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Market based solutions for addressing nutritional deficiencies are based on the fact that the poor procure a
portion of food from markets. However, it is not clear if commercial business models can be implemented
in low-income markets. A value chain analysis is applied and finds that cost management strategies can
produce sustainability and scale. There is also little evidence to substantiate if poor consumers value
nutritious products and will consume them in adequate amounts. An RPL and RE model are used to conduct
a willingness-to-pay analysis. Nutritional benefit is valued over other attributes of a fortified yogurt
product. WTP values are most highly influenced by factors of nutritional awareness and acceptability. A
binary response model is used to analyze adequacy of consumption. The most influential factors are related
to acceptability, availability and channel of delivery. Together these elements help identify if business
models can be used as a nutritional intervention.

“If you pour yourself out for the hungry, and satisfy the desires of the afflicted then your light shall rise in
the darkness”
Isaiah 58:10
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CHAPTER 1: INTRODUCTION
Markets, whether formal or informal, are accessed by even the poorest households to procure food.

The urbanization of the rural poor has contributed to this rising trend; however, many non-self-sufficient
farmers, non-farm and landless poor still living in rural areas are also net food purchasers. Annually, food
purchases by those living in the bottom of the pyramid (BoP) amount to almost US$3 trillion (Kayser,
Klarsfeld, and Brossard 2014). As such, markets have the potential to serve as a pathway to address rates
of malnutrition in rural and urban populations. However, the avenues by which the private sector can
contribute to improvements in food and nutrition security are not yet fully understood or well defined.
Food security broadly requires that “all people, at all times, have physical, social and economic access
to sufficient, safe and nutritious food which meets their dietary needs and food preferences for an active
and healthy life” (Bokeloh, Gerster-Bentaya, and Weingartner 2005). Barriers to such access can lead to
undernutrition or the insufficient consumption of calories per day. There is, however, an important
distinction to be made between the access to food in general and the access to sufficient nutrients in the
diet. Nutritional security specifies “adequate nutritional status in terms of protein, energy, vitamins and
minerals for all household members at all times” (Bokeloh, Gerster-Bentaya, and Weingartner 2005).
Though households may be able to procure sufficient calories to stave off the pangs of hunger, severe health
consequences result from deficiencies in key micronutrients. This is now commonly referred to as ‘hidden
hunger.’

While roughly 750 million people currently suffer from undernutrition, approximately 2 billion

people globally have insufficient access to required micronutrients. Overnutrition, or the overconsumption
of macronutrients, can also lead to hidden hunger (von Grebmer et al. 2014). Many developing countries
now suffer from this phenomenon known as the triple burden of malnutrition.
The continued prevalence and severity of micronutrient deficiencies (MND) underscores the need to
improve the accessibility, availability and affordability of nutrient-dense foods to vulnerable populations.
Historically, rates of poverty amongst small-holder farmers have been identified as a primary bottleneck in
improving food and nutritional security. As such, interventions have focused largely on improving
agricultural productivity and producer incomes (Arimond et al. 2011, Le Cuziat and Mattinen 2011, Masset
et al. 2012). While significant improvements in productivity and real incomes have been achieved in the
past decade, the quality of diets even in the wealthiest income quintiles have not necessarily improved.
This led to the development of food-based approaches. These initiatives are oriented around behavioural
change at the consumer level in the way that foods are produced, purchased, prepared and allocated amongst
household members. This has lead to increased production and consumption of naturally nutrient-dense
foods like fruits and vegetables, as well as increased nutritional awareness. However, many initiatives
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launched to date have had limited success in terms of scale and sustainability due to high costs and limited
donor funding. As the resources required to improve the access, affordability and availability of nutrientdense foods are difficult for the public and civil sector to sustain, there has been an increasing dialogue on
the potential role of the private sector.
Business models have been identified as a potential strategy which may be able to ensure consistent
and reliable access to safe and nutritious foods while strengthening marketing systems in food-insecure
areas (Befeki 2006, Nelson 2006). Given the existing presence of businesses along the value chains for
food products consumed by low-income markets, the private sector is well placed to accelerate reductions
in malnutrition (Gillespie et al. 2013). Businesses which specifically aim to target MND are increasing,
particularly in South Asia and sub-Saharan Africa. Small-scale entrepreneurs in Kenya have developed
unique value propositions which allow the poor to make daily purchases of milk or chicken offals
(Chevrollier et al. 2012). Larger multinational enterprises such as Groupe Danone, the French food
company, have partnered with non-governmental organizations (NGOs) and other private enterprises to
deliver commercially produced fortified food products to low-income markets. Larger domestically
operated food processors in countries such as India have fortified commonly consumed food products such
as biscuits. Other NGOs, such as BRAC in Bangladesh, have

initiated

partnerships

with

private

enterprises to sell micronutrient powder in rural and remote areas (Kayser, Klarsfeld, and Brossard 2014).
Yet despite the mounting popularity of these models amongst NGOs, local and global food enterprises,
there is limited evidence to substantiate whether or not operations are sustainable, scalable or have the
potential to achieve nutritional impact. There is also little known about the willingness to pay (WTP) of
low-income consumers for nutritionally dense food on a sustained basis. Furthermore, it is not clear if lowincome consumers will purchase the target foods in the amounts required to effect changes in nutritional
status.

1.1 ECONOMIC PROBLEM
Given high rates of malnutrition within the BoP and levels of food expenditure, there has been an
increasing interest in the scope for market-based interventions to complement public and civil sector
strategies in targeting MND. However, the use of business models is still a novel approach to addressing
nutritional needs of the poor. Though it has been established that there is profit earning potential in lowincome markets (Prahalad 2006), there are constraints and challenges unique to food markets which may
limit the sustainability and scalability of the private sector as a nutritional intervention. The target markets
are typically cash constrained, have limited nutritional education, are generally risk averse and are highly
governed by social and cultural practices. Reaching the target market is also challenging due to lack of
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infrastructure, political fragility, and a high degree of dispersion of rural populations. Furthermore, weak
monitoring and regulation of fortification and food labeling is common in developing countries and often
results in imperfect information in markets for nutritious foods. The interaction of these factors drives costs
higher, making it difficult to reach households living in the lowest income quintiles. Despite an increasing
number of enterprises attempting to deliver nutritionally dense food products to the poor, there is a lack of
rigorous evidence of the requirements necessary to overcome these challenges such that long-term
sustainability and scale is achieved (Henson and Humphrey 2014).
In addition to the economic viability of the business models, there must also be a WTP and ability of
the poor to pay for nutrient dense foods in adequate amounts on a sustained basis if reductions in MND are
to be achieved. However, the market failures, income constraints of the target population, and undetectable
nature of micronutrients make it difficult to generate sufficient WTP for nutrient-dense food products.
Furthermore, since purchasing decisions are left entirely to the consumer it is difficult to ensure that they
will choose to consume nutrient-dense foods in amounts that will improve nutritional status. Without
strategies to circumvent these constraints or encourage adequate consumption, the potential for nutritional
impact will be substantially reduced. Moreover, sufficient revenues are also required to cover the increased
costs of delivering to low-income markets and ensure sustainability.
Traditional private sector objectives of profit maximization will not be sufficient to propel the success
of market-based solutions for addressing MND. Accordingly, it is necessary to more clearly define the
linkages between the structures of business models oriented around delivering nutrient-dense foods and
their associated impacts on nutritional deficiencies. Businesses must have a clear understanding of how to
structure the model to ensure sustainability and scalability in low-income markets while also establishing
clear pathways to affect MND. Understanding the linkages will also help to clearly identify to the public
and civil sector which target markets are most suited for this type of intervention. It will also help policy
makers identify changes that may need to be made in the wider business enabling environment to facilitate
healthy growth of enterprises which can increase the accessibility, affordability, and availability of nutrientdense foods in low-income markets.

1.2 ECONOMIC RESEARCH PROBLEM
Though nutrient dense foods are widely available, they are not frequently consumed by those living
in the bottom of the pyramid (Anim-Somuah et al. 2013, Humphrey and Robinson 2015). This emphasizes
the challenges of market-based interventions for nutrition. Business models must not only increase the
availability and affordability of nutrient dense foods, but also generate demand for products which will
improve nutritional status. This must be done in such a way in such a way that ensures that the target foods
3

are consumed in adequate amounts on a sustained basis (Humphrey and Robinson 2015). This is essential
for both sustainability of the business and achieving nutritional impact. However, markets failures, the
nature of nutrient-dense products, and the characteristics of the target market make it difficult to generate
WTP for foods which can improve nutritional status.
There is little known about the structuring requirements of business models which deliver nutrientdense foods to low-income markets. There is a wider body of literature which addresses the barriers to
achieving sustainability and scale in the wider BoP market context. While these studies provide general
findings that can be applied to business models for nutrition, there are very few studies which explore the
constraints and challenges specific to low-income foods markets. Civil sector organizations such as the
Global Alliance for Improved Nutrition (GAIN) have conducted case studies on the role of business in
improving MND. The findings exist largely in the ‘grey’ literature, but the anecdotal evidence points to
the potential of the private sector to achieve positive nutritional outcomes. In order to use business models
as an effective intervention for addressing MND, there is need for a deeper understanding of strategies
which can overcome constraints and challenges characteristic of low-income foods markets to ensure that
nutrient-dense foods are getting into the diets of the poor.
There is very little known about the factors which can successfully generate sustained demand for
nutrient-dense foods amongst the poor. There has been some research on the value which low-income
consumers place on added nutritional benefit of biofortified varieties of staple crops. While the results
suggest that there is a WTP a price premium for the nutritional benefit of these crops, it is not clear what
drives the magnitude of value (Chowdhury et al. 2011, DeGroote, Kimenju, and Morawetz 2011).
Furthermore, there is little evidence regarding the WTP for nutritious foods beyond staples found in
traditional diets. While there is positive evidence that even poor consumers are willing to pay a premium
for products which have a nutritional benefit, a better understanding of the factors which drive value will
help business models structure their value proposition in such a way that drives demand for foods which
can address MND.
Grameen Danone Foods Limited (GDFL) is one example of an enterprise which primarily targets the
nutritional needs of the poor. Since 2007, the joint partnership between Groupe Danone and Grameen
Group has developed a business model which coordinates the entire value chain for a probiotic fortified
yogurt product. It presents a strong model which can be analyzed to determine the potential for business
to contribute to positive nutritional impacts amongst the poor. A rigorous value chain analysis and impact
assessment of the GDFL model will contribute to identifying sustainability and scalability of such
businesses. It will also help to identify the impact which market-based interventions can have on MND.
Meanwhile, the GDFL target market can be used to estimate the willingness to pay for the nutritional benefit
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of a food product which lies beyond the traditional diet. It can also provide indicators into the factors which
affect the adequate consumption of the product. These factors will not only help to contribute to the
development of the GDFL business model but for other enterprises in the markets for nutrition space as
well.

1.3 PURPOSE AND OBJECTIVES
There are several underlying issues in markets based interventions aimed at increasing the
consumption of nutritious foods which need to be further explored in order to determine if it is viable as a
strategy in addressing nutritional deficiencies. The purpose of this study is to address three of the principal
issues. The first is to determine if commercial business models can be implemented in low-income food
markets in such a way that ensures long-term sustainability and scalability. The second is to assess the
willingness and ability of the poor to pay for nutrient-dense foods on a sustained basis. The third is to
determine if the target food is consumed in sufficient quantities that will contribute to an improvement in
nutritional status. This will assist GDFL and other enterprises in the development of business operations
to facilitate reductions in MND.
To address these three key issues, the objectives of this study are as follows:
i.

To review the global state of malnutrition and the barriers to scale faced by market-based
approaches in bottom of the pyramid (BoP) markets

ii.

To determine if Grameen Danone Foods Limited has successfully implemented a
commercially sustainable and scalable business model which reaches low-income
households by conducting a value chain analysis

iii.

To assess the value for a commercially produced fortified yogurt and determine the factors
which drive magnitude by conducting a willingness to pay (WTP) analysis

iv.

To determine the factors which contribute to adequate consumption of the yogurt in the target
market

1.4 OUTLINE OF THESIS
The remainder of this thesis is organized as follows. Chapter Two provides a summary of the field of
research in market-based approaches for addressing micronutrient deficiencies. Chapter Three details the
qualitative research design and data collection. This is followed by a description of the methods of analysis
and conceptual framework applied. Chapter Four provides a description of the GDFL business model and
an in-depth value chain analysis. Chapter Five describes the quantitative methods and data collection. It
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then highlights the theoretical model of consumer utility and choice. Chapter Six presents the models and
results from the WTP analysis. Chapter Seven presents the model and results from the barriers of
consumption analysis. Chapter Eight concludes.
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CHAPTER 2: MARKETS FOR NUTRITION – THE FIELD OF RESEARCH

2

2.1 THE PREVALENCE OF HIDDEN HUNGER
Today, approximately 2 billion people worldwide are estimated to suffer from the hidden hunger of
micronutrient deficiencies, more than double the number of people classified as undernourished (FAO,
IFAD, and WFP 2011, UNSCN 2010). The challenges associated with malnutrition are becoming
increasingly complex as the proportion of processed foods in the diet continues to rise. Many developing
countries today suffer from the triple burden of malnutrition – undernutrition, micronutrient deficiencies
and overnutrition (Pinstrup-Andersen 2007, UNSCN 2010). Currently, sub-Saharan Africa and South Asia
have widespread rates of micronutrient deficiencies (MND) due to their heavy reliance on a limited number
of staple crops which are not nutrient dense (UNSCN 2010). Given the health and economic implications
of MND, nutrition security is gaining increasing priority amongst political and development agendas.
There are 19 nutrients which directly influence physical and mental development and well-being (FAO
2004).1 Of these nutrients, deficiencies in iodine, zinc and iron are the most severe across all age groups;
however, vitamin A, calcium, vitamin D, B vitamins and folate are also critically low in many developing
countries (Allen and Shrimpton 2005, UNSCN 2010, WHO 2009). Some of the health consequences of
the most common deficiencies are highlighted in Table 1. MND result not only in health and developmental
consequences but economic as well. Due to limited productivity and cognitive capacity, the poor suffer
disproportionately from MND and “bear the long-term negative effects that constrain socioeconomic
development” (Darnton-Hill et al. 2005). This limited development capacity also has implications for the
economy as a whole, often cutting gross domestic product (GDP) by 0.7 to 2 percent in many development
countries (Micronutrient Initiative and UNICEF 2004). The World Bank and the FAO estimate that this
amounts to a global cost of US$1.4 to 2.1 trillion per year (FAO 2013, World Bank 2006).

1

These include: calcium, selenium, magnesium, zinc, iron, iodine, vitamin C, thiamine, riboflavin, niacin, vitamin B 6,

pantothenate, biotin, vitamin B12, folate, vitamin A, vitamin D, vitamin E, vitamin K
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Table 1. Select Micronutrient Deficiencies and Their Effects

Micronutrient
Deficiency

Effects Include

Number of People
Affected

Iodine

Brain damage in newborns, limited mental capacity, goiter

~1.8 billion people

Iron

Anemia, inhibited motor and cognitive development,
increased risk of maternal mortality, premature births, low
birthweight, low energy

~1.6 billion people

Vitamin A

Severe visual impairment (including night blindness,
blindness), inhibited immunity (increasing risk of illness
and death)

190 million children,
19 million pregnant
women

Zinc

Weakened immune system, more frequent infections,
stunting

~1.2 billion

Source: (Allen 2001, Andersson, Karumbunathan, and Zimmermann 2012, De Benoist et al. 2004, Micronutrient Initiative 2009,
UNSCN 2010, Wessels and Brown 2012, WHO 2014, 2009)

In response to the implementation of the Millennium Development Goals (MDG) in 1990, the
investment in programs and interventions aimed at reducing hunger dramatically increased. Agricultural
based interventions were the primary method used to meet the goal of halving the proportion of people who
suffer from hunger between 1990 and 2015 (MDG1.2). The agriculture-hunger-poverty nexus was the main
driver of these interventions. If agricultural producers could grow more food, incomes and diets would
improve, farmers would diversify into higher-value products thereby stimulating the economy as a whole,
and real food market prices would decrease due to higher availability of food (von Braun, Swaminathan,
and Rosegrant 2004). Out of this push came advancements such as the Green Revolution, which focused
on the diffusion of high-yielding crops in conjunction with more intensive use of inputs such as fertilizer
and irrigation (Lipton and Longhurst 1989). The improvements in yields helped to achieve desired results
– ultimately influencing a reduction in the price of staples and increasing per capita caloric intake in many
developing countries (Gomez et al. 2013). Agricultural interventions, however, have not necessarily
resulted in improvements of dietary quality. In a review of agricultural interventions, Arimond et al. (2011)
found that there is a lack of evidence supporting impact on nutritional status, particularly in young children.
While the MDG of halving the rate of hunger was almost met, declining overall from 23.3 percent in
1990-92 to a projected 12.9 percent in 2016, rates of micronutrient deficiencies have decreased very little
over the past 15 years (FAO 2015). Vitamin A deficiencies decreased, on average, between 4 and 5
percentage points per year between 1990 and 2007, depending on region (shown in Figure 2). Iodine
deficiency showed a greater rate of decline during the period of 1995 to 2007, ranging from 3 to 6
percentage points, likely owing to the universal salt iodization program (UNSCN 2010, WHO 2014).
Anaemia rates among children under five have decreased, depending on the region, between 2 and 7
8

percentage points between 2000 and 2007. Though all regions have seen a decline in the prevalence of
some of the more severe deficiencies, rates are still at an alarmingly high level, particularly in terms of
iodine deficiency and anemia.

Percent of Population Undernoursihed

Figure 1. Prevalence of Undernutrition, by Region
30%
25%
20%
15%
10%
5%
0%

Africa

Asia

Latin America and the Caribbean

Oceania

Source: (FAO 2015)
Figure 2. Prevalence of Vitamin A Deficiency in Children 6-60 months, by Region
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Source: (UNSCN 2010)
Note1: Deficiency is measured based on the prevalence of those with serum retinol <20 μg/dl, children 6-60 months
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Figure 3. Prevalence of Iodine Deficiency, by Region

Prevalence of Iodine Deficiency1
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Note1: Measured as estimated prevalence of low urinary iodine (<100 μg/dl)
Figure 4. Estimated prevalence of anemia in children 0-5 years old, by Region
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Source: (UNSCN 2010)
Note1: Anaemia is assessed using hemoglobin levels rather than clinical signs

Child stunting, defined as low height-for-age, is one of the primary indicators of nutritional deficiency
in children. Despite a significant reduction in undernourishment, rates of stunting have not mirrored this
decline. Asia had the most significant improvements, decreasing 18 percentage points between 1990 and
2007 while Latin America and the Caribbean and Africa decreased 9 and 2 percentage points respectively
(UNSCN 2010).
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Figure 5. Rates of Child Stunting by Region
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Reductions in the rate of stunting require only in part that there is an increase in the availability of
calories. It also requires access to higher quality diets and nutrient-dense foods, improved hygiene and
sanitation and access to clean water. While the number of available calories has been increasing,
particularly since the green revolution, the quality of diets has not necessarily improved. This is particularly
the case in South-East Asia, where undernourishment has declined at a faster rate than that of stunting, or
even underweight (low weight-for-age) children. This indicates that there is yet room for improvement in
dietary quality, particularly in the lowest income groups.
As mentioned, the dominant approach in addressing food security has been to orient interventions
around the producer end of the value chain. A wide range of agricultural programs have attempted to
influence the nutritional status of farm households by improving incomes and productivity, increasing the
diversity of crops produced, and shifting the control of resources to low-income households. This, in turn,
was expected to increase available funds which could be spent on food, increase overall availability and
access to nutritionally dense foods, reduce real food market prices and help to shift consumer preferences
(Arimond et al. 2011, Shetty 2011). Unfortunately, after decades of interventions and millions of dollars
spent on producer-based programs, it is now well established that merely improving producer incomes and
the availability of food is a necessary but not sufficient condition for correcting micronutrient deficiencies.
An alternative or complementary approach used in more recent years is to focus interventions around
the consumer end of the value chain. Many small-scale producers in low-income countries are also net
food purchasers; as are the rural non-farm, landless, and urban poor. As such, there is scope to achieve
nutritional impact by inciting behavioural change at the consumer level. In light of this, food-based
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approaches have been developed which rightly recognize that people consume foods not nutrients (Gibson
2011). Increasing diversity in the diet is the foremost strategy in food-based approaches to nutritional
security. It ensures, in the long term, a diet that contains a balanced and adequate combination of macro
and micronutrients, as well as dietary fibre and other important substances. Improving diet diversity can
be achieved through increased diversity in food production, including household or community vegetable
gardens, production of fish, poultry, and small animals or large-scale commercial produce operations. The
reduction of post-harvest losses of naturally occurring nutrient dense foods and improving the micronutrient
content in the soil can contribute to improvements in the quality of nutrients in food. Particularly for those
populations who are heavily dependent on starchy staples for food security, improving the quality and
diversity of the diets is imperative in improving nutritional security (FAO and WHO 2001, von Grebmer et
al. 2014).
The commercial fortification of food is another means by which micronutrient content in the diet can
be increased when access to naturally nutrient dense foods is not possible. Adding trace amounts of
nutrients to staple foods or condiments during processing can help consumers to get the right micronutrients
into their diet without having to modify existing diets. This has been extremely successful in the case of
the universal salt iodization program.

Salt iodization has been implemented in 120 countries and

approximately 71 percent of households now have sufficient access to adequately iodized salt (UNICEF
2008, 2012). The primary avenue of fortification explored to date has been in commonly consumed staples.
Increasingly, avenues to fortify popular processed food products are also being explored. For example,
Tiger Brand biscuits in India are consumed in the majority of households. As of 2008, the three billion
packages sold per year were fortified with added minerals and nutrients (Kayser, Klarsfeld, and Brossard
2014). Fortification is particularly effective in urban populations but less so in rural areas since households
have limited access to commercially produced foods.
Biofortification involves the breeding of food crops, such as cassava, maize, rice or sweet potato, to
increase their micronutrient content. Commonly, those with the most severe MND consume these
otherwise low-nutrient staples as a major portion of their diet. As such, biofortification has the potential to
reach a large number of people at a limited cost (Bouis 1999, Meenakshi et al. 2010). The most successful
examples on the market currently are fortified with vitamin A. Already, varieties of sweet potato fortified
with high provitamin A have been shown to increase serum retinol concentrations in young children (Low
et al. 2007). Golden rice, or rice fortified with vitamin A, is also on the market and preliminary estimates
indicate high potential impact (Zimmermann and Qaim 2004). While similar to the commercial fortification
strategy, this approach helps to ensure that even those who cannot afford processed staples (in flour form
for example) can still potentially access nutritionally enhanced foods.
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Finally, supplementation has been identified as one of the most cost-effective interventions to
supplement food-based approaches for addressing child malnutrition. The most commonly administered
supplement is vitamin A, with other micronutrients being less common (von Grebmer et al. 2014).
However, there has been a rise in the distribution of micronutrient powders which can be added to any
home prepared meal. The challenge is determining who will bear the cost of the supplementation. The
Global Hunger Index report cites UNICEF’s finding that,
“at least 70 percent of young children ages 6 to 59 months need to receive vitamin A
supplements every six months in order to achieve the desired reductions in child
mortality. However, because of fluctuations in funding coverage varies widely from
year to year in many priority countries.”
The FAO and WHO suggest that this intervention should be used when vulnerable groups cannot meet their
nutritional needs through food (FAO and WHO 2001). While the cost is not very great, it can be difficult
to ensure that governments or civil sector organizations will maintain supply of supplementation such that
nutritional impact is achieved.
These food-based approaches are well documented in their ability to address MND (see for example
(FAO and WHO 2001, von Grebmer et al. 2014)). However, in many circumstances, they have yet to
achieve scale and create significant nutritional impact as they are often dependent upon fixed funding from
public or civil sector organizations. The public sector and NGOs alone do not have the capacity or resources
to ensure access and sustain a sufficient supply of nutritious foods and supplements for an entire population,
especially in the long term. Alternatively, the private sector has been identified as a viable partner in
addressing undernutrition and MND (Kayser, Klarsfeld, and Brossard 2014).
The existing presence of the private sector in food value chains positions it as an accelerator for
reducing malqanutrition (Gillespie et al. 2013). In part, this includes their ability to provide high-quality
nutritious foods, but it also includes their expertise in social marketing, the creation of positive nutritional
messages and their ability to complement initiatives of the public sector and NGO programs (Nelson 2006).
Moreover, the food industry may be able to contribute to the delivery of fortified products and in the
designing of business models which can be designed to reach the lowest income consumers using
innovations in branding, technology, distribution channels and marketing (Kayser, Klarsfeld, and Brossard
2014). Ultimately, business models oriented around the delivery of nutritionally dense foods to the poor
have the potential to address issues regarding consistency of availability, affordability, and acceptability in
a self-sustaining capacity.
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2.2 MARKET BASED SOLUTIONS FOR ADDRESSING NUTRITIONAL DEFICIENCY
Food consumption and procurement patterns are changing in the bottom of the pyramid (BoP). From
the demand side, there is an increasing number of rural poor moving away from food production and toward
urban centers. There are also a large number of non-self-sufficient farmers, landless and rural poor who
are making an increasing number of food purchases with the rise of real incomes over the past decade.
From the supply perspective, there is what Reardon et al. (2012) call a ‘modern revolution’ happening, with
many modern retailers now marketing staples. There is also a ‘quiet’ revolution occurring as technological
and organizational changes in the midstream segments of food value chains are occurring due to investment
from small-to-medium size enterprises.
Market-based solutions for nutrition recognize that even the lowest income households, both rural and
urban, procure at least a portion of their food from markets. As such, improving micronutrient content in
the diet will depend heavily on the ability of those living in the BoP to access nutritionally dense foods
through familiar points of sale. As Hawkes and Ruel (2012) point out:
“The links to what is produced on the farm, the consumer and the income received by
the producer do not stop at the farmgate. Far from it: food is stored, distributed,
processed, retailed, prepared and consumed in a range of ways that affect the
availability, affordability, acceptability and the nutritional quality of foods from the
consumer” (2012, 73)
Given this connection between low-income households and markets, there has been a resurgence in the
discussion around private sector solutions for addressing micronutrient deficiencies and undernutrition.
While leading donor agencies such as USAID and DFID are enthusiastic and promote the role of the private
sector in reducing undernutrition, there is still limited evidence about the characteristics of business models
that would increase the accessibility of nutrient-rich foods to the poor. Moreover, there is little known
about the capacity of businesses to deliver foods in such a way that would both enable and encourage
consumption.
In the broadest sense, the ability for markets to address MND amongst the poor depends on two factors
– the ability for business models to generate and meet consumer demand on a sustained basis and consumer
value for products with a nutritional benefit. From the supply perspective, the ability for business models
to generate and meet demand sustainably requires that businesses can successfully develop a value
proposition that captures the needs and wants of consumers, establish a functional value chain (with
particular focus on the ability to source quality inputs and establish cost-effective distribution channels),
manage risk and uncertainty, and is able to integrate into the wider business ecosystem. From the demand
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perspective, Hawkes and Ruel (2012) suggest that consumer demand generally depends on the affordability,
acceptability, and availability of the product. Henson and Humphrey (2014) add that in terms of markets
for nutritious foods, the consumer must have some level of nutritional awareness and the ability to detect
the product’s nutritional value. The latter is particularly important as the nutritional value of a food product
is a typically a ‘credence’ characteristic – or one that cannot be identified by the consumer or purchaser
even post-consumption.
Large numbers of businesses are already involved the producing and selling of food in BoP markets.
These range from informal sector to domestic formal sector businesses to multinational corporations
(MNCs). Other actors such as social enterprises, public and civil sector organizations are also involved in
the food sector in many countries. Yet markets for nutrient rich foods have not yet reached full functionality
(Befeki 2006, Mora 2000). As such, there is considerable interest in how to make markets work more
effectively as vehicles for reducing undernutrition. However, establishing business models which can
deliver such foods and achieve the necessary consumption through market strategies is a challenging and
complex process (Suchdev et al. 2010, 1223-24). To date, there is little formal research which has
established how these models may be structured to meet the demands of low-income consumers while
accounting for the constraints within such markets. Moreover, there is little rigorous evidence on the
potential for nutritional impact using such a strategy.

