 2 

|__| 

1.3  WTP 

Question 
1.3.1 If you went to the market today and the vendor quoted you 

a price of MWK ___ for 1 sachet of Chiponde Enricher, 

which is 20 grams, would you purchase it, bearing in mind 

your income and daily expenses? 0=No; 1=Yes 

If NO: continue to 1.4.1 

If YES: skip to 1.4.2 

 

|__| 

1.4  
Follow Up  

Questions 

1.4.1 Would you purchase 1 sachet for a price of MWK ___ 

[LOWER]? 0=No; 1=Yes 

Skip to 1.4.3 

|__| 
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2 SECTION 2: PURCHASE INTEREST AND INTENTION 

1.4.2 Would you purchase 1 sachet for a price of MWK ___ 

[HIGHER]? 0=No; 1=Yes 

|__| 

1.4.3 How certain are you that you would actually purchase 1 

sachet at this price? [On a scale from 1 to 10, where 1 is 

very uncertain and 10 is absolutely certain] 

|__| 

VARIABLES RESPONSE OPTIONS CODE 

2.1 Interest 

2.1.1 How interested are you in purchasing Valid Nutrition’s Chiponde 

Enricher on a regular basis? (On a scale from 1 to 5) 1 = Very 

uninterested; 2 = Uninterested; 3 = Neutral; 4 = Interested; 5 = 

Very Interested 

2.1.1.1 If not interested, Why not? [Record verbatim] 

|__| 

2.1.2  Which of your children aged 6-36 months would you buy 

Chiponde Enricher for? 

|__||__||_

_| 

2.1.3  How often would you like to feed it to your 6-36 month old 

child? 0 = Never; 1= Once a week; 2 = More than once a week; 4 

= Every day; 5 = Other (specify) 

|__| 

2.1.4  What would stop you from buying it on a regular basis? 1 = 

Cost; 2 = Not available nearby; 3 = Economic condition of the 

household; 4 = Want to buy other products instead; 5 = My child 

doesn’t need it; 6= Other (Specify) 

|__| 

2.1.5  What other products would you want to buy instead? [Record 

verbatim] 
 

2.1.6   How important are the following to you when considering 

buying the Chiponde Enricher? [Ask respondent to rate on a scale 

from 1 to 5, where 1 is very not important and 5 is very 

important] 

 

 

1 

(Very 

Unimportan

t) 

2 
3 

(Neutral) 
4 

5 

(Very 

Important

) 

A. Brand ☐ ☐ ☐ ☐ ☐ 

B. Cost ☐ ☐ ☐ ☐ ☐ 

C. Nutritional 

benefits to my 

child 

☐ ☐ ☐ ☐ ☐ 

D. Child likes 

to eat it 
☐ ☐ ☐ ☐ ☐ 

E. Convenient ☐ ☐ ☐ ☐ ☐ 

E. Available 

near by 
☐ ☐ ☐ ☐ ☐ 

F. Safe to eat      

G. ☐ ☐ ☐ ☐ ☐ 
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3 SECTION 3: PRIOR EXPOSURE 

Recommended 

by 

family/friends 

H. 
Recommeded 

by 

doctor/nurse 

☐ ☐ ☐ ☐ ☐ 

I. 
Recommended 

by government 

☐ ☐ ☐ ☐ ☐ 

2.1.7  On a scale from 1 to 5, how likely is it that you would feed it to 

your child as: 

A. A snack 

B. Breakfast 

C. Lunch  

D. Dinner 

[where 1 is very likely and 5 is very unlikely]  

               

|__| 

|__| 

|__| 

|__| 

 

 

VARIABLES RESPONSE OPTIONS CODE 

3.1 Awareness 
3.1.1 Have you heard of or seen any kind of LNS (Chiponde) before 

today? 

            0 = No; 1 = Yes [If answered no, skip to Section 4] 

 

|__| 

3.2 LNS 

Consumption 

 

3.2.1 Have any of your children been given LNS (Chiponde) from the 

clinic before? 0=No; 1=Yes [If answered no, skip to 3.3.4] 

|__| 

 

If yes, Record answer for each 

child  C__ C__ C__ C__ C__ C__ 

3.2.2 Are they still getting it? 0 = 

No; 1 = Yes 
|__| |__| |__| |__| |__| |__| 

3.2.3 If no to 3.2.2, when did 

they last get it? 

3.2.3.1 [Write the day/time 

code] 1 = day; 2 = week; 3 

= month; 4 = year; 5 = 

Other (Specify)Write the 

day/time using same code 

as above] 

|__||__

|, 

|__| 

|__||__

|, 

|__| 

|__||__

|, 

|__| 

|__||__

|, 

|__| 

|__||__

|, 

|__| 

|__||__

|, 

|__| 

3.2.4 How long have they/did 

they get it for? 