2.2.1 A review of existing business models delivering nutritious foods
In the past decade, there has been a reappearance of business models aiming to deliver nutrient-dense
foods to the poor. In the 1970s, market-based distribution of commercially fortified complementary foods
was a universal failure. Since then, there have been many lessons learned particularly in terms of marketing
and distribution (Allen and Shrimpton 2005, Favin and Griffiths 1992). These models exist in varying
forms ranging from million-dollar MNCs to informal ‘shanty’ stalls operating in some of the poorest slums
in urban centers. In the past several years, there has been a renewed energy to discover more innovative
business models which can directly engage with the poor to provide nutrient dense foods.
The lion-share of the dialogue on opening up pathways into the BoP has focused on the entry of MNCs
into low-income markets, either alone or in partnership with developing countries (Befeki 2006, Ernst et
al. 2015, Jenkins and Ishikawa 2010, World Business Council for Sustainable Development 2010). There
are many barriers to entry for these firms, despite extensive available resources – both financially and in a
technical capacity. In particular, many MNCs struggle with the development of an appropriate value
proposition. It is not enough to simply adapt products sold in high-income markets and repackage them as
cheap, no-frill goods in low-income markets (Ernst et al. 2015, Nakata and Weidner 2012). Other barriers
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include high costs of distribution and marketing, difficulties in maintaining a functional supply chain, and
challenges in the wider market context. Success in overcoming these barriers often requires a high degree
of localized knowledge and a deep understanding of how BoP consumers adopt new products. Foreign
multinationals generally do not possess this knowledge or have easy access to it, thereby their success in
these markets has been hindered (Nakata and Weidner 2012). That being said, there are examples of MNCs
which have had success, particularly in markets for complementary foods for infants. Nestlé, for example,
continues to dominate the markets in complementary fortified flours in many developing countries. In
Ghana, it is estimated that market share of Cerelac relative to other pre-packaged infant cereals is
approximately 90 percent (Masters, Kuwornu, and Sarpong 2011, Sanogo and Masters 2002).
Given the challenges faced by MNCs, the informal sector and small to medium enterprises (SMEs)
are receiving increasing attention for their potential in delivering nutrient dense foods to those living in the
lowest income quintiles. The World Economic Forum argues that:
“Developing small and medium enterprises (SMEs) by providing financing,
communications access, and business education opportunities can help strengthen
market systems and create a thriving private sector to drive improvements in food
production, nutrition and economic development in hungry regions.” (2006, 14)
Since they are in closer proximity to the target market, they may be able to circumvent challenges faced by
larger and foreign firms, particularly in terms of distribution. In some instances, distribution costs of food
products to low-income markets can amount to 50 to 70 percent of the final price of the product (Kayser,
Klarsfeld, and Brossard 2014). Since informal sector businesses and SMEs operate close to the intended
market, they may have a comparative advantage over larger firms, particularly in terms of distribution costs
(Humphrey and Robinson 2015). These businesses may also have a better understanding of the taste
preferences and attributes which the target consumers value when it comes to food purchases. Recognizing
that potentially undernourished people purchase much of their food in informal markets, it follows that
improvements in the performance of these markets can increase the number of poor that are reached through
them (Kubzansky 2013). Yet, these business models face many scaling and long-term sustainability
barriers. For example, they tend to have insufficient access to capital, are not well regulated and monitored,
do not have strong linkages to the wider enabling environment and cannot absorb the high costs of
marketing and generating nutritional awareness (Humphrey and Robinson 2015, Koh, Hegde, and
Karamchandani 2014, World Economic Forum 2006)
There is also an emphasis in the literature on the role of large domestic firms which already have an
existing presence in low-income markets. Their involvement has largely been in the form of fortification
of staple products consumed by low-income households. Moreover, partnerships between domestic
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processors, NGOs and governments have had success in addressing MND through fortification initiatives.
For example, iodine deficiency was rampant in the developing world prior to the nineties. The Universal
Salt Iodization program has been implemented in over 120 countries, many of whom have eradicated iodine
deficiency order or have substantially reduced it by requiring processors to fortify salt with iodine. The
World Health Organization (WHO) estimates that 71 percent of households globally have access to
adequately iodized salt (WHO 2014). Success on such a large scale, however, required a multi-sectoral
effort that included governments, industries, researchers and NGOs (World Bank Institute 2009). Yet,
without effective government regulation and monitoring the incentive for processors to comply is limited,
particularly since they can capture more market share by continuing to sell unfortified varieties in the
poorest markets.
There is clear potential for consumers living in the BoP can be reached through market-based
solutions for nutrition given the volume of food purchases made by the target population in rural and urban
areas. The business models which have emerged in this product space vary from context to context and are
often are still highly dependent on external support to achieve success in term of scale and sustainability.
The challenges and barriers to entry are high, particularly in markets where consumers may not clearly see
the benefit of modifying their purchasing behaviour. The private sector interventions to date have, at best,
seemed to have stumbled upon success as both formal and the ‘grey’ literature have been unable to clearly
define the requirements for successfully impacting nutritional status through market solutions. Drawing
from the wider literature on reaching low-income markets can, therefore, assist in defining both demand
and supply side requirements for achieving value generation, sustainability, and scale.

2.2.2 Supply side requirements for success in markets for nutrition
To be successful in correcting MND, markets for nutrition must be established such that sustainable
and scalable business models are structured to meet the requirements for making improvements in
nutritional status. It is not enough that nutrient dense foods are made more available in the market.
Depending on the food, there are minimum amounts which must be consumed in order to affect the
nutritional status of the individual. Therefore, the structuring and management of the value proposition and
business model must be done in such a way that value is created for the target food product (Schuster and
Holtbrugge 2014). The value chains for the products must then be established to ensure that the food is
nutrient-dense and safe at the point of consumption. It must also be able to maintain a stable and consistent
supply of the food. Subsequently, the ability to manage costs are critical to scale and sustain operations on
a long-term basis. Finally, the business must be able to operate successfully in the wider business ecosystem
to ensure viability and maximum impact (Henson and Humphrey 2014). There are significant challenges
and market failures associated with markets for nutrition which increase the difficulty of meeting these
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requirements and therefore the ability to generate sufficient demand and WTP required to create nutritional
impact in vulnerable populations.
2.2.2.1

Value proposition and business model

Simply defined, a value proposition is “a promise of value to be delivered and acknowledged and a
belief from the customer that the value will be delivered and experienced.” 2 Once a target food is selected
there are four requirements which the value proposition must meet in order to generate demand and WTP:
(1) the consumer is aware of the characteristics the product claims to be offering, (2) the consumer believes
the characteristics are worth acquiring, (3) the consumer believes the firm can actually deliver; and (4) the
consumer must actually be able to afford the product. In markets for nutrition, the ‘value’ of the value
proposition needs to not only to relate to nutrient content but other factors such as taste, food preparation
time, packaging and cultural significance (Humphrey and Robinson 2015). When these attributes can be
captured in the offering, even poor consumers will consider purchasing products for which they identify a
clear value. It follows, therefore, that the value proposition must be developed with a full understanding of
the role that the specific product plays in the daily life of the consumer while still maintaining affordability
(Schuster and Holtbrugge 2014).
For nutrient-dense food products, the market failures which exist in food markets of many developing
countries make it difficult to meet the aforementioned criteria. These failures arise primarily out of
asymmetric information. Since micronutrients are not tangible to the consumer, it requires the purchaser
to believe the claim that the food has a nutritional benefit. This is particularly problematic since benefits
are likely to appear slowly and cannot necessarily be linked to a specific food in particular. Due to poor
regulation and monitoring counterfeit products are common, particularly in the market for infant foods and
fortified flours (Anim-Somuah et al. 2013, Sanogo and Masters 2002). This creates significant obstacles
in achieving the first three requirements of a successful value proposition. As such, overcoming these
challenges can result in increased costs, thereby increasing the difficulty in reaching an affordable price
point. The other market failure is the public good nature of nutritional awareness. As Allen and Shrimpton
(2005) point out, success in markets for nutrition requires some sort of public awareness campaign.
However, such social marketing can be quite costly. Businesses who invest in the nutritional education of
their target market cannot preclude other businesses from capturing value from the investment. This is
particularly the case in markets for nutrition since products with added nutritional benefit are generally able

2

https://en.wikipedia.org/wiki/Value_proposition
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to retrieve a price premium. As such, the incentive for investment in nutritional awareness is limited;
without it, however, the ability to generate sufficient WTP to cover costs may be negatively impacted.
The time and resources it takes to design, test and refine the value proposition and business model
can also drive up the start-up costs. This further threatens the affordability of the product to the end
consumer (Beck, Deelder, and Miller 2010, Chandy et al. 2013, Ernst et al. 2015, Schuster and Holtbrugge
2014). Moreover, food products that are fortified and processed post-production require significant
investments in appropriate technology, increasing both cost and risk. Given the price ceiling in BoP
markets, passing the initial fixed capital investments on to the consumer is next to impossible (Kubzansky
2013). The inability to acquire start-up financing is one of the most emphasized issues in the literature.
For example, in a Monitor Deloitte survey of social enterprises, 95 percent of firms engaging directly with
poor consumers cited inability to obtain financing as a primary constraint (Koh, Hegde, and Karamchandani
2014). Furthermore, the cost of borrowing is typically high for smaller firms. In some countries, interest
rates are greater than 20 percent. As such, conventional forms of financing may not be appropriate for SME
based models. This also reduces the incentive for entrepreneurs close to the target market to deliver
nutritious foods. Karamchandani, Kubzansky, and Frandano (2009) found that social enterprises who
receive soft funding, such as a long-term grant, have been able to successfully overcome the financing
hurdle. This point is further emphasized by Chandy et al. (2013) who suggest that underwriting the fixed
portion of financing may help to ensure long-term sustainability.
Despite these challenges, the need for business models to develop a strong value proposition was
strongly emphasized in many business cases which have reviewed enterprises operating in BoP food
markets (whether nutritious or otherwise) (see for example (Kayser, Klarsfeld, and Brossard 2014)). The
ultimate aim for many businesses is to provide formal sector quality products for informal sector prices,
recognizing the emphasis which low-income consumers place on value for money. While the challenges
outlined make maintaining affordability and quality difficult, it has been accomplished and quite
successfully in some cases. For example, in Ghana, Fan Milk has been operating since 1960 selling
products such as ice cream and frozen yogurt. The micro-franchise model has allowed Fan Milk to control
costs and use the distribution network as a mouth-piece for the quality of the products being offered. The
franchise nature of the business allows Fan Milk to save on salary expenses and to capture the entire profit
margin by avoiding middlemen. It also allows them to reach those who otherwise have no access to grocery
stores or retail outlets. The brand is now well established in its quality for low prices. The value which
they have established has allowed them to generate enough demand to cover operating and investment
expenses. Their success in the development of the value proposition and the structuring of a lean but robust
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business model has allowed them to expand into six other African countries and allowed them to weather
difficult economic circumstances (Fan Milk 2009).
2.2.2.2

Value chains

Value chains for nutritious foods must be structured in a way that the food is safe and nutrient dense
by the time it is actually consumed (Henson and Humphrey 2014). This can be particularly challenging
when informal markets dominate, the target market is highly dispersed and food safety and nutritional
awareness are low. Businesses with a high degree of localized and contextual knowledge have been able to
identify strategies and solutions to these obstacles. This emphasizes the importance of proximity to the
target market in creating sustainable and successful business models.
Market failures in the regulation and monitoring characteristic of food markets in developing countries
make it extremely difficult for businesses to obtain high quality and safe inputs. Often times, the improper
harvesting or storage of the inputs are beyond the control of the individual businesses. For example, in
Ghana where groundnut-based complementary foods are produced for infants, aflatoxin-free groundnuts
are required. However, Anim-Somuah et al. (2013) found that traders did not have incentives to identify
and source aflatoxin-free groundnuts. Both Maestre et al. (2014) and Nwuneli et al. (2014) found further
evidence of medium-sized food enterprises in both Nigeria and Tanzania which had difficulties in sourcing
reliable inputs. To address these procurement challenges, many enterprises (particularly those who have
developed a novel value proposition) have integrated the supply chain into their business model. For
example, Grameen Danone Foods Limited has worked with 500 micro-dairy farmers to ensure consistency
of supply and quality. The milk production industry in Bangladesh is fairly new and it is important to
achieve high quality and consistent supply (Humberg 2011). Similarly, the Mansour Company in Egypt
works with informal sector suppliers to ensure quality products for the low-income grocery store chain,
Kheir Zamaan. Through one-year contracts, Mansour works with suppliers to improve product standards
and consistency of supply. By working with informal sector suppliers, Mansour is still able to keep the
costs low enough to reach the targeted low-income markets (Youssef 2011). Larger domestic firms typically
have integrated supply and distribution networks as well. Anim-Somuah et al. (2013) found that they have
the resources to use these dedicated networks to provide incentives to farmers or traders to participate in
their respective value chain activities.
Even more well documented and extensive are the issues for business models in establishing costefficient, lean distribution networks. These networks must be able to reach a potentially dispersed target
market (in rural areas), ensure sufficient consumption and generate the appropriate awareness of nutrition
and food safety. To generate demand, distribution must facilitate awareness building while simultaneously
addressing the relational caveat which is demanded by BoP consumers. As such, many business models
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have incorporated the ‘last-mile’ distribution model. This involves the development of localized delivery
systems based on door-to-door retail models (Chevrollier et al. 2012). The personal connection that the
purchaser can make with the retailer by having it delivered to the door has been known to be effective for
establishing the value proposition in the minds of the consumer – including the benefits the product can
have on MND. The reduction of many MND requires that the products are consumed in the correct
quantities and frequencies. Face-to-face distribution also supports this requirement. Moreover, linking the
physical distribution of products to promotion helps to establish both the value of the product and its
credibility. According to Hahn and Gold (2014), “sales effectiveness in a BoP context strongly correlates
with vigor and appropriateness of accompanying awareness raising campaigns, aiming at conveying the
specific consumer value of the respective BoP product to be marketed.”
2.2.2.3

Managing costs

The costs associated with distribution and marketing are among the more commonly cited challenges
for BoP business models. While ‘last mile’ distribution networks effectively address challenges related to
access and availability, they are expensive to implement, particularly to under-developed communities and
villages in rural areas (Agrawal and Dutt 2013). For example, a comparison of seven businesses selling
nutrient-rich products targeted at poor consumers found that distribution and marketing costs amounted to
50 to 70 percent of the end product price (Kayser, Klarsfeld, and Brossard 2014). In some instances, the
costs of distribution have been so severe that it has completely undermined the sustainability and scalability
of the business model, therein minimizing potential nutritional impacts. This has even been the case for
some MNCs which have had to cease operations due to rising costs derived from distributional challenges
(Bruyeron et al. 2010, GAIN and World Bank Institute 2007, Garrette and Karnani 2010). Costs can be
further exacerbated by the need to generate incentives within the distribution network to ensure actors
participate in their respective activities (Cheret and Desjonqueres 2014, Humberg 2011, Kaur 2013).
Finally, the costs associated with generating nutritional awareness can serve as a disincentive for enterprises
to enter into the markets for nutrition since nutritional awareness is as a public good. Therefore, the business
which invests in generating awareness cannot solely capture the value generated by the investment.
However, without it, it may be impossible to generate sufficient demand to sustain operations.
The literature does document some potential strategies that can help to mitigate distribution costs.
Some believe that these models cannot be sustained without external support. For example, Bruyeron et al.
(2010) concluded that “to sustain a business approach in rural areas, it will be necessary to either obtain a
long-term public grant subsidy or to noticeably increase the prices of the products, which would lead to a
reduction of their affordability.” Supporters of market-based solutions to poverty-related problems balk at
the suggestion and advocate for innovation over subsidization. For example, relying on existing distribution
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networks, expanding single product distribution channels to include multiple products or franchising have
been suggested as strategies to help reduce the unit distribution cost (Agrawal and Dutt 2013, Kubzansky
2013).
2.2.2.4

Business enabling environment

Businesses operating in BoP markets are often highly dependent on other businesses for the successful
implementation of their business models, particularly SMEs. While MNCs can leverage their own
resources and capabilities to achieve financial leanness and efficiency, smaller scale domestic companies
are highly dependent on the wider business enabling environment for success (Sanchez and Ricart 2010).
In fact, many of the challenges facing businesses in the BoP (particularly SMEs) exist beyond that which
they can directly influence. This, in turn, inhibits the ability to achieve scale and sustainability. Koh, Hegde,
and Karamchandani (2014) specifically identify four areas which act to inhibit growth:
1. Firm Level Barriers – Weak business models, weak value propositions, lack of managerial or
technical skills.
2. Value Chain Barriers – Lack of suitable inputs, weak sourcing and distribution channels
3. Public Good Barriers – Lack of customer, producer or channel awareness of new market-based
solution and appreciation of benefits, lack of market information and industry know-how, absence
of ineffectiveness of standards, information deficits
4. Government – Inhibitory laws, regulations and procedures, inhibitory taxes and subsidies, adverse
intervention by politicians or officials
The importance of the wider market context is further emphasized by Gradl and Jenkins (2011). They argue
that without creating an ‘inclusive business ecosystem’ which enables alliances and linkages, single entities
are unlikely to be able to change aspects of the wider external environment which inhibit growth. These
linkages include businesses, government, academia, research institutions, NGOs, businesses associations
and the media (Gradl and Jenkins 2011).
The issues faced by business models delivering nutritious foods to the poor are extensive and reach
far beyond the model itself. The literature widely documents these challenges in the wider BoP context,
but there is little dedicated to that of the food sector specifically. Moreover, there are very few examples
of businesses which have been able to structure a model such that it can overcome these challenges and
achieve long-term sustainability and scalability.
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2.2.2.5

Business sustainability – research gap

The existing research on businesses targeting improved consumption of nutrient-dense foods has not
concretely established if commercial sustainable and scalable models can be implemented in low-income
markets. It is clearly possible to develop value propositions which can target low-income markets, but this
is often at great expense to the firm due to challenges difficult to overcome such as information asymmetry.
Overcoming challenges in value chain structuring also increases costs, particularly in terms of sourcing and
distribution. These challenges can also make it difficult to ensure consistent quality and supply to the target
market, a requirement if nutritional impact is to be achieved. To some extent, these firms are also at the
mercy of the wider business enabling environment. As such, the success in reaching scale and sustainability
can be dependent on factors which lie outside the control of the firm itself.
Sufficient demand and WTP are critical in achieving scalability as well as sustainability. As it stands,
there has not yet been clear strategies on how to accomplish this. It may be that there are not a standardized
set of requirements, but rather each market must be assessed and developed individually. It is more likely,
however, that there is a wider set of learnings which could contribute to more efficient structuring of these
models to accelerate demand generation. Examining the GDFL model will lend to clearly establishing the
constraints and strategies in value proposition and business development, value chain structuring, the
management of risks costs and uncertainty and operating in the wider business environment. This, in turn,
will help to more clearly identify if these types of business models can be successful in low income markets,
particularly in terms of its ability to impact nutritional status.

2.2.3 Demand requirements and barriers to scale
The value proposition oriented around nutritious foods must also be examined from the view of the
consumer. It is not enough for food products which contain nutritional content to increase in availability
and affordability. The offering must be able to convince consumers to purchase with some amount of
regularity in order to create impact on MND. This is dependent upon their WTP for specific product
attributes and their ability to pay on a sustained basis. Many low-income consumers have been shown to
value attributes of the product beyond price alone. If WTP for nutritional benefits exists and if nutritional
content can be effectively communicated to the consumer, then businesses may be able to successfully
generate demand for nutrient-dense products.

However, there ultimately needs to be unmonitored

adherence to consumption in order for the market-based approach to nutritional deficiencies to be a viable
intervention. As such, there must also be a level of nutritional education within the target population to
ensure that the products are consumed in amounts that can correct MND.

23

2.2.3.1

Value proposition

The value proposition must be developed in light of the needs and constraints of the consumer
(Schuster and Holtbrugge 2014). Typically, low-income households are more risk averse and may be
reluctant to spend limited income on unknown products. Koh, Hegde, and Karamchandani (2014) argue
that:
“Customers may not even be ready to buy these products, especially if the products are
unfamiliar. Poor households have limited means and are economically vulnerable, which
makes them highly risk averse; few will be in a rush to adopt innovative products, even if
their use could bring significant benefits.” (2014, 12-13)
This could suggest that the value proposition for nutritious foods must be supported by nutritional
awareness campaigns. According to Allen and Shrimpton (2005), the absence of social marketing, was one
of the reasons for the failure in the marketing of commercially fortified complementary foods back in the
1970s. In addition to nutrition awareness, Henson and Humphrey (2014) also suggest that there must be
sufficient signaling which the consumer can trust regarding the nutritional content of the food. Packaging
of the product must also be considered. Households in the BoP typically spend small amounts on a daily
basis. As such, it has also been found that it is more appropriate to sell products in single serving packages
than in larger sizes (Prahalad 2006).

By adjusting the product offering to reflect the desires and the

constraints of the consumer there is greater potential for value to be created.
Though there are severe income constraints in the BoP, the poor have demonstrated value for attributes
of a product that extend beyond price alone. This may include factors that recognize cultural and societal
values or economic and political constraints (Anderson and Markides 2007, Hawkes and Ruel 2012). Other
attributes clearly valued are traits commonly found in products available through formal sector outlets such
as branding, high-quality packaging and trust-worthy advertising (Humphrey and Robinson 2015).
Ultimately the affordability component must be also balanced with other elements that will provide value
to low-income markets. Some of these characteristics will be intrinsic to the product, such as quality,
convenience, familiarity or novelty but businesses also need to work to promote awareness of these
characteristics to establish their value and credibility.
2.2.3.2

Value for nutrition
In markets for nutrition, lack of nutritional awareness amongst low-income consumers is perceived

as one of the greatest barriers to impact. Ecker, Breisinger, and Pauw (2012) concluded that without
sufficient nutritional awareness, programs that attempted to improve access to nutrition would have limited
impact on nutritional status. Shrimpton (2007) further emphasizes that sustainability will require
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commercial models to launch a simultaneous social marketing campaign to increase coverage and demand.
In market contexts, there have been mixed results as to the effect that nutritional education or information
has on the demand for products. For example, Chowdhury et al. (2011) found that the provision of
nutritional information increases the WTP a price premium for a biofortified sweet potato over the
traditional variety in Uganda. DeGroote, Kimenju, and Morawetz (2011) found that awareness of vitamins
increased WTP by approximately 7 percent.
The price of foods with a nutritional benefit are typically greater than the price of traditional, nonfortified staples. While there are businesses which are filling the gap between the inexpensive traditional
products and the expensive brand name products (Kayser, Klarsfeld, and Brossard 2014), it is necessary to
understand how much households with severe income constraints are willing to pay for such foods. There
is a growing body of evidence on the WTP of low-income consumers in developing countries for fortified
staples. Though dependent on the food product and the study, many respondents show a WTP a price
premium of 25 to 40 percent for the fortified variety over the traditional variety (see for example
(Chowdhury et al. 2011, DeGroote, Kimenju, and Morawetz 2011, DeSteur et al. 2012). Similarly, Kayser,
Klarsfeld, and Brossard (2014) found that on average, low-income households were willing to pay a price
premium of five to eight times the price of traditional foods, for foods with a nutritional benefit. The factors
which influence WTP estimates vary from study to study. Chowdhury et al. (2011) found that land
ownership, income (proxy), year of schooling and a presence of children under 5 in the household had a
significant effect on WTP. Studies on commercially produced food products are much fewer in number.
In one example, Segre et al. (2015) found that 96 percent of respondents had a positive WTP for a week’s
supply of Nutributter® (a lipid-based nutrient supplement). Of these respondents, only 25 percent were
willing to pay the minimum unsubsidized Ethiopian retail price. While there is clearly established value
for nutritional benefit, there is very little known about commercially produced food products that extend
beyond staples.
2.2.3.3

Adherence to consumption

Individuals who suffer from MND must consume nutrient dense foods on a sustained basis in order
realize an improvement in deficiencies. There is also a minimum threshold which must be consumed to
affect MND. However, there is limited evidence that low-income households will sustain consumption
without heavy monitoring. In a market-based intervention which introduced a micronutrient powder called
Sprinkles in western Kenya, Suchdev et al. (2013) found that average consumption of Sprinkles decreased
by 65 percent in the three years after the monitoring program ended in 60 study villages. Contrastingly, in
a similar program in Bangladesh, Angdembe et al. (2015) found adherence to daily Sprinkle consumption
to be 70 percent. However, the odds of adhering to the prescribed consumption schedule increased by 55
25

percent if the household had been visited by a distribution representative in the previous 60 days. Kayser,
Klarsfeld, and Brossard (2014) also found that monitoring and incentives help to drive compliance to the
required consumption schedule.
2.2.3.4

Willingness and ability to pay – research gap

Though it has been widely assumed that lack of nutritional awareness and severe income constraints
would keep low-income households from consuming the foods that could address micronutrient
deficiencies, a growing body of evidence suggests the contrary. Even without nutritional information or
education, consumers are willing to pay at least as much for nutrient-dense varieties as they are for
traditional products. This may be because even low-income households have the ability to differentiate on
quality, even with limited nutritional education (Kayser, Klarsfeld, and Brossard 2014). It appears that
there may be challenges associated with adherence. Monitoring appears essential at this stage of market
development to ensure sustained consumption. The wider BoP literature lends insight to markets for
nutrition, in determining the requirements that must be met to reach low-income consumers. Yet there is
little research which provides defines the exact requirements for success in nutritional impact. Moreover,
it has not yet been well established what interest there is of low-income households to purchase nutrient
dense foods which extend beyond their traditional diets, nor what factors influence the perceived value of
the nutritional benefit of such a product. Finally, factors associated with adherence to consumption through
the market have not been thoroughly investigated.
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3

CHAPTER 3: QUALITATIVE VALUE CHAIN ANALYSIS METHODS
The requirements for generating value for nutritious foods in the lowest income segments through the

private sector have not yet been clearly established. Research in the wider BoP market context indicates
that the structure of business models has a direct impact on the value which can be generated for products,
the sustainability of the business and the scale which can be achieved. However, there are many challenges
inherent to markets for nutrition which have not yet been thoroughly investigated, particularly in how they
might affect sustainability and scale. An in-depth qualitative value chain analysis of Grameen Danone
Foods Limited (GDFL) was conducted to more clearly identify the linkages, challenges, and strategies in
generating value for a nutritious food product amongst poor consumers while also moving towards longterm sustainability and scale.

3.1 RESEARCH OBJECTIVES
There were three primary research objectives of the qualitative analysis of the GDFL value chain:
(1) To develop a concrete understanding of the linkages between the value chain of Grameen Danone
Foods Limited (GDFL) and consumers
(2) To determine if the value chain is commercially sustainable in its attempt to deliver nutritionally
dense foods to the poor
(3) To assess the potential for nutritional impact within the target market by evaluating the
occurrence of sustained minimum consumption and the factors which affect scalability

3.2 QUALITATIVE DATA COLLECTION
A review of secondary sources was initially conducted to gather information that would lend to the
development of interview guides for the primary actors within the value chain for Shokti+. This review
emphasized the need for primary interviews as many of the facts across publications were inconsistent.
Using the information gathered from this review, interview guides were developed for the executive
management of GDFL, dairy farmers, and distribution actors. The interviews were designed to fulfill the
following objectives:
(1) Obtain detailed and factually accurate background information on GDFL and its history
(2) Obtain detailed understanding of the GDFL value chain and how it has evolved over time
(3) Obtain detailed understanding of GDFL products and markets, who they are directed at and how
it has evolved over time
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(4) Obtain background information on the nature of consumer demand for products of GDFL
Face to face interviews were conducted with eight members of the executive management including:
the managing director, human resources manager, manager of finance, head of sales, marketing manager,
production manager, supply chain manager and the food plant manager. All of the executive are
Bangladeshi, with the exception of the managing director. The interviews focused on the history of the
enterprise, the nature of value chain linkages, the evolution of the business model and constraints within
operations and development. The interviews on average lasted about one hour. While interview guides
were used, a conversational style of interviewing allowed for further insights and learnings to be drawn out.
One interview was conducted with a dairy producer. The questions asked were based on the development
of production, potential for the future, the working relationship with GDFL and linkages to inputs and
outputs. Distribution actors were asked to report on their perceptions of GDFL and the nature of their
working relationship, as well as the challenges and benefits associated with selling the Shokti+ and Shokti
Pocket. In total 20 interviews were conducted with distributors, retailers and Shokti ladies combined. The
interviews with the value chain actors were considerably shorter than those with GDFL management,
lasting approximately 10 to 15 minutes. This was due to the time constraints of the actors and the
requirement for translation. Moreover, due to the political environment at the time of the initial visit the
number of actors that could be visited in the field was limited.
Collectively these interviews helped to provide a comprehensive view of the GDFL business model
and value chain. The management’s insights provided a thorough understanding on the evolution and inner
workings of the value chain, as well a clear picture of the potentially crippling challenges. The value chain
actors gave clarity to the true nature of the linkage and challenges faced in the functionality of the value
chain.

3.3 VALUE CHAIN ANALYSIS METHODOLOGY
A qualitative value chain analysis (VCA) was used to accomplish the first purpose of this study, that
is to determine if business models which sell nutritious foods to low-income markets are scalable and
sustainable.

It was also used to fulfill the second objective of this study, which is to determine the

challenges and strategies employed by GDFL to overcome barriers to scale and sustainability. Given the
sensitive nature of quantitative data, GDFL did not feel comfortable sharing it at this time. As such, the
analysis is strictly qualitative.
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A value chain is defined by Hellin and Meijer (2006) as:
“the full range of activities which are required to bring a product or service from conception,
through the different phases of production (involving a combination of physical transformation
and the input of various producer services), delivery to final customers, and final disposal after
use.”
The analysis of these value chains is a way of assessing the systemic factors and conditions under which a
value chain operates, and the potential for achieving higher levels of performance. Broadly, value chain
analysis (VCA) maps the flow of inputs and outputs and identifies the structural and dynamic factors which
affect outcomes. Structural factors include end markets, the business enabling environment, vertical and
horizontal linkages and supporting markets. Meanwhile, dynamic factors include value chain governance,
inter-firm relationships and upgrading (Microlinks, n.d.).
VCA is an important tool for understanding the distribution of returns arising from the design,
production, marketing, coordination and recycling aspects of value chain functions (Hellin and Meijer
2006). This is particularly important in determining the sustainability of businesses targeting low-income
consumers. Returns to each actor along the value chain are essential, not only in terms of sustaining
operations, but also ensuring that a nutrient-dense and safe product reaches the end consumer. VCA aims
to find the market opportunities and the steps required to capture the benefits. It also helps to identify
obstacles and barriers to obtaining returns, both in terms of structural and dynamic factors. Ultimately it
has been established as an effective tool in mapping the pattern of benefit distribution, power relations and
institutions, identifying which actors need to change behaviour to modify outcomes, improving the
competitiveness of value chains and firms, expanding the breadth and depth of benefits, and in conducting
policy analysis (Hellin and Meijer 2006).
When conducting a VCA, the point of entry for the analysis must first be determined. The objectives
of the research will determine the point of entry. In this case the role of businesses is the primary area of
research interest. As such GDFL itself is used as the point of entry. The chain is then mapped forwards to
the type of consumer, and then backwards through buyers, producers and suppliers to sketch out the linkages
(Kaplinsky and Morris 2000). Interviews with primary sources and research of secondary sources are then
used to develop the understanding of the linkages with structural and dynamic factors which affect the flow
in the value chain. Then, using a value chain framework the collected data is further organized and analyzed
to reveal opportunities and constraints within the chain (Microlinks, n.d.).
A VCA will not only indicate the sustainability and scalability of the model, but also if the structure
can contribute to improvements in nutritional status. Since GDFL coordinates the entire value chain for
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the Shokti+ product they have a greater control over the outcomes. This analysis will therefore identify
opportunities for improving the potential for nutritional impact within the target market.

3.4 ANALYSIS FRAMEWORK
In order for business models to effectively impact nutritional status, the target foods must be consumed
in adequate amounts on a sustained basis. From the supply perspective, the value chain must be sufficiently
incentivized to produce, process and distribute the foods in such a way that generates value for the consumer
and ensures the food is safe and nutrient-dense at the point of consumption. From the demand perspective,
consumers must have sufficient value for the food product and choose to purchase it. According to Henson
and Humphrey (2014) there are two sets of requirements which must be achieved simultaneously, outlined
in Figure 6.
The structuring of the business model must meet five requirements in order to generate value for the
target food product and achieve long-term sustainability and scale. There must be mechanisms within the
value chain which will allow actors to produce and capture a share of the value that is created and recognized
by the purchaser. This value must be distributed along the chain such that the actors are incentivized to
undertake their respective function in such a way that ensures the food product is safe and nutrient-dense
at the point of consumption. The value chain must also be properly functioning and coordinated to ensure
demand requirements are fulfilled. Given the nature of delivering food to the poor, there are significant
risks associated with the development, commercialization and distribution of nutrient-dense foods. This
requires mechanisms to defray costs, risks and uncertainty along the value chain. Finally, there must be
linkages established within the wider business environment since a single firm generally has fairly low
market power.
From the consumer perspective, there are five requirements which generate value for nutrient-dense
food products. The first is that there is some level of awareness around the benefits of improved nutrition,
diverse diets, and consumption of nutrient dense foods. Purchasers must also be able to distinguish between
foods that are nutrient dense and those that are not through effective signalling mechanisms. Foods must
be available in a location that does not incur additional procurement costs for the consumer. The product
offering must be one that is acceptable in a cultural and social context, as well as the specific characteristics
(taste, appearance, ease of preparation, etc). Finally, the product must be affordable to the consumer to
procure on a sustained basis.
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Figure 6. Value Chain Analysis Framework
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Source: Adapted from Henson and Humphrey (2014)

Previous work in the BoP market context has clearly identified the potential for the private sector to
generate profits even in the lowest income segments. However, it is unclear what potential business models
have in achieving positive development outcomes given the nature of these highly cash constrained markets.
This is partially since it is difficult to clearly establish if nutritional impact has been made. While the
number of servings sold provides a good indicator of the scale that has been achieved, it is impossible to
know the rate of repeat purchases which is required to determine nutritional impact. Sustainability and
scale of the business model are necessary but not sufficient conditions for the use of business models as
nutritional interventions. The subsequent section examines the GDFL business model according to this
framework set out by Henson and Humphrey (2014) to determine the potential for long-term sustainability
and the magnitude of scale. It also identifies barriers which arise from the current business model to
achieving the maximum nutritional impact. It is important to note that there are many other factors that are
needed to correct micronutrient deficiencies. Impact for GDFL refers to the maximum effects which can
be achieved by regular consumption of a nutrient dense commercially fortified yogurt product.
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CHAPTER 4: GRAMEEN DANONE FOODS LIMITED – VALUE CHAIN
ANALYSIS
Grameen Danone Foods Limited (GDFL) is joint venture between the European food company

Groupe Danone and the Grameen Group of Bangladesh. It is registered under the Bangladesh Business Act
as a social enterprise. While it aims to be self-sustainable and requiring investment only at start-up, it
measures return on investment according to social objectives (Yunus, Moeingeon, and Lehmann-Ortega
2009). The business materialized as a result of a casual conversation between Dr. Mohammad Yunus,
founder of Grameen Bank, and Franck Riboud, former CEO of Groupe Danone regarding levels of
malnutrition and poverty in Bangladesh.
Given Danone’s experience in dairy production, GDFL developed a value proposition around a fresh
probiotic yogurt that would be fortified with 30 percent recommended daily allowance (RDA) of vitamin
A, zinc, iodine and iron. This was risky, in that there was neither a market for yogurt in this form nor a
strong dairy sector. Yet Yunus and Riboud felt that the product offered the greatest nutritional benefit they
could offer given their field of expertise. According to Yunus, Moeingeon, and Lehmann-Ortega (2009)
this ability to leverage expertise and resources through partnerships is a key feature of the social enterprise
model. The investment for the factory was obtained through a publically-funded mutual fund created by
Danone. The fund offered investors a return of social benefits instead of financial benefits. As of 2010, 25
percent of Danone’s France based employees opted to participate. The mutual fund raised €765 million, 20
percent of which came from Danone. Approximately 90 percent of these funds were invested in moneymarket instruments which would yield a predictable rate of return and 10 percent was invested in GDFL
which would yield no return (Yunus, Moeingeon, and Lehmann-Ortega 2009).
GDFL established two social objectives from the outset – (1) to bring health through nutrition to the
poorest children of Bangladesh; and (2) to reduce poverty, create employment for local people, in particular
through a rural distribution network of ladies. The products manufactured by GDFL aim to fulfill the first
requirement, while the structure of the value chain aims to fulfill both requirements, particularly the second.
The factory was built in a peri-urban area of the Bogra district to facilitate job creation in an area with a
high rate of unemployment, see Figure 7. The location was chosen due to the high rate of unemployment
and its proximity to one of the largest milk producing areas in the country. This helped to improve the
access to local dairy farmers while effectively lowering transportation costs.
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Figure 7. Map of Bogra District, GDFL Factory Location

GDFL Factory

Source: http://mapofbangladesh.blogspot.ca/2011/09/bogra-district.html

Since dairy and yogurt production was in its infancy in 2005, the business model was designed to coordinate the entire value chain. Following a more thorough background on the evolution of the business
model, an analysis of the GDFL value chain is provided by applying the conceptual framework outlined in
Chapter 3. The value chain is pictured in Error! Reference source not found..

4.1 THE GDFL BUSINESS MODEL AND ITS EVOLUTION
In 2005, when GDFL began operations there was very little that resembled a business model. Yet the
political and private sector landscape in Bangladesh required that the enterprise adapt quickly in order to
survive. The sharing of best practices between Danone and Grameen provided a platform for GDFL to
make rapid changes to the structure of their business model and value chain, such that the business would
be sustainable. Danone was able to provide expertise in technical aspects of production, organizational
structure, efficiency and profit-and-loss based thinking. The social capital contributed by Grameen, such
as the initial network of rural ladies, was integral in the establishment of the enterprise. While the initial
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social enterprise model has been retained to date, GDFL management is continually working to find the
path to long-term sustainability. In this, the need for pragmatism is recognized. As such their approach is
constantly revisited to determine if the social business model is still the most suitable for achieving their
objectives.
Since 2007, GDFL has focused on building a reputable brand name. They have registered as a business
under the Bangladesh Companies Act of 1994 and as of 2009 started filing VAT and tax. In 2009 the
supply chain team became fully software supported, helping to improve the overall efficacy of the supply
chain. All of these activities have contributed to the organizational structure which has been critical to its
success. Given the unique nature of GDFL, it is not yet clear what exactly achieving sustainability will
entail. According to GDFL management it is framed in terms of revenue and replication. The business
must be able to reach a level of revenue that will allow them to both maintain daily operations and invest
in the functions of the model. This will depend on their ability to increase demand while improving the
efficacy of value chain functionality and cost management. Replicability will indicate that the model has
been successful in achieving the desired outcomes. Originally the aim was to replicate the model at least
50 times throughout Bangladesh. However, they have now realized that it might be more realistic to aim
for two or three times, with the potential for attempting the model in another country.

4.1.1 Development of the Value Proposition
Prior to the creation of the yogurt, the Global Alliance of Improved Nutrition (GAIN) conducted a
small study to determine the primary micronutrient missing from Bangladeshi children’s diets. The key
nutrients were found to be iron, zinc, iodine and vitamin A – consistent with other nutritional research in
Bangladesh (see for example (HKI and JPGSPH 2013)). The probiotic yogurt Shokti+ was then developed.
Today it is sold in 60 gram cups for 10 BDT (~US$0.12). Table 2 summarizes the nutritional composition
of the yogurt. In 2014, GDFL also introduced a long shelf life (LSL) product called Shokti Pocket which
is sold in 40 g pouches for 6 BDT. Both products target children ages 3 to 12.
In 2012, Johns Hopkins University conducted a randomized double blind control trial on the efficacy
of the yogurt. Sazawal et al. (2013) found that children who consumed the yogurt every day for a year had
better gains in height velocity, and had improvements in hemoglobin and zinc concentrations. While iodine
decreased over the duration of the study, the concentration of those consuming the fortified yogurt declined
less than those who consumed the unfortified variety. Given this information and recognizing the income
constraints of the target market, GDFL set target consumption at a minimum of three cups per week.
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Table 2. Composition of Shokti Doi

Nutritional Composition
Energy (kcal)
Protein (g)
Lipids (g)
Carbohydrates
…of which sugars
Calcium (mg)
Phosphorous (mg)
Iron (mg)
Zinc (mg)
Iodine (µg)
Vitamin A (µg)

Per 60g
71.6
2.3
2.5
10.1
3.8
85
67
3.3
3.0
40
140

% RDA
18.4%
18.7%
30%
30%
30%
30%

Source: Sazawal et al. (2013)

To ensure that Shokti+ was reaching those in the D and E income quintiles, it was sold in 80 gram
cups for 5 BDT (~US$0.064).3 Unfortunately, GDFL did not anticipate a steep rise in the price of milk.
Over the course of a year the price of milk increased 150 percent, rising from 16 BDT per litre to 40 BDT.
As a result of the growing dairy industry in Bangladesh, and rising milk consumption nationally these costs
have continued to rise. As such, the price and size of the cup has changed several times since 2008. Today
Shokti+ is sold for 10 BDT in 60 gram cups to low income markets, and for 30 BDT in 80 gram cups to
high income markets.

4.1.2 Dairy Production
Owing to its second social objective, GDFL has worked closely with local micro dairy farmers to
generate a steady income stream and a continual supply of high quality milk. While no formal contracts
are signed, GDFL is committed to sourcing as much milk from the farmers as possible. As such, they
guarantee the farmers that they will purchase 100 percent of daily production. Depending on the season,
however, this may not satisfy GDFL’s production requirements and the shortage is sourced from the local
spot market. Even during the dry seasons, they are generally able to source 70 percent of required milk
from micro producers.
Fresh milk is transported in metal cans to a collection point or directly to the main chilling center twice
daily. GDFL created the collection points to facilitate ease of delivery for the producers. The transportation

3

Income quintile explanation
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process has considerable implications for women, who can save up to eight hours selling their milk to
GDFL instead of the market. Producers are paid the market price in cash, on the spot. This cash flow helps
the producer to capture more value by avoiding transactions through middle men. Compensation is based
on the lactose content of the milk, which is measured upon delivery at the collection points or chilling
centers using a lactometer. A minimum of 27 units of lactose and 3.2g of fat per litre is required, for which
the producer is paid 34 BDT (the local market price). For each additional unit of lactose in the milk an
additional taka is paid, up to 42 BDT per litre. The milk is stored in a large chilling tank which holds the
milk at 4ºC. The operators of the collection points and chilling centre have been trained in safe food
handling practices and are given resources to maintain hygiene (hair nets, gloves, lab coats, etc.). These
practices help to ensure a high quality and safe raw input for producing Shokti products.

4.1.3 Storage and Transportation
Any milk delivered to collection points is delivered to the chilling centers, where milk is chilled to
4°C in a storage tank. The milk is then transported daily to the factory using a refrigerated truck.
Approximately 6,000 to 8,000 litres of milk are collected and transported per day. The drivers of the trucks
are paid a salary by GDFL.

4.1.4 Production
The factory was built in 2006, using an investment of US$1 million from the publically-funded mutual
fund established by Danone. It was built to ensure production efficiency, but placed a higher emphasis on
manual labour so as to generate employment. The original capacity of the factory was 1,600 tons of fresh
yogurt per year. When production officially started in 2007, Shokti+ was the enterprise’s sole product. In
2007 only 180 tons of yogurt were produced. In a factory with a capacity for nearly nine times that amount,
this was a serious threat to sustainability. Purchasers were not familiar with purchasing yogurt on a regular
basis for the purposes of nutrition. Marketing activities and increased nutritional awareness slowly grew
the demand for Shokti+. After two consecutive years of 100 percent growth, the capacity of the factory
was expanded to 3,000 tons per year in 2010. In 2012 production declined by 12 percent due to the lack of
political instability in the country. Daily strikes called “hartals” made sourcing and distribution extremely
challenging since movement was restricted.4 At the time of the interviews, management indicated that 2014
was showing signs of recovery.

4

A hartal is a mass protest, often used by political parties to pressure the party in power, involving a shutdown of

workplaces, offices, courts of law, etc.
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Currently there are two production lines in the factory – one for Shokti+ and one for Shokti Pocket.
The two products undergo a similar processing method and contain the same level of nutrition, though the
LSL product undergoes an ultra-high temperature (UHT) treatment.
Figure 8. Yogurt Production per Year (Tonnes), 2007-2013
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Source: GDFL Management Interviews, 2014

4.1.5 Distribution
Given that the primary target market is in the rural communities of Bogra, the key to GDFL’s
sustainability has been developing an efficient, cost-effective ‘last mile’ distribution model. When
operations began in 2005, a proximity-based model was implemented targeting the 30 kilometer radius
surrounding the factory. In 2009, GDFL started to realize they would not be able to survive solely in rural
areas and subsequently expanded distribution to the urban centres of Dhaka, Chittagong and Sylhet. Since
rates of MND are high in these cities, GDFL was still aligned with their original social objective to bring
health through nutrition to the poorest children of Bangladesh. In 2010, they stopped distribution to Sylhet
because it was too difficult to maintain the cold chain. Today the distribution model is 30 percent proximity
based and 70 percent focused in urban areas.
There are four distribution channels for Shokti+ and three for Shokti Pocket. The Shokti ladies are a
key feature of the GDFL business model and the primary distribution network in the rural region. The
ladies, many of whom have worked with other Grameen enterprises, distribute Shokti+ and Shokti Pocket
on a daily basis to households in their communities. Using micro-credit, the ladies procure the products
from rickshaw drivers, called rickshaw van sellers (RVS), on a daily basis. Each RVS services 10 to 15
ladies per day. In turn, each RVS is serviced by a CNG driver who picks up the product from the factors
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and transports it to rural locations.5 Each CNG driver services 4 to 5 RVS. Sales officers are also employed
in the peri-urban area of Bogra to distribute the product to retail shops in partnership with RVS. In
comparison to Shokti ladies and retail shops who earn a profit margin per cup sold, the sales offices, RVS
and CNG drivers are paid a salary by GDFL.
The other two channels are used to distribute the products to the urban areas. GDFL works with
approximately 32 distributors in Dhaka and 20 distributors in Chittagong. These distributors pay GDFL
directly on a cash basis for the product. The distributors hire a CNG driver to pick up the ordered product
from the factory and transport it to the distributor’s warehouse in the cities. Similar to the region of Bogra,
RVS and sales officers then sell the products to the retail shops. A summary of the margins for each of
these products in the three channels which target low income consumers are summarized in Table 3.
Shokti+ is also sold in modern trade shops in 80 gram pots for 30 BDT. GDFL stores the product in its own
warehouses in the urban centres for distribution to these shops.
Table 3. Distribution channels and margins by product

Distribution
Actor
Shokti Lady
Rural
Retail Shop
Rural
Distributor
Urban
Retail Shop
Urban

Product

Price Paid

Price Sold

Sold To

Shokti+
Shokti Pocket
Shokti+
Shokti Pocket
Shokti+
Shokti Pocket
Shokti+
Shokti Pocket

9 BDT
5.4 BDT
9 BDT
5.4 BDT
8.3 BDT
5.1 BDT
9 BDT
5.4 BDT

10 BDT
6 BDT
10 BDT
6 BDT
9 BDT
5.4 BDT
10 BDT
6 BDT

Consumer
Consumer
Consumer
Consumer
Retail Shop
Retail Shop
Consumer
Consumer

Bought
From
RVS
RVS
Sales Officer
Sales Office
GDFL
GDFL
GDFL
GDFL

4.1.6 Target Market
According to the first social objective, GDFL aims to target the poorest children between the ages of
3 and 12. Since starting operations they have realized that reaching the poorest children might not be
possible, at least within their current operating structure. They have shifted their focus to the children in
the third and fourth income quintiles. In perspective, only 5.2 percent of income accrues to households in
the lowest income quintile, compared to 51.8 percent to the households in the highest income quintile. In
2010 the monthly income household was 11,479 BDT (~US$147). According to the cost of basic needs
(CBN) method, the poverty line in 2010 was 5,948 BDT per month. In 2010, 31.5 percent had an income

5

While CNG technically is the fuel used in Bangladesh, it has become the common local term for a three wheeled

motorized vehicle
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less than the poverty line. While GDFL targets households whose incomes lie on the poverty line, they are
unable to reach the extreme poor.
Figure 9. Value Chain for Shokti Products

The diet diversity score (DDS) is a commonly used indicator to assess the adequacy of diets and
nutritional status of individuals and households in developing countries. Individuals are asked to report
consumption of a variety of food groups from a set recall period. The Food Security and Nutritional
Surveillance Project report (FSNSP) in Bangladesh uses a 24-hour recall period. A 9-point score is then
constructed for each respondent. In addition to generating the DDS it is provides a fairly complete picture
of diet composition, both nationally and at a regional level. Figure 10 shows consumption of food groups
for the regions where GDFL distributes to (Bogra is located in Rajshahi). All women surveyed consumed
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starches, oil and some type of condiment. As foods increase in nutrient density the percentage of
consumption decreases.
Figure 10. Diet Composition of Women (10 to 49 years old)
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The distribution of DDS for all seven regions in Bangladesh is shown in Figure 11. According to the
FSNSP, a score of 4 or less indicates an inadequate diet. For every region except for Sylhet, more than 50
percent of women did not have an adequate diet. Even though 19 percent of the FSNSP sample were in the
highest wealth quintile, only 6 percent of the women had a score greater than 6. This suggests that MND
exist across all wealth quintiles in Bangladesh. So while GDFL may not be able to reach the poorest of the
poor, there is still potential for nutritional impact to be made in other quintiles.
Figure 11. Distribution of DDS by Region
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4.1.7 Role of GDFL in Value Chain
Since GDFL measures return on investment through the achievement of social objectives they
orchestrate the entire value chain. They have played an integral role, not only in the distribution of a nutrient
dense food product but they have invested in nutritional awareness, implemented mechanisms to ensure
food quality and safety, generated employment and contributed to the growth of entrepreneurial skills of
both micro-dairy farmers and local ladies. Their involvement in the community surrounding the factory
has also contributed to changing perceptions around the role of women in the workforce. GDFL cited that
while many husbands were initially skeptical of women working for the enterprise, today whole families
are employed in different roles. GDFL provides gender training at the factory which has also contributed
to changing how women are viewed.