3.2.4.1  Write the day/time 

using same code as above] 

|__||__

|, 

|__| 

|__||__

|, 

|__| 

|__||__

|, 

|__| 

|__||__

|, 

|__| 

|__||__

|, 

|__| 

|__||__

|, 

|__| 

3.2.5 Did they like eating it? 

0=No;1=Yes 
|__| |__| |__| |__| |__| |__| 
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4 SECTION 4: FOOD CONSUMPTION AND DIET DIVERSITY 

3.2.6 When they were given LNS, who generally ate it? 1=The child it 

was given to; 2= Other infant(s); 3 = Other children; 4= Other 

household members; 5 = Other (Specify) 

______________________________ 

|__| 

3.3 Health 

improveme

nt 

3.3.1 Did you see improvements in the health of any of your children 

from eating LNS? 0=No; 1=Yes 

|__| 

3.3.2 Did you see improvements in the health of your 6-36 month old 

child’s health from eating LNS? 0=No; 1=Yes 

|__| 

3.3.3 Have other children you know received the LNS from the clinic? 

0= No; 1=Yes; 2= Don’t know [If no or don’t know, skip to 

section 4] 

|__| 

3.3.4 Did you see improvements in the health of other children you 

know from eating LNS? 0=No; 1=Yes 

|__| 

3.3.5 Did you see improvements in the health of other 6-36 month old 

children you know from eating LNS? 0=No; 1=Yes 

|__| 

VARIABLES RESPONSE OPTIONS 

(Record answer for each 6-36 month old child) 

CODE 

 

 Specify child number C_

_ 

C_

_ 

C_

_ 

4.1 Breastfeeding 

4.1.1 Has your 6-36 month old child ever been breastfed? 0=No; 

1=Yes 

|__| |__| |__| 

4.1.2 Was your 6-36 month old child breastfed yesterday during the 

day or at night? 0=No; 1=Yes 

|__| |__| |__| 

4.2 Complementa

ry Foods 

4.2.1 Did you feed your 6-36 month old child any of the following 

foods meant for infants and young children yesterday, in the day 

or the night?  

0=No; 1=Yes 

A. Nutrio Gluco Phala 

B. Sunshine Likuni Phala 

C. NutriPorridge 

D. Cerelac 

E. Nestum Cereals 

F. Purity Cream of Maize Baby Soft Porridge 

G. Other baby cereals 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

4.2.2 Did you add powder of sprinkles to any of the food your 6-36 

month old ate yesterday, during the day or the night? 0=No; 

1=Yes 

|__| |__| |__| 

4.2.3 Did you feed your 6-36 month old child any [iron fortified 

formula] yesterday? 0=No; 1=Yes 

|__| |__| |__| 

4.3 Other Foods 
Did you feed the following foods to your 6-36 month old infant in the 

past 24 hours?  

0=No; 1=Yes 

A. Grains, Roots and Tubers (Maize, nsima, rice, millet, sorghum, wheat flour, bread, |__| |__| |__| 
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pasta, other cereal, cassava, white sweet potato, Irish potato, plantain)  

B. Nuts and Pulses (Bean, pigeon pea, macadamia nut, groundnut, ground bean, cow pea) |__| |__| |__| 

C. Vitamin-A rich fruits and vegetables (Ripe mango, papaya/pawpaw, pumpkin, yellow 

sweet potato, cowpea/cassava/amaranthus/pumpkin/moringa leaf, green leafy vegetable, 

other orange fruits and vegetables) 

|__| |__| |__| 

D. Other Fruits and Vegetables (Onion, cabbage, tanaposi, nkhwani, tomato, cucumber, 

okra/therere, banana, citrus, pineapple, guava, avocado, apple, other fruits and vegetables) 

|__| |__| |__| 

E. Milk and Milk Products (Fresh/powdered/soured milk, yogurt, cheese, other milk 

products) 

|__| |__| |__| 

F. Meat and Fish (Dried/fresh/smoked fish, beef, goat meat, pork, poultry, other meat) |__| |__| |__| 

G. Eggs |__| |__| |__| 

4.4 Frequency 
4.4.1 How many times did your 6-36 month old child eat solid, semi-

solid or soft foods other than liquids in the past 24 hours? 

|__| |__| |__| 

4.5 Snacks 

4.5.1 How often do you buy snacks for your 6-36 month old child? 

0=Never or rarely; 1=Once or twice a month; 2= Once or twice a 

week; 3=Multiple times a week 

|__| |__| |__| 

4.5.2 Did you feed your 6-36 month old child any of the following 

snacks yesterday?  

0=No, 1=Yes 

A. Mburiburi (bread crumbles) 

B. Mbuluwuli (popcorn) 

C. Tondido (fried bread) 

D. Cheula 

E. Fried groundnuts 

F. Chocolate/sweets/candy 

G. Other snacks (If yes, 

specify)_____________________________________ 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 

|__| 
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