4.2 VALUE CHAIN ANALYSIS
For businesses to be involved in generating improvements in nutritional status, the model must be able
to generate value for nutritious food products such that purchases are made in adequate amounts on a
sustained basis. The business model must also be sustainable in the long-term to ensure that nutrient-dense
foods are consistently available in the market. It must also be scalable to reach as many malnourished as
possible. Together these elements also identify if commercial business models can successfully be
implemented in low-income food markets. The framework outlined in Chapter 0 provides the basis for the
analysis to determine if GDFL is able to achieve the aforementioned criteria.

4.2.1 Supply Side Requirements
Given unfamiliarity with nutrient-dense food products, particularly those which lie beyond the
traditional diet, a business model must be able to successfully convince the consumer of the worth of a
product’s characteristics such that they will consume it on a sustained basis. To do so, the value chain for
the product(s) must be structured in a way which ensures that attributes the consumer values are delivered
consistently. This requires that there is an ability to capture value from the added nutritional benefit or
increased nutritional awareness. There must then be sufficient incentives for value chain actors to
participate in their respective activities.

This also requires effective value chain coordination and

governance. Finally, the enterprise must also be able to effectively manage risks while integrating itself
into the wider business environment to ensure longevity.
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4.2.1.1

Value Chain Structuring – Value and Incentives

Nutritional awareness essentially acts as a public good. Any firm investing in the education of its
consumers to generate demand for the benefits of nutritional products cannot preclude another firm from
capturing the value from increased nutrition awareness. However, nutritional education is essential to
creating demand for products like Shokti+. To date GDFL has been able to capture value from first mover
advantage. However, to help insulate themselves from potential competition, GDFL has coupled nutritional
awareness building with marketing activities to link the Shokti brand name to a high quality product with
health benefits. This has allowed them to capture value for the nutritional benefit of the yogurt but also the
quality and trustworthiness of their brand. Typically, locally produced foods are typically seen as inferior,
even by low income consumers; however, GDFL has been able to successfully differentiate Shokti+ and
Shokti Pocket from these products.
GDFL must be able to meet the claims of their value proposition. As such, there must be sufficient
incentives along the value chain to ensure that actors will participate in their respective activities. To ensure
the desired end product reaches the target consumer in a form that will generate demand, GDFL has
designed various incentive structures in production and distribution. The incentive structures were also
designed in light of the second social objective – to reduce poverty in low income areas. While processing
is heavily monitored by management at the plant, GDFL has limited direct control over the dairy farmers
and the distribution network. As such, the incentives structures are not only integral in ensuring the quality
and safety of the product but also maintaining the functionality of the value chain.
When GDFL first started working with the farmers, water adding was a common problem. A pay
structure was developed to incentivize an improvement in the quality of the milk. Today the milk is checked
at the chilling centre or collection point with a lactometer to check the lactose and the fat content. The
minimum lactose content is 27 units and receives 34 BDT per litre; for each additional unit an additional
taka is paid up to 42 BDT per litre. The minimum fat content must be 3.2g per litre. GDFL works closely
with local micro dairy farmers to meet this quality and generate incentives for participating in the value
chain for Shokti+. Farmers are directly paid the market price twice per day and a lump sum loyalty payment
after three months. Alongside dairy production education and training, the producers are offered several
other services and aids free of charge including: artificial insemination and cross-breeding services,
veterinary and medical services, high quality grass seed and feed training. Overall milk production has
increased on average by 430 percent since 2007, increasing from 1.5 litres per cow to 8 to 15 litres per cow.
These incentives for the micro-producers are essential in maintaining both quality and consistency of
supply. This is particularly important as the competition for milk sourcing increases in Bangladesh.
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The Shokti ladies are the primary distributor of Shokti+ in the rural area of Bogra. To incentivize
sales, the ladies are paid 0.5 BDT per cup as a salary and receive a 1 BDT profit margin on each cup sold.
GDFL helps the ladies by creating a sales area for the ladies to work in that will allow them to earn a
worthwhile daily profit. This is particularly important in sustaining availability since most ladies will exit
the value chain if they sell less than 40 cups per day. Incentivizing the ladies to participate consistently in
the value chain has been a challenge. In addition to insufficient sales, ladies will exit after price increases,
if they have household work to complete or simply if they just do not feel like distributing on a particular
day. This incentive structure could also potentially be creating unintended consequences in terms of
household targeting. Since ladies earn a profit per cup, they may be more inclined to target households
which will readily pay, as opposed to trying to spend time persuading reluctant consumers. Households
who were purchasing Shokti+ were found to have a higher than average diet diversity score than households
who had never heard of the product (ANOVA <0.0001). Similarly, households who were unaware of
Shokti+ had an average weekly household income that was significantly lower than households who were
aware of the product (ANOVA <0.0001). This could suggest that ladies may be targeting households with
higher dietary quality and income to achieve a higher level of sales.
Retailers are the other key to availability and trustworthiness of the brand in the urban areas. They
are also compensated through unit based margin. Compared to other snacks the margin is very low. Some
retailers sell the product because they believe in what the business is trying to do - but most are concerned
with the amount of profit they earn. During initial interviews retailers commonly cited the low margin as
their number one complaint in selling Shokti+. To address this, GDFL designed a voluntary incentive
program linked to the number of cups sold. Based on the number of cups the retailer sells in a certain time
period they earn a gift (iron or crockpot) for two intervals of sales. These small retailers, however, often
exploit promotional programs for their personal gain. This behaviour has detracted from targeted marketing
strategies designed to increase consumption. This could ultimately jeopardize the reputation of GDFL in
the communities thereby reducing the value that can be captured from the brand name.
Distributors have a direct influence on the consistency of availability in urban centers but are must
more difficult to incentivize. Each warehouse supplies approximately 160 stores. They also earn a volumebased margin, yet many distributors are not satisfied with the margin they currently earn. Compared to
other snacks, the margin is quite low, thereby increasing the risk of the distributor’s exit. They, like the
ladies and retail shops, can exit the value chain at any time with no penalty. This in turn jeopardizes the
supply to participating retailers. Furthermore, there is limited incentive for quality management. GDFL
has had high rates of returns from some distributors, reaching almost 7 percent. Recognizing their limited
capacity to incentivize distributors, if quality requirements are not met a new distributor is sought out.
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Another challenge with the distribution in the cities is the salary paid by the distributors to the van pullers.
This puts an integral part of the distribution mechanism beyond the scope of GDFL’s control. They have
attempted to encourage distributors to pay their van sellers a better salary to maintain incentives for selling,
unfortunately they have very little reach in this area.
4.2.1.2

Value Chain Structuring – Coordination and Governance

Due to a high level of inter-dependency between value chain actors, successful governance and coordination is critical to sustainably meeting consumption requirements. Failure by one of the actors to
deliver may result in increased costs affecting affordability, disruptions in availability, or disturbances in
acceptability (such as freshness of taste). This is particularly the case for the value chain of Shokti+, which
is organized around a daily system of operation. Disruptions to and challenges within the chain been a
noteworthy challenge for GDFL, particularly in terms of sourcing, processing, cold chain management and
distribution.
The sourcing of quality inputs is a significant challenge in unstructured markets like the milk sector
in Bangladesh. This has raised costs significantly for GDFL who must invest in proper inputs, education
and incentive structures to ensure they obtain nutrient-dense milk. There have also been challenges in
sourcing high quality sweeteners for Shokti+. Originally, GDFL wanted to avoid using sugar in the yogurt
to ensure maximum nutritional content and so date molasses was used instead. It has the added benefit of
dietary fibre, protein, vitamin A, calcium, iron and unsaturated fats. However, GDFL was unable to ensure
consistent quality of the molasses which they found to be highly variable. In the past several years, they
have switched to sugar to help reduce costs.
A significant amount of coordination and governance is also required to ensure consistent supply of
milk. GDFL’s objective is to obtain 100 percent from micro-farmers but the demand for milk is increasing
daily. Particularly during peak times supply can be very scarce. When the micro-farmers cannot supply
the amount required there are limited sources from which to obtain it. Since the dairy market is fairly new
in Bangladesh there are very few commercial farms and co-operatives in the country. Supply is further
constrained by large competitors such as Milk Vita and Aarong Dairy who are starting to mirror GDFL’s
payment structure to capture more micro-farmers. Since there is no milk storage capacity at the factory the
amount of milk collected on a daily basis affects the quantity of yogurt that can be produced.
Breakdowns of machinery, while not frequent, can pose a serious threat to the functionality of the
value chain. It also results in serious livelihood consequences for many actors within the chain. GDFL has
built a reputation of trust with farmers revolving around daily pick up and payment for milk. However, the
factory has no storage capacity; thus when the machinery is not operational the milk cannot be picked up.
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This threatens the relationship that GDFL has built with the farmers and their weekly income. This also
means that no product is delivered for several days while the machinery is being fixed. This has significant
implications for the farmers and Shokti ladies who rely on daily income. Moreover, it may prevent the
target group from consuming the minimum required quantity. Retail shops therefore play an integral role
in carrying this deficit during times of production disruption.
Due to the fresh probiotic nature of Shokti+, maintaining the cold chain is a key element to maintaining
the freshness and quality of the product at the point of consumption. In 2007, this was one of the biggest
obstacles to overcome at every level of the value chain. The number of cooling trucks was very low, the
number of stores with fridges was low and ladies had to transport the product for hours at a time. In 2013
the political instability caused blockages and strikes which affected GDFL’s ability to pick-up milk daily
and make timely deliveries. The traffic congestion and poor road conditions of the country have also had
similar impacts. The other challenge in maintaining the cold chain has been the result of poor education.
A portion of the retailers do not store the product in the fridge. Some believe that if the consumer cannot
see it they will not buy it. Others believe that as long as they sell it by the expiration date it does not need
to be refrigerated. From the consumption perspective, many purchasers don’t keep the product cold until
ready to be consumed. While lack of refrigeration does not threaten the safety of the product, it has
implications for taste and freshness. Since GDFL is unable to strictly monitor refrigeration, a highly
coordinated educational strategy must be used at all levels of the value chain to ensure that the end consumer
obtains a high quality product. However, this increases the costs of distribution significantly. Currently,
maintaining the cold chain is the greatest portion of the cost structure.
GDFL has been working continually to improve the efficacy of the value chain. This has resulted in
improvements in the shelf life of the product, receivables cycle and volume of sales. However, the coordination of distribution actors has proven to be extremely challenging since the ladies, retailers and
distributors can freely enter and exit the chain without penalty. The current structure of co-ordination and
governance is complicated, and leaves gaps where GDFL has little no control over sales volume or
availability.
4.2.1.3

Managing Risk

Given the operating environment GDFL faces significant risk from a variety of sources. The
innovative nature of GDFL’s products creates significant operational and strategic risk. This results from
the product form and packaging, the selected target markets, development of the product portfolio and risk
of counterfeits. Volatile prices of inputs jeopardizes the affordability of the product and ability to cover
operating expenses given the present sales volume. Finally, given the undeveloped nature of markets for
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nutrition, particularly for commercially produced fortified products, there is a great degree of uncertainty
in terms of competition.
Low-income consumers tend to be risk averse in terms of adopting unfamiliar products. Since Shokti+
was a novel product with very little awareness regarding its benefits or required consumption patterns,
introduction into the low-income market was a huge risk. It was especially risky given that the Bogra
region is known throughout the country for its famous ‘doi’, or yogurt. Shokti Pocket is also totally
unfamiliar product in terms of taste, consistency and form. The uniqueness of the products forces
distributors, retailers and Shokti ladies to absorb some of the risk since they must purchase the product prior
to selling it. This was one way for GDFL to dissipate some of the risk across the value chain; however, it
also limits the willingness of the various actors to carry the product. Despite its innovative nature, GDFL
was able to recognize attributes which low-income consumers value. Once GDFL was able to generate
increased awareness of the nutritional benefit through marketing activities and public awareness campaigns,
consumers readily saw the benefit of feeding their child a snack which they both liked and was healthy for
them to consume.
Through research and development activities conducted in India, GDFL is trying to develop a
diversified product portfolio that includes less expensive products with the same level of nutrition. For
example, the LSL product was developed in response to difficulties and costs in maintaining the cold chain
for Shokti+. However, the development of an expanded product portfolio also carries risk, particularly
when the products are innovative commercially fortified food products. For example, the LSL line in the
factory is currently only producing approximately 10 percent of capacity. The cost of investment cannot
nearly be covered by the current sales volume, not to mention daily operating expenses. While Shokti
Pocket will be able to take advantage of the current brand awareness, there will be significant costs
associated with marketing and advertising to increase adoption. Moreover, these activities will also be
required in areas where GDFL has not yet been able to reach due to insufficient refrigeration.
To date, GDFL has had first mover advantage in the market. While there is a locally produced yogurt,
consumers don’t view these products as comparable. The local doi is served in households on special
occasions or with a meal while Shokti+ and Shokti Pocket are consumed as a snack. As such, other products
such as chips or chocolate are more direct substitutes. However, there are no other fortified snack products
currently in the market. Due to insufficient regulation in the market, there is a high risk of counterfeits in
the market. This is a particular problem in the market for nutritious foods, since the nutritional benefit is a
credence characteristic. As such, it would be nearly impossible for the consumer to detect that the product
was not Shokti or contained no micronutrients. This is an extremely difficult area to tackle, as it is beyond
the scope of what GDFL can directly influence.
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Fluctuating costs and prices of inputs have also increased the risk which GDFL faces. In Bangladesh
there is a high rate of inflation, approximately 10 to 12 percent per year. The price of milk which has
increased by 150 percent since 2005 also contributes to increased costs. Since consumers are price sensitive
and expect to be able to pay the same price day after day, increase in the cost of the Shokti products results
in a severe drop in sales. Cross-subsidization across different revenue streams is a particularly useful
strategy in this case. While Shokti+ is sold in 60g cups for 10 BDT to low income markets, it is sold in 80g
cups for 30 BDT in high income markets in the modern trade shops. To date this market segment only
represents 5 percent of production; however, this price discrimination strategy may help to further defray
costs thereby allowing GDFL to offer the products at a cheaper price to the poor. This strategy is commonly
employed by other Grameen enterprises, and in some cases they are able to offer products for no charge the
poorest of the poor. Currently, GDFL is exploring the scope for deploying such a strategy in their own
operation.
While GDFL does not currently face any direct competitors the threat of new entrants is high. GDFL
has borne the brunt of the costs and growing pains of this emerging market. However, they are confident
that they have established a relationship of trust and loyalty, differentiating themselves in quality and
reputation. They also have the technical and mechanical expertise of Danone which they believe helps to
insulate them from some level of risk of new entrants. Yet a somewhat distinctive challenge for GDFL is
the high degree of competition they face with other snack products, such as chips or chocolate. In this way,
Danone’s technical expertise may not isolate GDFL from the threat of substitutes given that other large
multi-national companies such as Nestlé are present in the market.
4.2.1.4

Integration in the Wider Business Eco-system

Enterprises in emerging markets do not exist in isolation, but rather they are dependent on the wider
business eco-system to achieve scale and sustainability. As mentioned in Section 2, networking with this
wider network are essential, yet GDFL has yet to establish any such linkages. However, GDFL has
recognized that there may be some opportunity for the development of synergies with local organizations.
For example, there may be opportunity for Shokti+ to become part of food distribution programs. To date
they have already started work with WFP, CARE and GAIN. GDFL recognizes that they have similar
objectives to these organizations, they just happen to be a private entity. Synergies between NGOs and
GDFL may help both organizations to accomplish their objectives and continue to advance job creation.
Given the low market power of single firm, connections with a wider business network may also help
to increase the lobbying ability. Linkages to government and policy makers is particularly important in
incomplete markets. If GDFL is to be sustainable while also generating nutritional impact, there is need
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for linkages that will allow them to lobby for changes in regulation and monitoring. This will help to reduce
the risk of counterfeits or copy cat products which may not contain nutritional content.

4.2.2 Demand Requirements
To achieve desired nutritional outcomes, target foods must be consumed in adequate amounts on a
sustained basis. For consumers to actually choose the target foods there must be some level of nutritional
awareness and mechanisms to signal the nutritional content to the purchaser. The food product must also
be available, acceptable and affordable. Business models have the potential to address these constraints or
obstacles to bring about the sustained consumption of nutrient-dense foods through the market. Meeting
these requirements also contributes to the sustainability and the scale of the model (Henson and Humphrey
2014). In the case of GDFL, business activities have successfully generated demand for a novel food
product which has the potential to contribute to improvements in nutritional status. As of 2014, 100,000
cups of Shokti+ were sold per day. There is still a significant gap between the potential for impact and
impact itself; however, meeting these requirements are necessary if any desired outcomes are to be realized.
4.2.2.1

Nutritional Awareness

Awareness of the benefits gained from consuming nutrient-dense foods is a key driver of demand. An
understanding of the importance of a diversified diet can also influence food purchasing decisions. To date
this has been a key challenge for GDFL since they are largely constrained by a lack of available funds to
spend on advertising, education, and information dissemination. As such educational campaigns must be
well planned, highly coordinated, and carefully executed. However, the widespread lack of nutritional
awareness, particularly in the rural areas, makes it difficult to achieve any noteworthy changes in
perceptions.
In the rural areas, mothers are the primary purchaser of Shokti+ as they are they are largely responsible
for food purchasing decisions in the household. Due to a general lack of education and nutritional
knowledge, mothers do not necessarily understand the importance of micronutrients and therefore
consumption of vitamins and minerals is not prioritized. If their child appears healthy there is generally
little concern given for the difference that proper nutrition could make. Furthermore, GDFL estimates
approximately 70 to 80 percent of the rural population is unaware of their daily food chain. This lack of
awareness implies that there is little attentiveness paid to the quality and nutritional content of foods they
are consuming. Contrastingly, children are the primary purchaser of Shokti+ in the urban areas. Their
primary reason for purchasing Shokti+ is for the product’s taste while awareness of the nutritional benefit
remains limited.
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Despite the lack of available funds for raising nutritional awareness, GDFL recognizes that this is a
key strategy in driving demand. As such, they have developed several integrated cost-effective approaches
to increase education and change perceptions. First, the Shokti ladies and shopkeepers are able to serve as
a practical avenue for nutritional education due to their frequent interaction with consumers and purchasers.
As such, the ladies are provided in-depth training on micronutrients and their related benefits. GDFL has
used community involvement as another mechanism to disseminate nutritional information. In-school
demonstrations were conducted in an attempt to educate children on the ways in which Shokti+ will
improve their health. These demonstrations also provided free samples to children to increase the
familiarity with the product and brand. More recently, GDFL has started a pilot for “Mommy Seminars” to
work more closely with the mothers on nutritional education and awareness.
Even with limited resources GDFL has noticed changes in perceptions and attitudes. Slowly people in
the Bogra region in particular have started to demonstrate an understanding of the importance of nutrition
for themselves and their children. Approximately 98 percent of rural respondents who were aware of the
Shokti+ brand believed that the product was good for their child. Of these respondents 82 percent were able
to cite at least one benefit of Shokti+. The majority cited at least one additional nutrient such as calcium,
vitamin A, zinc, iodine, iron or protein.6 This positive anecdotal evidence points not only to the progress
that GDFL is making in affecting nutritional awareness but points to the associated effects on demand as
well. This may also be representative of a changing climate in Bangladesh regarding perceptions
surrounding food (including safety, quality, nutritional content, etc.). Despite these shifts, it is still
primarily mothers who are purchasing Shokti+ for the nutritional benefit. If children continue to remain
unaware or unconcerned with the benefits of proper nutrition, it is likely they will continue to divert food
choices that are unhealthy and damaging in the long term.
4.2.2.2

Signalling

The micronutrient and vitamin content of a food product is generally undetectable by the consumer,
even post-consumption – also known as a ‘credence’ characteristic. As more nutrient-dense foods are made
available in semi-functioning markets, the ability to signal the nutritional content and its benefits are critical
for ensuring that consumers are choosing the right foods. However due to low education and literacy rates
in the rural areas this is a significant challenge. Furthermore, low-income food markets in Bangladesh are
characterized by poor food quality and deception by local processors. In order to overcome these market

6

This data is from the subsequent quantitative survey which is described in Chapter 5
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failures to create demand GDFL must prioritize the signaling of the nutritional content, quality and safety
of Shokti+.
When GDFL started in 2007 there was no market for an individually packaged fortified probiotic
yogurt. Accordingly, a multi-faceted branding strategy was implemented to overcome key challenges in
signaling, particularly the low literacy rates in the rural markets. “Shokti” in Bengali means strength or
energy – and thereby immediately conveys to the purchaser the functionality of the yogurt. The name allows
GDFL to differentiate itself from a vast array of alternative product offerings. Additionally, the product
label includes a picture of a personified “muscular” lion which adds to the image of energy or strength that
GDFL is trying to establish. The label also includes a list of each of the micronutrients contained in the
yogurt – vitamin A, iron, iodine and zinc – for those purchasers who are literate.
GDFL has also addressed the challenge of low education and literacy by building word of mouth
signaling capabilities into their distribution model. The network provides a mechanism which is accepted
and trusted by the consumer to deliver important information that would be otherwise undetectable. The
“Shokti” ladies often have a positive reputation in local communities, thereby placing them in an influential
position to communicate the nutritional content, quality and safety of the product. Retail store owners are
a secondary source for signaling through word of mouth, since they also have frequent interactions with
consumers. Due to the number of retailers in the urban areas, customers typically go to the stores they trust
or have established a relationship with. Initial interviews suggested that GDFL may not have yet realized
the full potential of the word of mouth signalling mechanism. Some shop keepers indicated that they had
not received any training on the nutritional content of Shokti+. They also indicated that they may be able
to sell more Shokti+ if they knew more about the product. Regardless, GDFL has been able to use these
channels to help build a reputable brand name and educate consumers not only of the nutritional benefit,
but of the quality and safety of the product as well.
Currently there are very few competitors in the market for fortified dairy products in Bangladesh.
Therefore, GDFL does not directly compete against companies who may be involved in deception regarding
fortification or nutritional benefit. As such they are working day by day to establish a trust worthy brand.
This will be essential as the market becomes increasingly attractive to competitors. As GDFL continues to
improve upon strategies to signal the importance and micronutrient content of Shokti+ they will be able to
differentiate their brand in a market which typically draws skepticism from purchasers. This is essential
for sustained and adequate consumption of the products they are producing.

50

4.2.2.3

Availability

Availability of nutritionally dense foods is critical in maintaining consumer interest. These foods must
be readily available in locations that are physically accessible and socially acceptable. Furthermore, the
procurement costs of these foods must be negligible in order to sustain consumption. For informal markets
in particular, the structure of the distribution network has a significant influence on the availability of the
product. In recognizing household time constraints, GDFL has attempted to make procurement has
convenient as possible through the network of Shokti ladies. The products are also sold in retail shops and
markets which are commonly visited by the target market. To date, the availability of Shokti+ has been
largely constrained by cold chain requirements and the free entry and exit of distribution actors in the value
chain.
The network of ladies serves to fulfill GDFL’s second social objective of generating employment,
while also maximizing availability of Shokti+ in the rural areas. The ladies provide daily delivery to
households, at no extra cost to the consumer. GDFL, however, does not require commitment of delivery
from the ladies in order to participate in the value chain. As such, some of the ladies enter and exit the
network freely and frequently, thus creating disruptions in availability of Shokti+ in the rural areas.
Consequently, considerable resources have been invested to ensure consistency of availability.
GDFL also distributes Shokti+ through retail shops and markets in Bogra, Dhaka and Chittagong.
Depending on the level of production, GDFL aims to visit each retailer two to three times per week to
restock and replace expired product. Since households typically make trips to the market to purchase other
foods there is unlikely to be any additional cost to them to purchase Shokti+. For the children in the urban
cities, Shokti+ is frequently available at the outlets where they purchase other snacks. At times, however,
the product is not always available in the same retail locations. Similar to the ladies, retail shops are able
to enter and exit the value chain freely. GDFL will also stop selling Shokti+ to the shop if they have lost
access to electricity. While this interrupts availability at certain locations, 80 percent of consumers who
purchase Shokti+ regularly from retail shops indicated they would be willing to purchase it from another
location. Supply to the retail shops depends on the distributors, who can also stop selling at any time. Each
of the 32 distributors services 160 stores in specified areas of the city. Unlike the retail shops, the exit of
even one distributor has significant implications on availability for regions within each of the urban centres.
Availability is also largely constrained by refrigeration requirements. Shokti+ can only be distributed
to areas which allows GDFL to maintain the cold chain at acceptable cost levels. For example, due to high
costs associated with the cold chain, distribution to Sylhet ceased after only a year. Furthermore, there are
many rural poor which may be excluded from the value chain for Shokti+ because of their lack of access
to refrigeration. This has implications for GDFL’s nutritional impact amongst those in the lowest income
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quintile, since this segment is often dispersed in remote rural locations. To increase availability of nutrition
to areas which do not have a sufficient electrical infrastructure, GDFL created Shokti Pocket, which does
not require refrigeration. However, they have not yet started distributing the product beyond current
channels. Their next priority is to develop a distribution system for Shokti Pocket which will make it
available in areas where Shokti+ cannot be sold.
To some extent GDFL is limited in addressing the challenges which affect availability, especially if
they want to adhere to both social objectives. To keep actors from exiting the value chain, they must be
incentivized to distribute in such a way that the product retains its nutrient density and consumers sustain
purchases. This exacerbates already high costs of distribution. Similarly, distributing to remote rural areas
may also drive costs upwards. However, it appears that consumers are more flexible than anticipated when
purchasing food products for which they demonstrate clear value.
4.2.2.4

Acceptability

Acceptance of a nutritionally dense food product is essential to sustained consumption – particularly
if the product is unfamiliar in either form or offering. This can include acceptability of the form, taste,
physical appearance or ease of procurement and preparation. This also includes aspects like social and
cultural norms, prevailing tastes and consumption patterns. In 2007 when GDFL started operation, there
was no market for a fresh yogurt in the Bogra area. Building a trust worthy brand name associated with a
high quality product has gone a long way in helping over come barriers of skepticism to achieve
acceptability.
The informally produced local yogurt is a very sweet and very thick curd, sold in clay pots and served
with meat, rice and curry at special events or occasions. When GDFL started offering a product that was
so different from the traditional form many consumers questioned how they could call it “doi” (Bengali for
yogurt). Purchasers were also not accustomed to the small individually packaged cups or tubes that Shokti+
and Shokti Pocket were sold in. The regular consumption of dairy products has also not been well
established in Bangladesh like it has been in India or Pakistan. Regional and cultural beliefs regarding the
consumption of cold foods in the winter season has also been a barrier to acceptability. Many believe that
children will get sick if they eat cold foods in the cold air. Therefore, consumption drops off significantly
in the winter months. However, there has been some positive evidence that patterns of consumption are
shifting.
To increase acceptability, GDFL has directed efforts at raising and building trustworthiness of the
brand. They have been able to successfully differentiate its products in terms of taste, quality and health
benefits. Many poor consumers like to purchase brand name products when possible because they are
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typically beyond their accepted price point. However, other well-known brands of snack foods are able to
market brand information to consumers in a more familiar way. Brands such as Nestlé are able to advertise
via more expensive marketing channels such as television commercials, while other brands of products
have been able to use the actual product for marketing by packaging them into strips which can be hung
from the ceiling of the retail shops.
4.2.2.5

Affordability

For GDFL, price setting has been difficult since purchasers are extremely price sensitive. Increases
in prices initially result in a severe decline in sales. For example, early in 2014 the price of Shokti+ was
raised to 13 BDT in the cities since the income is slightly higher. Due to the high availability of cheap
substitutes and limited pocket money, children quickly diverted away from purchasing Shokti+. The price
has increased 100 percent since 2007, but after every price increase sales eventually recover. This suggests
that there may be a difference between affordability and price sensitivity. On average, rural households
spend 1165.2 BDT per week on food. If each household purchased the minimum three cups per week for
one child they would spend 30 BDT, only 2.5 percent of their weekly food budget. The decline in sales
following a price increases demonstrates that even poor consumers want to ensure that they are receiving
the best value for money though the price itself may not be beyond reach.
The costs of producing a high quality dairy product have been a significant inhibitor in reaching a
consistently affordable price point for the target market. GDFL has used the Shokti Pocket product to
circumvent the costs of refrigeration. This has allowed them to charge a lower price to consumers, thereby
increasing affordability. Cross-subsidization has also been an effective strategy to allow GDFL to suppress
the price in other markets to ensure Shokti+ remains affordable to the target group. While GDFL aims to
provide a formal sector quality product at informal sector prices, producing a high quality product increases
costs, which in turn inhibits affordability. As such, maintaining or improving affordability depends on
GDFL’s ability to control costs along the value chain.

4.2.3 Implementation of Commercial Business Models
GDFL has effectively targeted each of the consumption requirements through the structuring and
activities of their business model as outlined by Henson and Humphrey (2014). The successful creation of
a market for a completely novel commercially produced food product suggests that targeting the obstacles
associated with these consumption requirements can encourage low-income purchasers to choose nutrientdense food products. While there was no market for a product like Shokti+ in 2005, as of 2014 100,000
cups were sold daily. GDFL has identified several strategies to mitigate the costs associated with generating
increased nutritional awareness, signalling and availability. However, costs generated from competing
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social objectives may be pushing Shokti+ beyond the affordability of the lowest income segments.
Furthermore, while scale and sustainability may be achieved it is much more difficult to measure the actual
nutritional impact. Since it is difficult to gather such data, it is more clear to see the barriers to the desired
nutritional outcomes. Despite the challenges faced in using a private sector approach to targeting MND in
low-income populations, GDFL has identified several key strategies which may not only help to improve
sustainability, scale, and nutritional impact, but may also be applied in other business models.
4.2.3.1

Meeting Scale and Sustainability

Though the business activities required to generate nutritional awareness, improve signalling and
increase availability have resulted in increased costs, these activities are also required to generate sales. To
ensure sustainability GDFL has had to find cost mitigation strategies to ensure maximum profits are
achieved (for reinvestment in the business) while maintaining the original social objectives. Crosssubsidization has been a highly effective strategy for defraying costs across higher income markets,
therefore alleviating the pressure on prices which must be charged to low-income segments. Currently five
percent of production goes to the higher income markets. While this does not directly fulfill their primary
social objective it gives them increased ability to do so. There are also many households in the upper
income quintiles who suffer from micronutrient deficiencies. This is particularly the case in children under
five whose main complementary food is rice even in wealthier households (HKI and JPGSPH 2013). This
strategy therefore contributes not only to sustainability, but also lends to the achievement of nutritional
outcomes as well. GDFL has also been able to reduce costs incurred by the cold chain through product
innovation. The development of an LSL product allows GDFL to reach areas which have no access to
electricity, or would otherwise be unable to afford Shokti+. The other key strategy employed to mitigate
high costs of marketing has been through the network of rural ladies. GDFL is able to communicate the
key benefits of the Shokti products to households without increasing marketing costs. They are also able
to take advantage of the relationships that the ladies have with households in their communities to signal to
the consumer the quality and nutrient content of the yogurt. It has also increased the availability of the
yogurt by delivering the product directly to the household.
Despite numerous cost management strategies, GDFL’s social objectives may actually be competing
with one another. Subsequently, costs are driven upwards and the potential for fulfilling their primary
objective is reduced. GDFL not only works to create demand for Shokti products, but also works within
every level of the value chain to increase employment and higher household incomes. Working with microdairy farmers instead of sourcing from the commercial market has not only lead to increased costs from
paying a premium for higher quality milk but also in the costs of training, proper inputs (i.e. high quality
grass seed) and veterinarian services.

The factory was designed to be labour intensive such that
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employment opportunities were created, also increases costs. GDFL also works closely with the network
of ladies, however, the distribution network requires heavy monitoring to ensure adherence to quality
management practices and increasing sales. The compensation structure for the ladies may also be
encouraging ladies to target higher income households, thus reducing the fulfillment of the first objective.
Given the rates of poverty in Bogra, increasing employment opportunities is an important function of this
enterprise. However, it also raises costs which can threaten the affordability of their products thereby
limiting the extent to which they can reach their primary social objective.
As a social business there is a need to be sustainable; therefore, profitability needs to be ensured. In
order to accomplish this GDFL must both be producing at capacity while managing costs. Though profits
are not the primary objective, they are required to continue to fuel operations and reinvest in social and
business activities. As overall costs continue to rise it will be difficult to rely solely on monetary incentives
to drive higher sales. Thus GDFL needs to explore ways in which they can draw value chain actors into
adopting the social objectives and the vision of the business for themselves. They may also need to seek
out alternative sourcing methods for dairy in order to work towards greater affordability of the product for
the target market.
4.2.3.2

Measuring Nutritional Outcomes

Since Shokti+ and Shokti Pocket are purchased through the market, it is almost impossible to measure
if the products are being consumed in amounts that will correct MND. This is one of the disadvantages of
using private sector approaches as a nutritional intervention. It is unlikely that there are any substantial
improvements in nutritional status that can be attributed to the Shokti+ or Shokti Pocket products. There
are some clear obstacles in achieving improvements in terms of the GDFL model. However, there are also
positive trends which indicate a potential for improvements in deficiencies.
GDFL decided to introduce a product to the market which was completely unfamiliar to the target
population. This is not only in terms of taste and product form, but also in the frequencies in which it must
be consumed. Though preference for taste and the health benefit of the product has generated significant
demand, consumers are not accustomed to considering it part of the daily diet. Typically, doi is thought of
as a treat for special occasions. This therefore inhibits the impact on nutritional deficiencies since the
yogurt must be consumed at least three times a week to correct key micronutrient markers. Social beliefs
also limit consumption. As mentioned, consumers believe if they feed their child a cold product in the
winter season it will make them sick. The gap in consumption will significantly reduce the likelihood of
improvements in nutritional status.
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Another challenge with nutritious products is the credence nature of the micronutrients, making it very
difficult for GDFL to connect their product with healthy outcomes in the child. This may reduce the
consumer’s interest in buying the product if they are unable to observe changes in the health status of their
child. This is an area where the public sector can support private sector initiatives. By conducting public
nutritional awareness campaigns, the consumer will better understand what to expect when purchasing
nutrient-dense foods and the types of purchasing patterns required to obtain benefits. Understanding the
skepticism and lack of awareness of the target population, GDFL is trying to build mechanisms into their
distribution network to reinforce the required consumption patterns to achieve nutritional impacts.
Nutritionists are often concerned with commercially produced products diverting purchases away
from other naturally occurring nutrient-dense foods. In the case of Shokti+, however, consumers (both
mothers and children) view the product as a snack. Therefore, it is competing with other snack products
like chips or chocolate which are high in fat, salt or sugar. In this case, diverting away from similar
purchases to Shokti+ has the potential to not only increase the micronutrients in the diet but also reducing
the consumption of unhealthy alternatives. The target market has also demonstrated that when nutrient
dense foods can be connected with other enjoyable product attributes (i.e. taste, form) it is not difficult to
convince consumers to purchase the product. Though there are no clear nutritional outcomes established
from the work of GDFL, there is positive evidence which suggests that markets for nutritious foods are
viable in the BoP. It is also clear that it is possible to implement a commercial business model with some
degree of sustainability and scale, while also affecting the improved consumption of micronutrients through
a product that is not part of the traditional diet.
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5

CHAPTER 5: QUANTITATIVE MARKETING ANALYSIS METHODS
The value chain analysis clearly identifies that GDFL has been able to implement a commercial

business model in the low-income food markets of Bangladesh such that sustainability and scale is
achieved. Nutritional outcomes are not as clear. For the product to be consumed in adequate and sustained
amounts, there must be some value for the nutritional benefit of the product. It is also not clear whether or
not the target market is consuming the product in sufficient quantities to affect nutritional status. This
chapter provides a description of the quantitative data collection methods and the theoretical framework for
analysis. Chapter 6 provides a quantitative WTP analysis for Shokti+ and the factors which influence the
magnitude of consumer value. Chapter 7 gives an analysis on the patterns of sufficient consumption and
factors which influence it.

5.1 QUANTITATIVE DATA COLLECTION
The qualitative data gathered in the first phase of this study were used to construct a choice experiment
and context-specific questionnaire that would be administered to the primary food purchasers of households
in GDFL’s target regions. In the rural areas the primary purchasers are typically women; in the urban areas
however, children are the primary purchasers. The primary product of study was Shokti+ since Shokti
Pocket is only a recent introduction to the market. The survey was designed to answer the following
research questions:
(1) Who is aware and unaware of the Shokti+ product?
(2) What are the main reasons Shokti+ is purchased?
(3) What are the barriers to consumption?
(4) What value is placed on the nutritional benefit of Shokti+?
(5) What is the nutritional and socioeconomic status of the household?
(6) Does Shokti+ reach those in the lowest income quintiles?
During Phase One, GDFL indicated that the target market typically falls into one of the four following
segments:
(1) Consumer – has purchased Shokti+ in the last two weeks
(2) Lapser – has stopped purchasing Shokti+ in the previous two weeks to three months
(3) Non-Consumer – has either never purchased Shokti+, or not in the last three months
(4) Not Aware – has never heard of Shokti+
The questionnaire was tailored to each of these four segments to capture the attitudes, perceptions and
socio-economic characteristics of each group. For rural respondents, the survey lasted approximately 35 to
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45 minutes; for urban respondents (children) the survey was much shorter in length – taking approximately
15 minutes to complete. Both survey instruments used can be found in Appendix 1.

5.1.1 Sample Selection – Rural survey
There are three districts in the division of Rajshahi in which GDFL currently has a market presence –
Bogra, Naogaon and Sirajganj. The sampling frame was designed to ensure sufficient representation from
all three districts as well as the respondent segments four segments, shown in Figure 12.
Figure 12. Sampling Frame for Rural Survey

Rajshahi Division
Population: 18,329,000

Bogra District
HH: 709,077

Naogaon District
HH: 243,643

Sub-districts with
Shokti Ladies
N = 25

Unions1 with
Shokti Ladies
N = 178

Sirajganj District
HH: 578,653

Sub-districts without
Shokti Ladies
N=7

Unions without
Shokti Ladies
N = 45

Source: Bangladesh Bureau of Statistics (2011)
Note1: Unions are the smallest administrative and local government unit in Bangladesh. Each union is then made up of nine
villages.

A multilevel stratified cluster sampling method was used to determine the number of households to
be sampled from the unions with a Shokti lady presence and without. The Shokti ladies are the primary
distributor in the rural areas (further described in the subsequent section). It is assumed that areas without
a presence of ladies would have limited awareness of the Shokti+ product. First, a proportional stratified
sampling method (PSM) was used to determine the number of respondents to sample from each district, see
Table 4. Proportionate allocation is an equal probability selection method. This ensures representation of
population sub-groups in the sample (Groves et al. 2004). The first level of sampling ensured proportional
representation of the three districts within the Rajshahi division.

58

Table 4. Proportional Stratified Sampling of Households – Level 1

District

Total No. of
Households

Proportion of
Total

Portion of
Sample Size

Bogra
Naogaon
Sirajganj
Total

709,077
243,643
578,653
1,531,373

46%
16%
38%
100%

463
159
378
1000

The second level of sampling ensured sufficient representation of areas which are not currently
covered by distribution of the Shokti ladies. The primary aim was to gather information from those who
were aware of Shokti+. As such, 70 percent of households were sampled from unions with a lady presence
and 30 percent of households were sampled from those without. The number of unions per district were
selected such that approximately 10 households per union were sampled. The unions were selected using a
cluster method. The number of households and unions sampled are shown in Table 5.
Table 5. Proportional Stratified Sampling – Level 2

Proportion
of District
Bogra
Yes
No
Naogaon
Yes
No
Sirajganj
Yes
No

70%
30%
70%
30%
70%
30%

Number of
Households/District

Number of
Unions

463
324
139
159
111
48
378
265
113

45
31
14
16
11
5
37
26
11

A village was then selected at random from a list of villages provided by the local union office using
a random number table. For the village selected, the last number was used as the starting point for a
systematic sampling method to randomly select the households to be interviewed. This is a commonly
conducted sampling method in the rural areas of Bangladesh. In total, 1000 respondents were surveyed
over a three-week period in November 2014.

5.1.2 Sample Selection – Urban survey
One of the objectives of the quantitative research was to determine if Shokti+ is able to reach those in
the lowest income quintiles. Differentiating the sample based on income in the urban centers is particularly
important since there is greater income variation in the urban areas. To determine if the lowest income
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quintiles have an awareness or access to Shokti+, schools were randomly selected from districts within the
urban areas of Dhaka, Chittagong, and Bogra with rates of extreme poverty greater than 5 percent. This
resulted in drawing the sample from five districts in Dhaka and ten districts in both Bogra and Chittagong.
The sampling frame is summarized in Table 6.
Table 6. Sampling Frame – School Survey

Division
Dhaka

Chittagong

Bogra

District

Total No.
Households

Sample
Size

% in Extreme
Poverty

Savar
Keraniganj
Dohar
Dhamrai
Nawabganj
Pahartali
Banshkhali
Sandwip
Lohagara
Fatikchhari
Chandgaon
Anowara
Satkania
Rangunia
Chandanaish
Sonatola
Sariakandi
Dhunat
Bogra Sadar
Shibganj
Nandigram
Sherpur
Gabtali
Dhupchanchia
Adamdighi

359,084
177,970
49,400
94,776
70,757
42,024
84,216
56,617
52,873
100,009
54,949
49,966
70,808
97,792
44,438
48,569
75,614
74,897
131,862
99,242
45,853
81,753
83,411
45,390
49,600

40
40
40
40
40
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

18%
10.2%
10.1%
9.1%
8.8%
11.7%
11.3%
7.4%
6.9%
7.1%
4.9%
5.6%
5.5%
5.1%
4.8%
10.3%
8.7%
7.3%
9.1%
6.3%
6.3%
5.6%
5.7%
5.1%
5.1%

Source: Bangladesh Bureau of Statistics (2010)

Due to end of term exams, it was difficult to find schools who were willing to participate. Schools
were chosen at random until one per district was found, with the exception of Dhaka where two schools
were selected per district. Twenty students from Class 4 and 5 at each school were randomly sampled from
each school using a lottery draw. These were the only classes which did not have exam conflicts at the time
of the survey. Students were interviewed separately from the class, other respondents and teachers. In total,
600 children between the ages of 8 and 12 were interviewed.
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5.1.3 Training and Field Work
To test the coherency of the quantitative data collection and to ensure proper training of the
enumerators, a pilot was conducted in one union in the rural area and one school in the city of Dhaka in
November 2014. In total, 15 enumerators were trained for the rural survey and 6 for the urban survey.
Women enumerators were used for the school surveys. While using male enumerators can be problematic
when interviewing women, especially in the rural areas of Muslim countries, this did not present itself as
an issue in this case. Typically, the heads of the households were present while the survey was conducted.
The rural survey took 19 days to complete and the school survey took 12 days to complete. In the rural
survey a back checker was used to ensure accuracy and a field supervisor was present in all locations.
Translation and data entry was conducted using a double entry and reconciliation method. The files
were encrypted and transferred to the University of Guelph. The hard copies have since been mailed, once
no further clarification was needed.

5.1.4 Stated Choice Methods – Choice Experiment
Stated choice methods are well-established in their ability to assess the value placed on specific
attributes by individuals. While some economists prefer revealed preference data, stated preference data
can provide valuable insights for organizations who need to estimate demand for new products with new
attributes or features (Louviere, Hensher, and Swait 2000). The nature of low income markets makes it
difficult to collect reliable market data, given the presence of informal food markets, but as Louviere,
Hensher, and Swait (2000) point out, “real organizations need the best information about market response
to new products that they can afford.” Stated preference data falls into the category of dominance measures
that can be transformed to be consistent with Random Utility Models (RUM) which models an individual’s
preferences among a set of alternatives. This can be done through a variety of methods to evaluate
preferences, including discrete choice models.
The discrete choice model is often used in marketing research to determine which products consumers
prefer over others in a set of alternatives. The probability that individual 𝑖, will choose alternative 𝑗, is
given by:
𝑃(𝑦𝑖 = 𝑗) = 𝑃(𝑉𝑖𝑗 + 𝜀𝑖𝑗 ) > 𝑃(𝑉𝑖𝑘 + 𝜀𝑖𝑘 )

(3.1)

∀𝑘 = 1,2, … , 𝑗; 𝑘 ≠ 𝑗
In other words, the probability of selecting alternative 𝑗, depends on a set of factors, 𝑉𝑖𝑗 , including the
individual’s socio-economic background and the attributes in the set of alternatives (Louviere, Hensher,
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and Swait 2000). The selection probability must then be related to the utility maximization assumption,
critical in consumer theory. Assuming that the individual, 𝑖, is a utility maximizing consumer who faces 𝑗
alternatives, the utility function can be given as:
𝑈𝑖𝑗 = 𝑉𝑖𝑗 + 𝜀𝑖𝑗

(3.2)

where 𝑉𝑖𝑗 is the representative component of utility It can by specified by directly observable characteristics
such as the attributes of the alternatives and characteristics of the decision makers. These characteristics are
“accompanied by a set of weights that establish the relative contribution of each attribute to the observed
sources of relative utility”, denoted by βi. Thus 3.2 can be expressed as:
𝑈𝑖𝑗𝑡 = 𝜷′𝑖 𝒙𝑖𝑡𝑗 + 𝜺𝑖𝑡𝑗

(3.3)

where 𝒙𝑖𝑡𝑗 is the full vector of explanatory variables that are observed by the analyst, including attributes
of the alternatives, socio-economic characteristics of the individual, descriptors of the decision context and
the choice task itself in choice situation 𝑡. Any factors which affect utility but are not captured fall into the
error term, 𝜺𝑖𝑡𝑗 (Hensher, Rose, and Greene 2005a).
A discrete choice experiment was performed to determine the effects of the attributes (factor levels)
on the preference or choice (response variable), as is common in marketing research. Each of the product
attributes are divided into at least two fixed levels. According to Kuhfeld, Tobias, and Garratt (2010) an
orthogonal experimental design is preferred, since it produces uncorrelated parameter estimates and
minimizes coefficient variance. However, these designs are often not practical as they require a fullfactorial design. This requires including all possible combinations in a choice experiment to ensure all
main effects and two-way interactions are estimable and uncorrelated. However, these designs are
cumbersome and tedious for respondents to complete. As such, computer programs can be employed to
design efficient fractional-factorial designs. While, eliminating runs can risk creating confounded effects,
or two effects which cannot be distinguished from each other, an orthogonal or non-orthogonal efficient
design can be constructed to reduce the confounding effects. This approach also minimizes the variances
and covariances of the estimated parameters (Kuhfeld, Tobias, and Garratt 2010).
To construct an efficient choice experiment design, the statistical program SAS® was used. Input from
GDFL was used in determining the attributes and factor levels to be used in the experiment. These included
nutritional benefit (or fortification), brand name (Shokti) and price, summarized fully in Table 7. A fullfactorial design required 20 runs, would produce 100 percent d-efficiency and an average prediction
standard error of 0.59. However, using this many choice sets would be impractical both in terms of time
and cost. Other suggested reasonable design sizes ranged from 7 to 18, with the saturated design being 7
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(the smallest design that can be made). A design size of 10 choice sets was chosen, since it had only one
violation and was a reasonable number of scenarios to ask respondents to complete before fatigue would
set in. The %choiceff macro was used in SAS to design an efficient choice experiment, using an additional
macro that would avoid dominated alternatives. According to (Kuhfeld 2010) dominating alternatives exist
when,
“one alternative contains levels that are all less than or equal to the levels for another alternative, the
first alternative is dominated by the second. When one alternative is dominated by another, the choice
task becomes easier for respondents.” (Kuhfeld 2010, 820)
The final choice sets are provided in Appendix 1. All canonical correlations off the diagonal are zero,
which indicates that the design is orthogonal. The %choiceff macro searches for efficient choice designs
as well as evaluates them. The relative D-efficiency of this design is 70.43 (measured on a scale of 0 to
100) and the variances are relatively close to 0 indicating that the model is efficient. Each of the 10 choice
sets has the same efficiency.
Table 7. Description of attributes and levels for choice experiment

Attribute

Description & Rationale

Levels

Given limited awareness of vitamins and minerals, the
Nutritional terminology used was broad. This variable was intended to
Content
capture the value placed on added nutritional benefit, compared to
a product that had none.

Added nutritional
benefit

Brand
Name

This attribute intended to capture any brand effects, of those
consumers who prefer the brand as opposed to nutritional benefit.

Shokti brand

6, 8, 10, 12, 15 BDT

Price

While Kuhfeld, Tobias, and Garratt (2010) suggest that using
prices close together will yield larger variances of the estimated
coefficients, GDFL indicated that consumers would not be used
to price increases larger than this. They also felt that 15 BDT was
much too high. The pilot revealed, however, that using lower
prices did result in any respondents diverting choices due to cost.
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No added nutritional
benefit

Generic brand

Table 8. Evaluation of Choice Design

N

Variable Name

Label

Variance

DF

Standard Error

1 Shokti Brand Name

X1 1

0.125

1

0.35355

2 Price – 6 BDT

X2 1

0.192

1

0.43818

3 Price – 8 BDT

X2 2

0.160

1

0.40000

4 Price – 10 BDT

X2 3

0.160

1

0.40000

5 Price – 12 BDT

X2 4

0.160

1

0.40000

6 Added Nutritional Benefit

X3 1

0.105

1

0.32404

All respondents, regardless of segment, were asked to complete the choice experiment including
the children. The enumerators did not mention the name of Shokti+ during the introduction to the survey
to avoid priming effects. The enumerator presented the 10 choice sets to the respondent using cards with
the brand name and fortification attributes depicted in pictorial form to address issues of illiteracy
particularly prevalent in the rural areas.7 The price was also included for each of the alternatives. There
was a ‘choose none of these’ option for each scenario. The enumerator read each of the alternatives in
every scenario. Respondents in the rural segment were given 50 BDT for participating in the survey, while
respondents in the urban segment were given 20 BDT. This was to reflect differences in budget constraints
for the two types of purchasers. Respondents were informed that at the end of the survey, one of the of the
scenarios would be drawn at random. This would represent the binding scenario and the respondent would
be asked to pay the price associated with their choice using the money they had been given for participating.
This lottery has been established as a means by which to reduce the hypothetical bias of the experiment.
Since it was not feasible to have the yogurt products other than Shokti+ available for purchase, this
experiment involved some level of deception by leading the respondent to believe they could purchase any
of the alternatives at the end of the survey. To avoid issues of contamination, if respondents had selected
a product other than Shokti+ in the binding scenario, they were informed that the only available product for
purchase was Shokti+ and in that case they could keep all 50 BDT. Respondents could refuse to complete
the transaction at the end of the survey.

5.1.5 Supplementary Survey
In addition to the choice experiment, a supplementary survey was administered to each of the 1,600
respondents. In the rural area the survey was far more extensive, lasting approximately 35 minutes, where

7

Example of cards and scripts for the choice experiment can be found in Appendix 1
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the survey administered to the children in the urban centres only lasted about 15 minutes. The survey was
designed to capture the purchasing patterns, perceptions and socioeconomic and demographic
characteristics of each of the respondent segments. There was a greater emphasis on food purchasing
patterns, perceptions of Shokti+ and household consumption placed on the rural survey; whereas the urban
survey focused primarily on the market share of Shokti+ in comparison to other snacks and the awareness
and access to Shokti+.
5.1.5.1

Diet Diversity Score

In both surveys, respondents were asked to report consumption of specific food groups within the past
24-hour period to construct a diet diversity score (DDS). The DDS has been well established as a suitable
proxy for household nutritional status. It illustrates the ability of an individual or household to access a
variety of foods, thereby indicating dietary quality and quantity. A DDS is constructed by asking
respondents to report consumption, either for themselves or for their household over a specific recall period,
for a specified set of food groups. Typically, a 24-hour recall period is used though Kennedy (2009)
suggests that a longer recall period may be more appropriate when assessing DDS at the individual level in
order to assess habitual intake (Drewnoski et al. 1997, Nyambose, Koski, and Tucker 2002). The FAO
(2010) suggests that a 24-hour, 3-day and 7-day recalls are suitable reference periods for calculating the
DDS. This survey collected data for both a 24-hour and 7-day recall period to allow for comparison in the
fluctuations of diets. In following with the Bangladeshi Food Security Nutritional Surveillance Project
(FSNSP) the following food groups were included:
Starchy Staples

Legumes and Nuts

Dairy Products

Organ Meat

Eggs

Flesh Foods

Small Fish

Dark Green and Leafy Vegetables

Vitamin C Rich Fruits

Vitamin C Rich Vegetables

Red/orange/yellow Fruits

Red/orange/yellow Vegetables

Other vegetables or fruits

Edible oils

Sugar, honey or molasses

Condiments and spices

Miscellaneous (Tea, Coffee, etc)
These food groups were then aggregated into the following categories to construct a 9-point score: starches,
dairy products, legumes, dark green leafy vegetables, vitamin C rich fruits and vegetables, other fruits and
vegetables, flesh foods (fish, chicken, beef, etc.), eggs and organ meats (HKI and JPGSPH 2013).
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5.1.5.2

Wealth Index

Traditionally, income and expenditures are used to measure household economic status. However, in
Bangladesh many respondents can be hesitant to provide accurate answers due to their concern about the
confidentiality of their answers. Instead a wealth score can be used to provide a composite measure of a
household’s cumulative living standard. As such a section of the survey was used to design a wealth index
for each respondent, both in the rural and school surveys. The same categories were used as were given in
the FSNSP (HKI and JPGSPH). In accordance with USAID’s Demographic and Health Survey’s (DHS)
guidelines, a wealth index was constructed using a principal component analysis. The score places
households on a continuous scale of relative wealth and is subsequently divided into quintiles (Rustein and
Johnson 2004).

5.2 FOLLOW UP SURVEY
In March 2015 a follow up questionnaire was conducted in order to identify respondent segment
transition, clarify the accuracy of the DDS and to further identify barriers to consumption which were not
captured in the primary survey (i.e. effect of the cold season). Due to unavailability, migration or other
factors, 959 of the original 1,000 rural respondents and 525 of the original 600 urban respondents were
interviewed.

5.3 THEORETICAL FRAMEWORK FOR ANALYSIS
Utility theory is the quantitative approximation of consumers’ preferences and choices. Since human
beings don’t operate as computers, there is a high degree of variability in the reasoning underlying
decisions. Some of this variability may be observed, however, a portion of this heterogeneity goes
unobserved. As mentioned briefly in Section 5.1.4, stated preference methods are one way of capturing
these preferences, wherein consumers are asked what choices they would make in hypothetical scenarios.
Revealed preference methods primarily rely on market data to capture preference data. In either case the
goal, therefore, is to capture preferences, while minimizing unobserved heterogeneity, such that something
may be learned about consumers’ choices.
Utility theory assumes that consumers will make choices that will ultimately maximize their total
satisfaction, or utility. In this satisfaction space, there are an infinite number of combinations of attributes
of a product or service that produce different or equal measures of satisfaction. Combinations of attributes
which produce the same level of satisfaction produce indifference curves, as shown in Figure 13. These
curves ultimately help to define the shape of the preferences of individuals. Though the options are endless,
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there is typically a sufficient set of combinations that will help to trace out levels of satisfaction, likely to
arise from the consumption from any one of the total (but finite) set of possible combinations.
There are three primary assumptions on which utility theory is predicated: (1) influences on preference
formation beyond the attributes in question are held fixed at whatever levels they are at the time of
evaluation (i.e. state of technology, ability to pay, levels of the attribute beyond those in question, preference
for other alternatives); (2) the rational consumer exhibits utility maximizing behaviour – that is to say, that
an individual chooses the combination which maximizes their level of satisfaction; and (3) there may be
some constraints which inhibit the selection of this choice (Hensher, Rose, and Greene 2005a).

Nutritional benefit satisfaction

Figure 13. Indifference curves identifying individual preferences for nutritional benefit

I3
I2
I1
Cost satisfaction

Source: (Hensher, Rose, and Greene 2005a)

The ‘more is better’ concept certainly applies to consumer satisfaction. As such indifference curves
further away from the origin are associated with higher levels of utility. Given an innumerable set of
resources an individual would therefore prefer levels of consumption that would put them on indifference
curve I3 over I2 or I1. However, there are typically constraints that deny the full achievement of preferences.
Particularly in the case of low income markets, lack of disposable income is the most significant constraint.
Other constraints often exist in these markets as well, including lack of access or availability. Figure 14
depicts levels of consumption when a resource constraint is present.
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Expenditure on Shokti+

Figure 14. Indifference curves with budget constraint

R3
R2

R1

I3

I2
I1

PX1
X1

X2

PX

PX2

X3

Number of Shokti+ pots purchased
Source: (Hensher, Rose, and Greene 2005a)

Though an individual may derive more satisfaction from the consumption associated with indifference
curve I3, they are only in possession of a limited amount of resources, R. The amount of resources will
determine the level of consumption, Xi, of an alternative (in this case Shokti+). Alternatives often have
many attributes as descriptors as the source of satisfaction. In the case of Shokti+, the primary attributes
have been decomposed into the brand name (Shokti) and the nutritional benefit of the product (fortification).
In low income markets, there is an aspirational component associated with consumption of brand name
products. In fact, many business models in markets for nutrition believe that marketing based on improved
nutritional content will not generate enough consumer interest and so defer to promoting other
characteristics. As such, it was not appropriate to assume that Shokti+ was only consumed for its nutritional
benefit. To assess the utility associated with multiple attributes a generalized price, PX1, is constructed by
converting each attribute of an alternative to a dollar value and then adding them up (Hensher, Rose, and
Greene 2005a).
There are an extensive number of models used to quantify consumer preferences and the derived utility
from associated choices. Probabilistic theories of choice and utility attempt to model the patterns of
heterogeneity, incorporating both observed,𝑥 , and unobserved aspects,𝜀 , of individual’s choices and
judgements. The factors are related to the individual’s choice by the function 𝑦 = ℎ(𝑥, 𝜀), also known as
the behavioural process. Since 𝜀 is not observed, the individual’s choice is not deterministic and cannot be
exactly predicted. Random utility models assumed these unobserved factors are random with density 𝑓(𝜀).
The probability then, that an individual chooses alternative 𝑗, from the set of alternatives is the probability
that the unobserved factors are such that the behavioural process results in that outcome. If an indicator
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function is defined as 𝐼[ℎ(𝑥, 𝜀) = 𝑦], which takes the value of 1 when the statement in the brackets is true
and 0 otherwise, then the probability can be defined as:
𝑃(𝑦|𝑥) = 𝑃𝑟𝑜𝑏(𝐼[ℎ(𝑥, 𝜀) = 𝑦] = 1
= ∫ 𝐼[ℎ(𝑥, 𝜀) = 𝑦] 𝑓(𝜀)𝑑𝜀

(5.1)

where 𝑦 is the outcome of the choice, and the probability that the individual chooses this outcome is the
expected value of the indicator function, where the expectation is over all possible values of the unobserved
factors. To estimate the probability, the integral can be estimated using a closed-form expression (i.e.
multinomial logit model), complete simulation (i.e. probit) or a combination of the two (i.e. mixed logit
model) (Train 2002). This is all predicated on the notion that an individual derives utility from the
alternative they select. The utilities U are latent variables, and observable preference indicators, y, are
manifestations of the underlying utilities. The utilities are assumed to be a function of a set of explanatory
variables, X, which describe the individual i, and the alternative j. Utility can therefore be represented by
the equation:
𝑈𝑖𝑗 = 𝜷𝑖 𝒙𝑖𝑗𝑡 + 𝜀𝑖𝑗 .

(5.2)

There have been numerous improvements and advancements to the original random utility theory
pioneered by Thurstone (1927), Marschak (1960) and Luce (1959). These include: flexible disturbances,
latent variables, latent classes, and combining revealed and stated preference data. The generalized RUM
as described by Walker and Ben-Akiva (2002) is shown in Figure 15. The orange indicates the most basic
of the RUM, while the red indicates the additions made to the model. Latent variables allow for the
modeling of perceptions and attitudes while latent classes allow for segmentation of the population. Stated
preferences are incorporated to account for the fact that this information is difficult to obtain through
revealed preference data alone. This thesis builds upon the work in flexible disturbances by using a random
parameter logit model, as will be discussed in the next section. For further explanation of the other
components of the generalized RUM see Walker and Ben-Akiva (2002).
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Figure 15. Generalized Random Utility Model

Explanatory Variables

Disturbances

Disturbances

Indicators

Latent
Classes

Latent
Variables

Indicators

Kernel and Other
Disturbances

Preference
Indicators: Stated y

Utilities

Preference Indicators:
Revealed y

Source: (Walker and Ben-Akiva 2002)
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6

CHAPTER 6: WILLINGNESS TO PAY FOR NUTRITION AND BRAND
It has not yet been clearly established if there is value for nutrient-dense foods which extends beyond

traditional diets of those living in bottom of the pyramid (BoP) markets. As it stands, there are very few
studies which have studied the WTP for a commercially fortified food product; however, these products are
becoming increasingly available in developing country’s food markets. There are a number of models
which have been used in the estimation of random utility models (RUM). The multinomial logit (MNL)
model has been commonly used the field of marketing research to estimate WTP values; however, there
have been numerous improvements and contributions in model estimation in the past decade. A random
parameter logit model is one such upgrade as it relaxes some of the more rigid assumptions of the MNL.
Given the panel nature of the data, a random effects model is then used to estimate the factors which effect
magnitude of WTP.

6.1 RANDOM PARAMETER LOGIT MODEL SPECIFICATION
As mentioned in Chapter 5, closed-form, simulation or mixed random utility models can be used to
estimate the probability that an individual, 𝑖, will choose alternative, 𝑗. McFadden and Train (2000) found
that any RUM model can be estimated to any degree of accuracy by a mixed logit model, given appropriate
choice of variable and mixing distribution. One of the primary objectives of RUMs is to estimate the dollar
value an individual is willing to forfeit in order to procure the benefit of an alternative’s attribute. Random
parameter logit models (RPL), are increasingly being used to estimate WTP values over the standard logit
model.

6.1.1 Details of the Random Parameter Logit Model
The RPL relaxes some of the more rigid assumptions of the traditional MNL model. It is able to
account for random taste variation, allows for unrestricted substitution patterns and permits correlation in
unobserved factors (Train 2002). It also relaxes the rigidity of the error structure, which assumes they are
distributed independently and identically (i.i.d) Gumbel (0, σε). This is in turn relaxes the independence of
irrelevant alternatives (IIA) assumption characteristic of the MNL model (Sillano and Ortuzar 2005). This
produces a utility function which can be expressed as:
𝑈𝑖𝑗 = 𝜷𝑖 𝒙𝑖𝑗𝑡 + [𝜂𝑖𝑗 + 𝜀𝑖𝑗 ]

(6.1)

where 𝒙𝑖𝑗𝑡 are attributes of the alternative 𝑗 and 𝜷𝒊 is a vector of coefficients of the attributes for each
individual. Individual taste heterogeneity is accounted for by specifying these as random parameters, with
a mean and standard deviation. The model then determines where individual-specific preferences are
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located on the distribution based on their choices as function of the underlying parameters of the
distribution. Using Bayes’ Rule, the conditional choice probability of the individual is given by:
𝐻𝑖𝑗 (𝛽𝑖 | Ω) =

𝐿𝑖𝑗 (𝛽𝑖 )𝑔(𝛽𝑖 |Ω)
𝑃𝑖𝑗 (𝛽𝑖 |Ω)

(6.2)

where 𝐿𝑖𝑗 (𝛽𝑖 ) is the likelihood of an individual i’s choice if they had 𝛽𝑖 , Ω is the set of parameters in the
underlying distribution of 𝛽𝑖 , 𝑔(𝛽𝑖 |Ω) is the distribution in the population of 𝛽𝑖 ’s and 𝑃𝑖𝑗 (Ω) is the choice
probability, as defined in open form as:
𝑃𝑖𝑗 (Ω) = ∫𝛽 𝐿𝑖𝑗 (𝛽𝑖 )𝑔(𝛽𝑖 |Ω)
𝑖

(6.3)

Since the integral does not have a closed form in general, the choice probability cannot be determined
exactly but must be estimated through simulation. A value of 𝛽𝑖 is drawn from the distribution of Ω (given
specified parameters), and is then used in the estimation of the logit model specified in (6.1) (Hensher and
Greene 2003, Train 2002). The error term is decomposed into two parts, where 𝜂𝑖𝑗 is a random term with
zero mean and a distribution that depends on underlying parameters and observed data related to individual,
𝑖, and alternative, 𝑗. The general distribution can take on a normal, log-normal, uniform or triangular
distribution, while the 𝜀𝑖𝑗 component has an IID extreme value 1 distribution.
In WTP applications in particular, the specification of random parameters can be particularly
challenging. While parameters can take any type of distribution, normal, log-normal and triangular are the
most commonly used. Selecting an acceptable distribution is critical since each of these distribution can
have negative effects on the derivation of WTP estimates. Normal and log-normal distributions can
generate WTP estimates with the ‘wrong’ sign or distributions with fat tails, respectively (Sillano and
Ortuzar 2005, Train and Weeks 2005). They may also produce unreasonably large estimates for a share of
decision makers. Uniform and triangular distributions are bounded on both sides, thereby avoiding this
problem (Train 2002). If the ratio of the attribute and cost parameters are used to derive the mean value of
WTP, unstable or unreliable results may be produced based on the selection of the distribution. For
example, the ratio of two standard normal distributions produces a Cauchy distribution, of which the first
two moments cannot be estimated, while using log-normal distributions can result in inflated estimates of
the mean WTP (Meijer and Rouwendal 2000, Sillano and Ortuzar 2005).
Specification is then further complicated in deriving WTP estimates. Sillano and Ortuzar (2005)
summarize five ways which are commonly employed to find mean values of WTP for a population. The
simplest of procedures is by taking the ratio of the means of the parameter distributions involved. This
produces a WTP value derived from the coefficients of the ‘average individual’ for each parameter. This
approach, however, disregards heterogeneity in the population as it estimates a unique value for the
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parameters. In attempt to compensate for this shortcoming, simulation methods have been used by Hensher
and Greene (2003) and Espino, Ortuzar, and Roman (2004) to construct a WTP distribution over the
population. This distribution is then able to incorporate heterogeneity across individuals. This method
performs multiple random draws for each parameter from its distribution and their ratio is then computed.
This method, however, can produce large distributions since the process involves drawing values that may
be close to zero thus producing exceedingly large WTP values. Moreover, this method involves generating
WTP values for people who do not exist. The third method is using log-normal distributions for the
parameters over the population to ensure consistent signs, and a stable distribution (since the ratio of two
log-normal distributions is also log-normal).

However, the use of log-normal distributions is not

recommended since their wide tails tend to produce extremely large values of WTP. The fourth method is
by fixing the cost coefficient. This allows the WTP distribution to follow that of the measured attribute.
Revelt and Train (2000) cite three reasons for fixing the cost coefficient: (1) it effectively solves the issue
of inflated WTP estimates; (2) the ML model tends to be unstable when all the coefficients vary over the
population; and (3) the choice of an appropriate distribution for the coefficient is not clear. While WTP
estimates are still generally found to be larger than estimates derived from the MNL model, this may be
explained by the extra variance explained by the RPL model (Sillano and Ortuzar 2005). Finally,
individual-level WTP values can be estimated using either a Bayesian approach or by conditioning of
individual choices to the population parameters. Sillano and Ortuzar (2005) find that this approach
produces the most accurate method of valuation from mixed logit models. However, this limits the
inferences that can be made of the wider population.

6.1.2 Specification of the model
The RPL model was constructed using the choice experiment data, such that WTP values for the
nutritional benefit and brand name of the Shokti+ could be estimated. The utility function estimated is as
follows:
𝑈𝑖𝑗 = 𝛽1 𝑆ℎ𝑜𝑘𝑡𝑖𝑖𝑗 + 𝛽2 𝐹𝑜𝑟𝑡𝑖𝑓𝑖𝑒𝑑𝑖𝑗 + 𝛽3 𝑃𝑟𝑖𝑐𝑒𝑖𝑗 + [𝜂𝑖𝑗 + 𝜀𝑖𝑗 ]

(6.4)

The model was estimated using NLOGIT software, which is equipped to calculate individual-level
parameters by conditioning individual choices to the population parameters. In accordance with Campbell
(2007), 500 shuffled Halton draws were conducted.
The attributes and the specified distributions for the rural and urban data are summarized in Table 9.
In following Sillano and Ortuzar (2005), individual-level parameters were calculated for the SHOKTI and

FORTIFIED variables from a constrained triangular distribution to ensure positive values for WTP. Since
the attributes are dummy variables the alternative would have been to use a uniform distribution. However,
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this would result in a portion of the sample receiving the ‘wrong’ sign for WTP estimates. The PRICE
coefficient was held fixed following Revelt and Train (2000). An alternative specific constant was also
included.
Table 9. Summary of RPL Variables, Rural and Urban model

Variable

Level

Dependent
Variable:

0 – If alternative was not chosen
1 – If alternative was chosen

CHOICE
SHOKTI

FORTIFIED
PRICE

0 – The product was a generic
brand
1 – The product was Shokti brand
0 – The product had no added
nutritional benefit
1 – The product had added
nutritional benefit
6, 8, 10, 12, 15 BDT

Distribution:
Rural

Distribution:
Urban

Constrained
triangular

Constrained
triangular

Constrained
triangular

Constrained
triangular

Fixed

Fixed

Expected
Sign

+

+
-

While there is limited nutritional awareness in low income markets, it is still expected that there will
be some positive willingness to pay for nutritional benefit. Given the established market presence of
Shokti+, it is expected that there is also a positive WTP for brand name. Moreover, it is likely to be higher
than the WTP for nutritional benefit given the aspirational value of brand name products.

6.2 RANDOM EFFECTS MODEL SPECIFICATION
Traditionally, individual characteristics, attitudes or perceptions are included in RUMs to minimize
unobserved heterogeneity and determine the associated influence on utility. Since individual estimates of
WTP could be calculated, the panel nature of the data allows for an analysis on the factors which influence
the magnitude of WTP for each attribute.

6.2.1 Details of the Random Effects Model
Typically, the random effects models are used in the case of multiple time periods, with data for the
same respondents over those periods. In this case it is modified to fit the estimates for WTP values by
attribute. The primary purpose in using a random effects model is to account for omitted variables and
unobserved effects in a sample of respondents such as cognitive ability, motivation or societal and cultural
values. The random effects model also accounts for systematic group effects by pooling the WTP estimates
for each of the attributes outlined in Table 9, and allowing the regression to shift based on variation within
the group. The random effects model is estimated by:
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𝑊𝑇𝑃𝑖𝑎 = 𝛼𝑖 + 𝛽′𝑥𝑖𝑎 + 𝜀𝑖𝑎 + 𝑢𝑖

(6.5)

where i represents the decision maker, a is a given attribute of the yogurt, and 𝛼𝑖 an intercept term which
varies based on the individual, 𝛽 is a vector of parameters for the sociodemographic characteristics and
explanatory variables 𝑥𝑖𝑎 and 𝑢𝑖 is an error term that varies based on the decision maker. This captures
the individuals effect on WTP, while 𝜀𝑖𝑎 is the idiosyncratic measurement error related to differences in
attributes. The random effects panel model assumes zero correlation between the observed explanatory
variables and the unobserved effect. It is a generalized regression model, which is homoscedastic but for a
given decision maker i, the disturbances in different choice situations are correlated because of their
common component, 𝑢𝑖 (Wooldridge 2002).

6.2.2 Specification of the model
The random effects models were specified separately for each of the different respondent segments,
as not all respondents were asked the same questions. For example, perceptions regarding Shokti+ could
obviously not be answered by those who were unaware of the product. The models were estimated using
standard errors robust to group-wise heteroskedasticity. Both the rural and urban models were estimated
using balanced panel data. Variables were included to capture consumer requirements for choosing to
purchase nutrient-dense foods including nutritional awareness, signalling, availability, acceptability and
affordability (as outlined in Chapter 3). Variables were also included to reflect purchasing patterns,
demographic and socio-economic characteristics. The independent variables are summarized for the rural
and urban sample in Table 10 and Table 11 respectively.
Nutritional awareness is difficult to measure and quantify, particularly among children (urban sample).
In the rural survey, respondents were asked to rank a variety of factors on a scale from 1 to 5 depending on
their importance when considering buying Shokti+. It was assumed that higher rankings of the importance
of nutrition was associated with greater nutritional awareness. Respondents were also asked if they believed
the product was good for their child and if they had noticed changes in the child’s health. It was also
assumed that this would require some level of nutritional awareness to perceive health benefits and notice
changes. For the urban sample, if children reported that the primary reason they purchase Shokti+ was for
the nutritional benefit, that there was some level of nutritional awareness.
The only attribute for signalling was included in the rural model. Respondents were asked to rank the
importance of brand name when deciding to purchase Shokti+. Importance of brand name would imply
that there was some connection made between Shokti and positive consumption attributes. While this could
not specifically be measured as the ability to detect nutritional value, it does provide some indicator as to
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the trustworthiness and reputability the brand has been able to establish through marketing and signalling
activities.
Availability, for the rural sample, was measured for consumers through a dummy variable which
indicated if Shokti+ was always available when they wanted to purchase it. For lapsers, a variable was
included to indicate if this was the primary reason they stopped purchasing. For consumers, lapsers, and
non-consumers a variable was included to indicate if availability prevented them from purchasing more of
the product. The urban survey only included the latter two variables. Acceptability was measured in terms
of preference (or lack thereof) for product characteristics, preference over the traditional yogurt curd, if the
respondents neighbour purchased it and issues of quality in the rural sample. In the urban sample,
acceptability was measured in terms of preference for taste, if the respondent’s friend purchased Shokti+
and if they preferred the product over traditional yogurt. Attributes of affordability varied based on segment
in the rural sample. For consumers, lapsers and non-consumers a dummy variable was included to indicate
if cost prevented the respondent from purchasing (more) of Shokti+. For the lapser section, a dummy
variable was included if cost stopped the respondent from purchasing it all together. For non-consumers
and the not aware segment a variable indicating whether they could afford Shokti+ at 10 BDT per cup was
included. Similarly, in the urban sample for consumers, lapsers and non-consumers a variable indicating if
cost prevented them from purchasing more was used. For lapsers, a variable indicating if they had stopped
purchasing because of cost was also included.
Variables which measure the purchasing patterns were also included. The number of cups purchased
per week is included to determine if those that purchase more have a higher value for the product. Similarly,
the length of time a consumer has been purchasing Shokti+ was also included. Since Shokti is considered
a snack food, it is relevant to consider if households which purchase a greater number of snacks might have
a higher value for brand name in particular, but also nutritional benefit. A variable is also included to
examine the effect of distance from the factory.
Socio-economic characteristics were included to identify if economic factors influence the magnitude
of WTP including factors such as average weekly income, food expenditure and production, a proxy for
food insecurity and nutritional status of the household (DDS) and the wealth index. For the urban sample,
DDS and wealth index were the only available measurements for economic status.

Household

characteristics such as the age of the main food purchaser, whether the main earner is the head of the
household, number of household members and if the children attend school to determine if demographics
have any influence on WTP. Summary statistics for the entire rural and urban sample are given in Appendix
2. Table 12 and Table 13 presents the statistics according to segment for the rural and urban sample
respectively.
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Table 10. Random Effects Variables, Rural model

Variable

Description

Specification

PRODFORTIFIED

Dummy variable for added nutritional
benefit.

0 – If WTP for brand
1 – If WTP for fortification

Expected Sign
+

Nutritional Awareness

IMPORTNUTRITION

The importance of nutritional benefits
when considering buying Shokti+.

BENEFPOSITIVE

Does the respondent believe that
Shokti+ is good for their children.
The respondent has noticed positive
health changes since they started
consuming the yogurt

BENEFHEALTH

1 – Very unimportant
3 – Neutral
5 – Very Important
0 – No
1 – Yes
0 – No
1 – Yes
2 – Stopped consuming

+
+
+

Signalling

IMPORTBRAND

1 – Very unimportant
3 – Neutral
5 – Very Important

The importance of brand name when
considering buying Shokti+.

+

Acceptability

PREFTASTE

Child does not prefer taste of Shokti+

PREFOTHERS

Child prefers other snacks over Shokti+

PREFNEIGH

Respondent’s neighbour buys Shokti+

PREFSHOKTI

Child prefers Shokti+ over traditional
curd
Respondent will not buy more Shokti+
due to issues of quality
Respondent stopped buying Shokti+
due to issues of quality

PREFQUALITY
PREFQUALITY2
IMPORTTASTE

The importance of taste when
considering buying Shokti+

0 – No
1 – Yes
0 – No
1 – Yes
0 – No
1 – Yes
0 – No
1 – Yes
0 – No
1 – Yes
0 – No
1 – Yes
1 – Very unimportant
3 – Neutral
5 – Very Important

+
+
+

Affordability
Cost prevents the respondent from
purchasing more Shokti+
Cost stopped the respondent from
buying Shokti+
Can the respondent afford a price of 10
BDT for a cup of Shokti+?

0 – No
1 – Yes
0 – No
1 – Yes
0 – No
1 – Yes

AVAILWANT

Shokti+ is always available to buy
when desired

0 – No
1 – Yes

+

AVAILMORE

Lack of availability keeps the consumer
from purchasing more
Lack of availability stopped the
consumer from being able to purchase

0 – No
1 – Yes

-

The number of cups purchased in the
last two weeks
The number of years respondent has
been purchasing Shokti+.
Number of snacks times snacks were
purchased in the previous week

Discrete – Count

+

Continuous

+

Discrete

+

COSTMORE
COSTSTOP
COSTAFFORD

-

Availability

AVAILSTOP
Purchasing Patterns

PURCHCUPS
LENGTHTIME
PURCHSNACKS
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Demographics

DISTFACTORY

Latitude and longitude for each union
were recorded. Distance from the
factory was then calculated.

Continuous – Kilometers

RESPAGE

Age of Respondent

Discrete

+/-

RESPTARGET

Number of children in the household in
the target age range (3 to 12)
Head of household is the main income
earner

Discrete

-

0 – No
1 – Yes

+

RESPHEAD

-

RESPINCOME

Household average weekly income

Discrete

+

FOODPRODUCTION

Value of household food production

Discrete – BDT

-

FOODEXPEN

Weekly food expenditure

Discrete – BDT

+

Discrete – Count

-

0 to 9-point score

+

Continuous

+

FOODSECURITY
DDSFSNSP
WEALTHINDEX

Number of times in the past month
someone in the household have to go a
whole day without eating because there
was not enough food
The diet diversity score as calculated in
the FSNSP (24-hr recall period)
The wealth index as calculated in the
Demographic and Health Survey
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Table 11. Random Effects Variables, Urban model

Variable

Description

Specification

PRODFORTIFIED

Dummy variable for added nutritional
benefit.

0 – If WTP for brand
1 – If WTP for fortification

Nutrition Awareness

NUTRICHOICE

Expected Sign
+
-

The importance of nutritional benefits
when considering buying Shokti+.

1 – Very unimportant
3 – Neutral
5 – Very Important

Respondent buys Shokti+ because of
taste
Respondent buys Shokti+ because their
friend does
Respondent prefers Shokti over
traditional yogurt

0 – No
1 – Yes
0 – No
1 – Yes
0 – No
1 – Yes

Cost prevents the respondent from
purchasing more Shokti+
Cost stopped the respondent from
buying Shokti+

0 – No
1 – Yes
0 – No
1 – Yes

Lack of availability keeps the consumer
from purchasing more
Lack of availability stopped the
consumer from being able to purchase

0 – No
1 – Yes
0 – No
1 – Yes

The number of cups purchased in the
last two weeks
Respondent would like to start
purchasing Shokti+
Amount of spending money given to
respondent by parent
Number of snacks the respondent
purchased in the last week

Discrete – Count

+

0 – No
1 – Yes

+

Discrete

+

Discrete – Count

+

+

Acceptability

PREFTASTE
PREFFRIEND
PREFSHOKTI

+

Affordability

COSTMORE
COSTSTOP

-

Availability

AVAILMORE
AVAILSTOP

-

Purchasing Patterns

PURCHCUPS
PURCHSTART
SPENDTAKA
SNACKSNO
Demographics

1 – Bogra
2 – Chittagong
3 – Dhaka
0 – Male
1 – Female
Discrete (between 8 and12)
0 – No
1 – Yes
0 – No
1 - Yes

DISTLOCATION

District the respondent lives in

CHILDGENDER
CHILDAGE

Gender of respondent

CHILDBROT

Respondent has brothers at home

CHILDSIST

Respondent has sisters at home

DDSFSNSP

The diet diversity score as calculated in
the FSNSP (24-hr recall period)
The wealth index as calculated in the
Demographic and Health Survey
Number of times in the past month
someone in the household have to go a
whole day without eating because there
was not enough food

WEALTHINDEX
FOODSECURITY

Age of respondent
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+
+/+
+/+/-

0 to 9-point score

+

Continuous

+

Discrete – Count

-

Nutritional benefits ranked on average some where between important and very important across all
segments when considering buying Shokti+. Even in the not aware segment, nutritional benefits were
viewed as more than important when considering whether to buy the product. Almost 100 percent of
respondents in the consumer, lapser, and non-consumer categories believed that Shokti+ was good for their
child; however, only about 20 percent were able to directly link Shokti+ with noted improvements in child
health. This highlights that as effective as GDFL’s marketing may be in convincing the consumer of the
value of Shokti+, the credence nature of micronutrients makes it very difficult to make concrete linkages
between claims and outcomes. The importance of brand name ranked on average just over neutral when
respondents consider purchasing Shokti+. However, the belief that the product is good for their child also
provides an indicator that signalling mechanisms may be working in the target market.
Availability does not appear to be a barrier to consumption. In the consumer, lapser and non-consumer
categories almost 100 percent of respondents indicated that Shokti+ was always available when they wanted
to buy it. Yet, just over 10 percent of respondents in the same categories also indicated that lack of
availability prevented them from purchasing more. Only about 8 percent of lapsers indicated that factors
of availability caused them to stop purchasing altogether. The factors of acceptance indicate preference for
of Shokti+. There was a very low percentage of consumer respondents whose children didn’t prefer the
taste of Shokti+. There was also a very low rate of children preferring other snacks over the yogurt. Factors
of acceptance also appear to have limited impact on prevention or cessation of consumption. Almost every
respondent’s neighbour was purchasing the product, indicating not only that the product is accepted socially
but also an indicator of GDFL’s market penetration. Cost inhibited increased consumption but did not
restrict it altogether. Approximately 45 percent of consumers and 37 percent of lapsers were unable to
purchase more Shokti+ because of cost, while only 1 percent of lapsers cited cost as the reason they had to
stop purchasing Shokti+ all together. Almost 100 percent of non-consumers and the not aware segment
indicated that they would be able to afford a price of 10 BDT per cup. However, this result could be subject
to hypothetical bias. It also does not indicate if the consumer could afford the product in the minimum
amount required on a continual basis.
On average, the number of cups purchased in the two weeks prior to the study was just over the
minimum three cups per week. What this doesn’t show, however, is the number of cups that each child in
the household received. On average, consumers and lapsers have been purchasing Shokti+ for two years.
GDFL has been operating for 8 years, thereby showing how long it can take to achieve market penetration
when offering a completely novel food product. Parents purchase 2 snacks per day for their children on
average. On average, respondents in the survey were outside the 30 kilometre radius targeted by GDFL.
This again indicates GDFL’s success in market penetration. It also may explain why the majority of
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respondents have only been purchasing Shokti+ for two years on average as marketing activities were more
concentrated in areas surrounding the factory in the early years of operation. There are approximately 2
children in each household which lie in GDFL’s target age range (3 to 12 years old). In the majority of
households, the head of the household is the main income earner.
One of the main research objectives of this study is to determine if Shokti+ is actually able to reach
those in the lowest income quintiles. As mentioned, poverty line was calculated as 1487 BDT per week in
2010. The consumer, lapser and non-consumer respondents average weekly income exceeded the poverty
line by 89, 97 and 79 percent respectively, where as the not aware segment only exceeded it by 22 percent.
A one-way ANOVA analysis confirms that the income of those who were not aware had a significantly
lower income than the other three segments (ANOVA <0.0001). Moreover, only 1 percent of consumers
indicated instances of food insecurity in the past month, compared to 7 percent in the not aware segment.
It should also be noted that households in Bangladesh are known to inflate or deflate their estimates of
weekly income when completing surveys, particularly when they don’t know what the information will be
used for. A wealth index is used to balance out reported income. Similarly, the average wealth index score
for consumers is significantly higher than that of the not aware segment (ANOVA <0.0001). As suggested
in the value chain analysis, GDFL has not be able to reach the poorest income quintile. While this does not
directly meet their primary social objective, this does not reduce the potential for nutritional impact as MND
exist across all income quintiles particularly in South Asian countries like Bangladesh.

81

Table 12. Summary Statistics for Rural Model by Segment

Variable

Consumer

Lapser

Non-Consumer

Not Aware

WTPSHOKTI

6.30
(1.18)
12.66
(4.86)

4.05
(0.63)
10.14
(4.23)

2.87
(0.26)
14.27
(5.82)

8.26
(1.23)
27.86
(11.24)

-

-

-

-

-

-

1.15
(0.42)
0.43
(0.5)
0.18
(0.38)
0.10
(0.3)
3.81
(1.01)

0.85
(0.36)
0.24
(0.43)
0.16
(0.37)

WTPFORTIFIED

Acceptability
PREFTASTE
PREFOTHERS
PREFNEIGH
PREFSHOKTI
PREFQUALITY

0.10
(0.3)
0.08
(0.27)
0.98
(0.14)
0.60
(0.49)
0.16
(0.37)

PREFQUALITY2

-

IMPORTTASTE

4.06
(0.95)

-

-

-

3.75
(1.06)

3.77
(1.02)

-

-

-

-

0.93
(0.25)

0.98
(0.15)

Affordability
COSTMORE

0.45
(0.50)

0.37
(0.48)
0.01
(0.10)

COSTSTOP

-

COSTAFFORD

-

-

0.98
(0.13)
0.16
(0.36)

0.94
(0.23)
0.12
(0.33)
0.08
(0.28)

1.0
(0.0)
0.17
(0.38)
-

-

4.39
(0.86)
0.98
(0.16)
0.23
(0.42)

4.26
(0.97)
0.98
(0.15)
0.32
(0.65)

4.28
(0.82)
0.97
(0.18)
0.19
(0.53)

4.45
(0.77)

3.92
(1.06)

3.89
(1.08)

3.71
(1.08)

3.69
(1.06)
-

Availability
AVAILWANT
AVAILMORE
AVAILSTOP

-

-

Nutritional Awareness
IMPORTNUTRITION
BENEFPOSITIVE
BENEFHEALTH

-

Signalling
IMPORTBRAND

Purchasing Patterns
PURCHCUPS
LENGTHTIME
PURCHSNACKS

3.71
(3.28)
2.68
(1.76)
2.35
(1.31)

-

-

2.73
(1.72)
2.25
(1.27)

1.5
(0.71)
2.48
(1.21)

2.23
(1.18)

36.37
(34.12)
29.34
(6.18)

46.40
(60.02)
29.04
(5.79)

47.08
(41.63)
29.80
(6.96)

48.19
(24.25)
29.88
(6.78)

-

Demographics
DISTFACTORY
RESPAGE
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RESPTARGET
RESPHEAD
RESPINCOME
FOODPRODUCTION
FOODEXPEN
FOODSECURITY
DDSFSNSP
WEALTHINDEX

1.68
(0.71)
0.89
(0.31)
2807.13
(2429.04)
3035.82
(4740.54)
1248.07
(838.46)
0.01
(0.15)
7.73
(1.03)
0.55
(1.5)

1.60
(0.69)
0.90
(0.30)
2923.47
(2013.93)
3744.35
(6315.34)
1300.07
(817.65)
0.04
(0.25)
7.47
(1.04)
0.32
(1.8)

1.65
(0.76)
0.88
(0,32)
2662.6
(2909.68)
3350.79
(4849.03)
1112.76
(847.27)
0.03
(0.21)
7.09
(1.08)
0.04
(1.82)

1.76
(0.84)
0.94
(0.24)
1818.77
(1221.85)
2980.67
(5166.53)
1014.91
(844.64)
0.07
(0.25)
7.03
(1.15)
-0.49
(1.74)

Somewhat surprisingly, approximately 35 percent of the urban sample indicated that the primary
reason they purchase Shokti+ for the nutritional benefit of the product. While children may not fully
understand the function of micronutrients, children cited increased energy as a benefit of consuming
Shokti+. Factors of availability act as a barrier to consumption in the urban sample. Approximately 31
percent of lapsers and 64 percent of non-consumers stopped purchasing Shokti+ because it was no longer
available. Shokti+ is well accepted among children with approximately 45 percent of consumers purchasing
the product for the taste and 42 percent because their friends purchase it. Consumers also highly prefer
Shokti+ over the traditional curd, as do lapsers and non-consumers. Unlike the rural sample, cost appears
to be a greater barrier to consumption. Approximately 55 percent of lapsers cited cost as the reason they
couldn’t purchase more Shokti+ and 33 percent indicated they had to stop purchasing it due to factors of
affordability. Comparatively, only 9 percent of non-consumers cited cost as the reason they couldn’t
purchase more or stopped purchasing it altogether.
On average, children are not consuming the minimum required three cups per week despite the fact
that on average they consume 2 snacks per day. Though they are given pocket money daily, there are a
wide variety of equally affordable and tasty snack products. This emphasizes the need to identify what is
valued by the consumer. For children, the most important factor appears to be taste, while for mothers it is
nutritional benefit.
Children were sampled from the poorest areas of the three cities of Bogra, Dhaka and Chittagong to
see if Shokti+ was reaching these areas. Approximately 5 percent of consuming children indicated that
they had gone at least one time in the last month without food. Moreover, measures of wealth are below 0
for all segments. The unaware segment is almost 50 percent of the sample in these areas, compared to only
26 percent in the rural sample. This could suggest that they have not yet succeeded in reaching the poorest
areas in the urban centers either, however, there was no comparison done with richer areas of the city to
compare market penetration.
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Table 13. Summary Statistics for Urban Model, by Segment

Variable

Consumer

Lapser

Non-Consumer

Not Aware

WTPSHOKTI

9.24
(1.47)
16.81
(5.51)

2.83
(0.25)
8.51
(2.01)

14.62
(2.67)
28.00
(10.83)

21.93
(3.71)
46.84
(1.80)

-

-

-

-

-

-

0.73
(0.45)

1.70
(0.61)

-

0.55
(0.50)
0.33
(0.47

0.09
(0.29)
0.09
(0.29)

0.15
(0.36)
0.31
(0.47)

0.08
(0.27)
0.64
(0.48)

WTPFORTIFIED
Acceptability

PREFTASTE
PREFFRIEND
PREFSHOKTI

0.45
(0.50)
0.42
(0.50)
0.9
(0.3)

Affordability

COSTMORE

0.15
(0.36)

COSTSTOP

-

-

Availability

AVAILMORE

0.02
(0.12)

AVAILSTOP

-

-

Nutrition Awareness

NUTRICHOICE

0.35
(0.48)

-

1.17
(1.09)

-

-

-

Purchasing Patterns

PURCHCUPS

9.15
(5.22)
2.02
(1.0)

6.73529
(0.36)
1.59
(1.62)

0.85
(0.36)
8.58
(5.37)
1.88
(1.86)

1.4
(0.77)
0.646154
(0.48)
9.63846
(1.0)
0.661538
(0.48)
0.56
(0.50)
7.5
(1.01)
-0.16
(1.82)
0.05
(0.21)

1.5
(0.79)
0.54
(0.5)
10.10
(0.99)
0.60
(0.49)
0.51
(0.50)
7.26
(1.16)
-0.75
(1.85)
0.05
(0.22)

2.33
(0.83)
0.58
(0.50)
10.21
(1.22)
0.61
(0.49)
0.62
(0.49)
7.29
(1.36)
-0.05
(1.83)
0.03
(0.17)

PURCHSTART
SPENDTAKA
SNACKSNO

-

-

0.71
(0.46)
7.00
(3.90)
1.75
(1.04)
2.35
(0.57)
0.53
(0.50)
10.15
(1.17)
0.69
(0.47)
0.60
(0.49)
6.87
(1.49)
-0.43
(2.04)
0.02
(0.15)

Demographics

DISTLOCATION
CHILDGENDER
CHILDAGE
CHILDBROT
CHILDSIST
DDSFSNSP
WEALTHINDEX
FOODSECURITY
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6.3 RESULTS
6.3.1 Magnitude of WTP Estimates
The results from the RPL model for both rural and urban respondents are presented in Table 14.
Looking first at the results for all respondents, the probability that the respondent would choose the
alternative if the product was Shokti was greater than if it was a generic brand. The effect on utility was
similar for both rural and urban respondents. Similarly, the probability that the alternative was selected if
it had nutritional content was considerably greater than if it had no nutritional content. For both mothers
and children, nutritional content had a greater effect on utility than brand; however, the effect was 72
percent greater for mothers over children. The log likelihood indicates that the RPL model is a better fit
than the traditional MNL model. In the rural sample, for all respondents, the coefficient on price is negative
but very close to zero and only slightly significant, while in the urban sample the coefficient is positive.
This suggests Shokti+ may be considered a giffen good in the urban sample since the positive coefficient
implies that as price rises, the value for nutritional benefit and brand name increases.
Table 14. RPL Results, Full Sample – Rural and Urban

Rural - Mothers

Urban - Children

All
Respondents

Price Ignored by
Respondents

All
Respondents

Price Ignored by
Respondents1

SHOKTI

0.460***
(0.021)

0.407***
(0.021)

0.365***
(0.021)

0.356***
(0.021)

FORTIFIED

1.364***
(0.039)

1.29***
(0.036)

0.793***
(0.029)

0.811***
(0.029)

PRICE

-0.009*
(0.006)

-0.092***
(0.006)

0.022***
(0.007)

-0.025***
(0.007)

N
Log Likelihood
Log Likelihood (MNL)
Pseudo R2
χ2

1000
-6093.51
-6725.65
0.45
9785.23

1000
-5957.19
-6479.50
0.46
10,057.87

600
-3900.75
-4073.07
0.41
5381.84

600
-3898.91
-4069.82
0.41
5385.53

Attributes

Since it is unlikely that Shokti+ is an inferior good considering the aspirational nature of brand name
products and preference for the product in general, the choice data was more thoroughly examined. It was
found that approximately 40 percent of rural respondents chose the alternative with nutritional benefit in
all 10 scenarios, while 2 percent of rural respondents chose the Shokti alternative every time.
Comparatively, 24 percent of children chose the nutritional benefit alternative in all 10 scenarios and 4
percent chose the Shokti alternative. There were 4 choice sets where the Shokti+ bundle of attributes was
offered (fortification and brand name) at four different prices. In both the rural and urban sample, over 84
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percent of respondents chose the Shokti+ alternative, even those in the not aware segment. Two of the
Shokti+ alternatives were offered at prices greater than the market price; however, there was no
distinguishable variation in the percentage of respondents who chose Shokti+ across prices in the rural
sample. In the urban sample, a slightly higher percentage of respondents chose Shokti+ at lower prices.
Comparatively, in other scenarios the proportion of respondents was more evenly distributed across
alternatives with preference slightly more weighted to the alternative with fortification. This suggests that
in many cases the price attribute was effective ignored, seen particularly in choosing Shokti+.
Hensher, Rose, and Greene (2005b) find that respondents ignore certain attributes when choosing their
most preferred alternative, though they are typically assumed to evaluate every alternative and attribute
offered. This may occur as a coping mechanism to handle the complexity of the task, or because the
attributes are not meaningful enough to consider. They also find that if all attributes are assumed as not
ignored, significantly different WTP values are estimated compared to when the exclusion is invoked. It
was assumed that the respondents who chose either the fortified, brand name or Shokti+ alternative in every
available scenario, effectively ignored the price attribute. NLOGIT has a specification for this anomaly,
and can address the exclusion criteria on an individual basis. The model for the full sample was then reestimated. In the rural model, this produced a more significant and larger effect of PRICE on utility, while
SHOKTI and FORTIFIED had slightly smaller effects on utility. In the urban model PRICE was found to be
negative and significant, compared to the positive and significant coefficient of the former model.
Fortification had a slightly larger effect on utility, while brand name decreased slightly. For both the rural
and urban sample, the log-likelihood and Chi-squared values indicate that the RPL model is more fitting
than the MNL model and the model which considers ignored price is a better fit than the former.
Estimates for the four segments were then derived using the updated model, reported in Table 15.
When the urban sample accounted for ignored price in the lapser, non-consumer and not aware segments,
goodness of fit measures indicated the original model had a slightly better fit. As such, the original model
was retained for the lapser, non-consumer and not aware segments in the urban sample.8
In both the rural and urban sample, fortification had a larger effect on utility than brand. The effect is
25 to 43 percent greater when mothers are making the purchases. In the rural sample, fortification had the
greatest effect on utility in the not aware segment, ranging from 16 to 57 percent greater than the other
segments. The effect for consumers and lapsers is similar, with non-consumers have a slightly higher effect.
In the urban sample, the effect on utility is roughly the same, while the effect for lapsers is almost half.

8

Both sets of results for the rural and urban segments can be found in Appendix 2
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The effect of brand name on utility is similar for mothers and children in the consumer and not aware
segments. In the rural sample, there is a clear decline in the effect on utility from consumers through to
non-consumers. The not aware segment had a similar effect as the consumer segment. Purchasers who
have stopped consuming clearly have a lower value for the Shokti brand name. In the urban segment brand
name has a similar effect on utility across all segments, with the exceptions of lapsers.
Price had a greater negative effect on utility for mothers compared to children. This may be partly
explained by the fact that mothers have a greater understanding of the value of money, but they also have
greater demands on their budget. Children on the other hand are only responsible for themselves and are
given money every day specifically to spend on products for their own enjoyment. Nevertheless, the price
coefficient is close to zero for all segments. This suggests that the price levels included in the experiment
did not reach the consumer’s price ceiling for the product. This is further emphasized by the fact that the
opt-out alternative was rarely used.
Table 15. Results of RPL Model by Respondent Segment – Rural
Consumers
Attributes

Lapsers

Non-Consumers

Not Aware

Rural

Urban

Rural

Urban

Rural

Urban

Rural

Urban

SHOKTI

0.50***
(0.04)

0.43***
(0.05)

0.38***
(0.04)

0.15***
(0.04)

0.24***
(0.04)

0.44***
(0.07)

0.44***
(0.05)

0.42***
(0.03)

FORTIFIED

1.07***
(0.06)

0.80***
(0.06)

1.04***
(0.06)

0.45***
(0.05)

1.41***
(0.08)

0.9***
(0.10)

1.64***
(0.09)

0.95***
(0.05)

-0.08*
(0.01)

-0.05***
(0.01)

-0.09***
(0.01)

-0.05***
(0.02)

-0.11***
(0.01)

-0.03*
(0.02)

-0.07***
(0.01)

-0.02*
(0.01)

PRICE
N
Log Likelihood
Pseudo R2
χ2

282

130

217

102

232

66

269

302

-1936.9

-907.8

-1534.9

-753.7

-1231.5

-366.5

-1189.7

-1806.7

0.37

0.36

0.36

0.33

0.52

0.49

0.60

0.46

2322.4

1040.8

1697.9

733.7

2634.6

717.3

3531.2

3022.3

Note 1. The coefficient on price was found to be positive in the lapser, non-consumer and not aware segments. To ensure that WTP
estimates could be derived using a fixed price coefficient, the parameter estimate was constrained to be negative by multiplying
the price variable by negative 1 for all respondents in these segments. This follows the procedure laid out by Greene (2012).

Individually calculated estimates for WTP were then derived by calculating a matrix of βi’s (for
SHOKTI and FORTIFIED) and then taking the negative ratio of each attribute and the fixed cost parameter.
Figure 16 shows the distribution of WTP estimates for the rural sample according to segment. The not
aware segment had the highest median WTP for fortification, as well as the greatest dispersion. The
distribution is left-skewed, with a mean of 27.9 BDT. The non-consumers also had a median WTP higher
than that of consumers or lapsers. The WTP for fortification was one to four times greater than that of
brand name, depending on segment. WTP for brand name also had much smaller dispersions and were all
fairly normally distributed. The not aware segment had the highest average WTP for brand name at 8.3
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compared to 6.3 BDT for consumers, the next highest. Non-consumers and lapsers had relatively low value
for brand name with mean WTP estimates of 2.9 and 4 BDT respectively.

Nameboxplot(wtp,l

Brand

Fortification

Figure 16. Willingness to Pay Values, Rural Sample

Willingness to Pay Values

The not aware segment, who had no familiarity with the product at all, had the greatest value for the
attributes found in Shokti+. The other segments may have had a lower WTP values both for nutrition and
brand name because they were aware of market prices for Shokti+. It may also reflect the credence nature
of micronutrients. Since the other three segments have heard the health claims made by Shokti+, if effects
were unobserved they may have a lower WTP for nutritional benefit. Meanwhile, the not aware segment
has not had any experience with the product and as such value it more highly. Price was ignored by many
respondents in the rural sample, suggesting that the price levels in the experiment did not capture the ceiling.
However, this was a one time purchasing decisions with extra money that was not part of the weekly food
budget. As such, these WTP values may not accurately reflect the value when purchases must be made on
a regular basis, particularly when considered in light of other food purchases that must be made.
Similar to the rural sample, the not aware segment has a much higher median WTP for fortification
than the other three segments. It also has a very wide distribution which is slightly left-skewed, having a
mean value of 46.8. The distribution of the non-consumer segment is also slightly left-skewed with a mean
WTP for fortification of 28 BDT. Comparatively the distribution for the consumer and lapser segments are
normally distributed, with a mean WTP value of 16.8 and 8.5 respectively. The WTP for fortification is
greater than that for brand name across all four segments, parallel to the rural sample. Contrastingly, there
is a higher value for brand name in the urban sample than in the rural sample in the consumer, non-consumer
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and not aware segments. Also fairly normally distributed the segments have a mean WTP value for brand
of 9.2, 14.6 and 21.9 respectively.

Nameboxplot(wtp,l

Brand Name

Fortification

Figure 17. Willingness to Pay Values, Urban Sample

Willingness to Pay Values

Since the price coefficient had to be constrained to be negative to ensure positive WTP estimates,
these values are likely misrepresentative. The estimates far exceed the budget constraint in the experiment,
as well as the average amount of pocket money received daily. This could possibly be due to a limited
understanding of the value of money. It may also be that the children did not understand what was being
asked of them in the choice experiment. Yet it is still interesting that even children have a greater value for
nutritional benefit than brand name.
Since brand name products tend to have aspirational value for low-income consumers it was expected
that the WTP for brand name would exceed that for nutritional benefit. While there is clear value for the
Shokti brand name over a generic variety, the WT for nutritional benefit is much greater. For both the rural
and urban sample, the WTP for nutritional benefit and brand name of the product far exceed the actual price
of a cup of Shokti+ (10 BDT). This could mean that while price sensitive, products priced above 10 BDT
are still affordable. However, it may be that respondents perceived the money provided as discretionary
income and so any product they procured from the choice experiment would be viewed positively since it
was over and above what they typically have to spend on food. Moreover, this does not contribute anything
to the discussion of sustained consumption. While the consumer may have been willing to spend the money
on a one time purchasing decision, this does not necessarily mean they are able to sustain purchases for the
minimum required three cups per week. Overall, these are positive results suggesting that consumers in
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low income markets, even children, place value on the nutritional benefit of a commercially produced food
product which extends beyond their traditional diet.

6.3.2 Factors Influencing Willingness to Pay
GDFL’s target population demonstrates WTP for the attributes of Shokti+. Henson and Humphrey
(2014) posit in their conceptual framework on enhancing the consumption of nutritious foods, that there are
five key requirements which must be met by the value proposition of a business model – nutritional
awareness, signalling, availability, acceptability and affordability. A random effects (RE) model was used
to determine if these factors have any influence on the consumer’s valuation of the product’s attributes.
Other variables were also included to determine what else might affect the consumer’s value for nutrition.
The results for the rural sample are provided according to segment in Table 16. Across all four
segments, the relative importance of nutritional benefit when considering purchasing Shokti+ has a positive
significant effect. This confirms that preferences are monotonic. The effect is almost double for the nonconsumer and not aware segment. The belief that Shokti+ is good for their child, however, does not have
an effect on WTP. For consumers, however, when there is an observed impact in their child’s health which
they connect to Shokti+ there is a positive effect on WTP values. The relative importance of brand name
had a negative effect. This may be due to a collinearity problem with the variable regarding relative
importance of nutrition.
Factors of availability and affordability have no effect on the magnitude of WTP estimates. Even if
the respondent had to stop purchasing Shokti+ due to issues of availability or cost, there was no effect on
the value for nutrition. Factors of acceptability had varying effects depending on segment. For consumers,
if their child liked other snacks better than Shokti+ there was a significant negative effect of almost 2 BDT.
If issues of quality prevented the consumer from purchasing more, there was also a negative effect, albeit
to a smaller degree. If the consumers neighbour purchased Shokti+ there was a significant negative effect
of 0.65 BDT. This surprising as there is a common phenomenon in BoP markets where consumers strive
to be at par with their neighbours (Gupta and Srivastav 2016). A similar result is also found in the nonconsumer segment. In the lapser category, the only factor of acceptability which influenced the value for
nutrition is if the respondent’s child preferred Shokti+ over the traditional yogurt curd by approximately 1
BDT. This was the same within the non-consumer category. If the respondent was kept from purchasing
more yogurt due to issues of quality, there was a substantial negative effect.
In terms of purchasing patterns, the number of snacks purchased in the previous 24-hour period had a
significant effect in all segments except for non-consumers. However, the number of Shokti+ cups
purchased nor the length of time purchasing had any effect on the value for nutrition.
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Demographic effects have varying effects depending on segment. For every segment except for the
lapsers, distance from the factory has a slightly positive effect of 0.01 to 0.03 BDT per kilometer. Given
the amount of marketing activities conducted in the earlier years closer to the factory, a negative effect was
anticipated. It is not clear why exactly this is, particularly since factors of availability had no effect on
value. That being said, the effect is still relatively small. The age of the respondent had a small but
significant effect in the not aware segment, suggesting that purchasers unaware with the product may be
are WTP more for the attributes if they are older. If the head of the household was the main income earner,
there was a positive effect in the non-consumer and not aware segments. However, income had no effect
on the value of WTP. Therefore, it could not be concluded that households where the head is the main
earner are in a higher income bracket. It is not clear why this would have an effect on value, while income
does not. Food production and expenditure have a negligible impact on WTP, even if it is significant in
some segments. Food insecurity, however, has a significant negative impact in the consumer and nonconsumer categories, especially so for consumers. While wealth index had a positive effect on value for
consumers, it had a negative effect for lapsers. This suggests that as lapsers wealth status increased they
have less value for nutrition, perhaps because they are more interested in purchasing other luxury items.
Finally, it was assumed that households with a higher diet diversity score would have a greater value for
nutrition; however, the only segment for which DDS had an effect was the non-consumer category.
The results from the RE model in the urban sample are presented in Table 21. The fact that preference
for the nutritional value of Shokti+ did not have an effect on WTP for nutrition suggests that children did
not fully understand what was being asked of them. Moreover, the sign on the coefficient is negative
indicating that preferences are not even weakly monotonic.

Factors of availability inhibiting the

consumption of more Shokti+ had a positive effect on value in the lapser segment. Similar to the rural
sample, if the child’s friend purchased Shokti+ there was also a negative effect on value. For consumers,
preference of Shokti+ over the traditional yogurt had a substantial positive effect. Factors of affordability,
whether it kept them from consuming more or stopped altogether, were negative and significant for
consumers and lapsers. This suggests implies that children are more cost constrained than mothers
purchasing Shokti+.
Unlike the rural sample, the child’s spending money did have a negative effect on WTP values for
lapsers and non-consumers, though the effect was relatively small for lapsers. The number of snacks
purchased in the previous 24 hours had a positive effect on WTP for consumers, while it had a negative
effect for those who were not aware. This could suggest that value for an attribute of Shokti+ depends on
it being part of the set of snacks purchased for children, while mothers are able to assess the value of the
attribute on its own merits.

91

Table 16. Results from RE Model, Rural by Segment

Variable
α
PRODFORTIFIED

Consumer

Lapser

β

T-Ratio

β

T-Ratio

2.19
6.34

0.83
27.31***

2.19
6.09

0.86
28.27***

0.39
0.47
0.86

1.62*
0.32
2.05**

0.36
1.84
-0.20

-0.53

-2.62***

0.79
-0.42
-

Non-Consumer
β

Not Aware

T-Ratio

β

T-Ratio

-4.17
9.87

-1.86*
43.06***

-2.35
14.83

-0.79
34.28***

1.83*
1.38
-0.76

1.10
-0.08
-

4.69***
-0.08
-

0.98
-

2.97***
-

-0.31

-1.71*

-0.75

-3.89***

-0.44

0.67
-0.8
-

-0.23
0.52
0.54

-0.31
1.02
0.8

0.41
-

-0.25
-2.04
-0.82
0.25
-0.87
0.04

-0.42
-2.97***
-1.7*
0.68
-1.66*
0.19

-0.61
0.98
-0.53
0.56
-0.08

-1.47
2.93***
-1.19
1.07
-0.45

-0.65
1.03
-1.21
-0.04

-1.87*
2.46**
-2.15**
-0.22

-0.17
-

-0.4
-

-0.49
-1.06
-

-1.26
-0.69
-

-0.51
-0.32

0.06
-0.10
0.29

1.04
-0.99
2.32**

0.25

Nutritional Awareness

IMPORTNUTRITION
BENEFPOSITIVE
BENEFHEALTH
Signalling

IMPORTBRAND

-1.79*

Availability

AVAILWANT
AVAILMORE
AVAILSTOP

0.76
-

-

-

Acceptability

PREFTASTE
PREFOTHERS
PREFNEIGH
PREFSHOKTI
PREFQUALITY
PREFQUALITY2
IMPORTTASTE

-0.26

-1.09

-1.13
-0.45

0.54

0.34

1.64

0.38

1.96*

Affordability

COSTMORE
COSTSTOP
COSTAFFORD
Purchasing Patterns

PURCHCUPS
LENGTHTIME
PURCHSNACKS

0.01
0.44

0.13
3.33***

Demographics

DISTFACTORY
RESPAGE
RESPTARGET
RESPHEAD
RESPINCOME
FOODPRODUCTION
FOODEXPEN
FOODSECURITY
DDSFSNSP
WEALTHINDEX

N
σe
σu
R2
LM Test1

0.02
0.04
-0.03
0.32
0.0001
0.0001
0.00
-3.71
0.19
0.24

3.7***
1.36
-0.13
0.57
-0.62
1.94*
-1.31
-3.07***
1.08
1.92*

0.00
-0.04
-0.25
0.03
0.00
0.00
-0.001
-0.72
0.17
-0.27

0.79
-1.41
-1.07
0.05
2.43**
1.29
-4.12***
-1.02
0.99
-2.64***

0.01
0.01
0.25
1.19
-0.0001
0.0001
-0.0001
-1.37
0.30
-0.01

3.06***
0.42
1.01
2.04**
-0.84
1.52
-0.27
-1.87*
1.67*
-0.05

0.03
0.11
0.13
2.01
0.00
0.00
0.00
-1.04
-0.08
0.17

3.28***
3.04***
0.48
2.03*
0.08
-0.25
0.57
-1.5
-0.37
1.11

282

217

232

269

7.56
3.36

5.03
2.71

6.09
4.29

26.01
10.66

0.42
41.72

0.57
19.54

0.71
6.94

0.64
19.00

92

Demographic characteristics do not appear to have a strong influence on the magnitude of WTP values.
In every segment except for the lapser category, the city in which the respondent is located as a significant
effect. For consumers, the value declines for the urban areas of Chittagong and Dhaka. As distribution to
these areas has only started in the past several years, it follows that there is not as great of an awareness of
the product in the poorest areas of the cities. DDS had a significant positive effect in the not aware segment,
suggesting that children who have increased dietary quality may have more value for nutritional benefits in
the products they consume. Finally, wealth index had a positive effect only in the non-consumer category.
Table 17. Results from RE Model, Urban by Segment

Variable

α
PRODFORTIFI

Consumer

Lapser
β

Non-Consumer

β

T-Ratio

8.86
7.57

2.12**
19.86***

-1.28

-1.42

-

-0.39
-

-0.46
-

1.35
-0.67

3.68***
-1.51

-0.28
-1.92
1.56

-0.31
-2.87***
1.64*

-0.12

-1.42
-

-1.72*
-

-0.07
-0.04
0.72

-0.21
-0.53
2.46**

4.35
5.68

Not Aware

T-Ratio

β

T-Ratio

β

T-Ratio

2.71***
36.75***

-5.54
13.38

-0.61
12.61***

9.44
24.96

1.46
31.39***

Nutrition Awareness

NUTRICHOICE

-

-

-

-

-

0.69
0.53

0.33
0.19

-

-

-0.43

0.98

0.63

-

-

0.53
-0.60

1.55
-1.85*

-4.25
3.91

-0.93
0.85

-

-

-0.09
0.05

-2.68***
0.56

4.44
-0.27
0.46

1.50
-1.74*
1.23

2.30
-0.14
-1.32

1.60
-0.76
-2.09**

2.75
-0.42
0.46
-0.26
0.79
0.61
0.73
2.99

2.18**
-0.26
0.72
-0.16
0.47
0.90
1.61*
0.16

1.93
-0.75
0.27
0.53
-1.61
1.13
0.32
0.98

1.62*
-0.62
0.52
0.41
-1.32
2.48**
1.04
0.27

Availability

AVAILMORE
AVAILSTOP
Acceptability

PREFTASTE
PREFFRIEND
PREFSHOKTI
Affordability

COSTMORE
COSTSTOP
Purchasing Patterns

PURCHCUPS
PURCHSTART
SPENDTAKA
SNACKSNO
Demographics

DISTLOCATION
CHILDGENDER
CHILDAGE
CHILDBROT
CHILDSIST
DDSFSNSP
WEALTHINDEX
FOODSECURITY
N
σe
σu
R2
LM Test1

-1.14
-0.99
0.09
0.37
-0.82
0.15
-0.01
0.85

-2.24**
-1.50
0.30
0.57
-1.17
0.46
-0.05
0.45
130
9.43
4.84
0.52
13.43

-0.10
-0.28
-0.15
-0.09
0.14
0.09
0.009
0.13

-0.54
-1.18
-1.18
-0.33
0.59
0.79
0.11
0.12
102
1.21
0.64
0.81
9.79
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66
37.14
11.53
0.52
18.27

302
95.16
62.16
0.29
13.27

Compared to the rural survey, factors in all three requirements – availability, acceptability and
affordability – have some influence on WTP values. However, there are some indicators that the children
did not fully understand what was being asked of them. Part of this may be explained by the fact that
children aren’t fully aware of why they make decisions. Particularly in terms of snack consumption,
children are more likely to make purchases on their appetite rather than the nutritional benefits of the
product. Decisions are made quickly and impulsively, rather than calculating the benefits and the costs.

6.3.3 Limitations and Future Research
The fact that the urban sample needed to constrain the price coefficient to be negative in order to
calculate positive WTP estimates could suggest that the children did not fully comprehend what was being
asked of them in the experiment. While the experiment appeared to go well in the pilot and there is the
added advantage of literacy skills (compared to largely illiterate rural population), there was no way to
monitor the experiment in all cities during the formal data collection. There has been a great deal of research
in experimental methods that should be used with children. Due to time constraints, it was not possible to
fully explore these methods. Nevertheless, it is some times the tendency of economists to dismiss
unexpected results as data collection error. While that certainly could be the case here, it may also be that
even children view brand name products as aspirational goods. Therefore, increasing prices may signal
increasing quality to the child and subsequently increase WTP. Further research in this area would be
extremely valuable in determining how businesses might best affect the nutritional status of children in
urban cities.
There are many other attributes of the yogurt that could be explored and perhaps other experimental
methods which could better capture the nature of the consumer’s value for Shokti+. Again there were some
time constraints, as well as production constraints since other varieties of yogurt do not exist in the market.
Furthermore, the different price levels used were perhaps as Kuhfeld, Tobias, and Garratt (2010) mentioned,
too close together to fully capture the cost constraint. While GDFL suggested that the price of 15 BDT was
too high, a higher price point may have better captured when respondents will divert away from their desired
attributes due to the expense.
Finally, further research regarding the five requirements set out by Henson and Humphrey (2014)
would help to more clearly identify strategic areas for businesses like GDFL. The survey was not designed
with these requirements in mind, but rather applied post data collection. In retrospect, developing it in this
light would have allowed for more concrete conclusions to be made of the effect of nutritional awareness,
signalling, availability, acceptability and affordability on the value for a commercially produced nutrientdense food product.
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6.3.4 Implications
While GDFL has built into their business model and value chain a variety of activities to address
nutritional awareness, signalling, availability, acceptability and affordability, it must be clearly established
how these factors are linked in the mind of the consumer. It must also be understood the perceived
importance of each requirement to enhance the consumption of nutrient dense foods. This will allow them
to create a more effective and cost efficient marketing strategy. It will also allow them to capture more
revenue and consumers, thereby increasing sustainability and scale.
As Allen and Shrimpton (2005) pointed out, there must be increased nutritional education in order to
generate value for nutrient-dense food products. What was not known, however, was the latent interest in
products for health and child development. This is demonstrated in the high value which the not aware
segment placed on the nutritional benefit of the product. In the follow up survey conducted in March 2015
35 percent of the segment had started purchasing Shokti+ regularly. Moreover, 40 percent of nonconsumers had also started purchasing the product again. This suggests that even the rural poor only need
a light touch to purchase products which are nutritionally beneficial for their child. Factors of acceptability
appear to be connected to the value of nutrition and brand in the mind of the consumer. Since micronutrients
are undetectable, they may rely on other tangible factors as indicators of quality such as the freshness or
desirability of taste. As such, while GDFL may have limited means to signal nutritional content due to
illiteracy and limited understanding of nutrients, continuing to produce a high quality produce may be
sufficient to generate value for the Shokti products. Factors of availability and acceptability are not as
clearly connected in the mind of mothers purchasing the product; however, children are more constrained
by cost.
Finally, the effect of demographics and socio-economic factors are likely dependent on who is
purchasing the product. Mothers must consider and balance a variety of household and child needs against
weekly food and other expenditures. Meanwhile, children are only responsible for themselves, though
dependent upon the amount of pocket money given to them to make their purchases. These purchases are
more likely to be made on impulse and cravings, rather than in light of health needs and benefits.
For target consumers to choose nutrient-dense foods there must be a willingness and ability to pay for
those foods. The results from the RPL and RE models indicate that there is a WTP for the key attributes of
Shokti+. Factors which influence the magnitude of WTP values vary across segments of purchasers.
Understanding the factors which influence value for Shokti+ will help GDFL in the structuring of their
business model not only to ensure sustainability, but also in designing pathways to get more micronutrients
into the diets of the nutritionally deficient.
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7

CHAPTER 7: FACTORS INFLUENCING ADEQUATE CONSUMPTION
Adequacy of consumption is essential for the achievement of nutritional outcomes. It is extremely

difficult to monitor sufficient consumption of households, particularly through the informal markets
frequented by low-income households. By identifying the factors which influence the likelihood of
adequate consumption, businesses like GDFL can create targeting strategies which may facilitate increases
in the occurrence of children meeting minimum consumption requirements. In addition to influencing the
value for nutritious foods, the requirements outlined by Henson and Humphrey (2014) also have the
potential to influence the amount of consumption.

While factors of acceptability, availability and

affordability had little effect on the value for the nutritional benefit of Shokti+, they may be more likely to
affect sufficient minimum consumption. A binary response model is used to determine if nutritional
awareness, signalling, availability, acceptability and affordability do in fact influence the probability that
children will consume at least three cups per week per child. Other factors such as purchasing patterns,
demographics and socio-economic characteristics are also included to determine if there is an effect on
adequate consumption.

7.1 BINARY RESPONSE MODEL SPECIFICATION
Jointly with Johns Hopkins University, GDFL has established that a minimum consumption of three
cups can positively impact micronutrient markers. The maximum nutritional impact would be achieved
through improved sanitation and hygiene conditions and a diverse diet among other factors; however, a
double blind randomized control trial conducted by Sazawal et al. (2013) found that through consumption
alone Shokti+ could have a positive impact on micronutrient markers and linear growth. The binary choice
model attempts to identify factors which influence a child’s consumption of the minimum number of three
cups per week.

7.1.1 Details of the Binary Response Model
A binary choice model is predicated on the dependent variable being the result of a decision or choice,
taking the value of either y=0 if false or y=1 if true. It assumes that there are a set of measurable
independent variables, x, which explain the occurrence of the dependent variable. The modeling of the
binary response models can be framed in terms of the random utility approach, the latent regression
approach or the conditional mean function approach. This thesis uses the latent regression approach, as in
most econometric models for binary response, and is specified as:
𝑦 ∗ = 𝜷′ 𝒙 + 𝜀

96

(6.6)

where, the observed counterpart to y* is
𝑦 = 1 𝑖𝑓𝑓 𝑦 ∗ > 0.
This is then estimated using a probit model, (though logit, extreme value, Gompertz, Burr and Arctangent
are also used) in which the disturbances have a mean zero and are assumed to have a normal distribution.
This model is particularly useful when considering purchasing decisions. According to Greene (2007),
“the theory states that the consumer makes a marginal benefit/marginal cost calculation based on the utilities
achieved by making the purchase and by not making the purchase and by using the money for something
else.” The probability that 𝑦 = 1, is then given by:
𝑃𝑟𝑜𝑏(𝑦 ∗ > 0|𝒙) = 𝑃𝑟𝑜𝑏(𝜀 < 𝒙′ 𝜷|𝒙) = 𝐹(𝒙′ 𝜷)

(6.7)

where 𝒙 and 𝜷 are an index of independent variables and estimated coefficients respectively. This then
provides and underlying structure for the model assuming a symmetric distribution.

7.1.2 Specification of the model
The binary response model, under the latent regression approach is suitable when considering the
respondent’s decision to purchase the minimum amount of three cups per week. They will purchase the
minimum amount if the benefits exceed costs. For a decision maker (or decision maker’s child), benefits of
consuming Shokti+ at least three times per week can be represented as:
𝐵∗ = 𝒙′ 𝜷 + 𝜀
where 𝒙 and 𝜷 are vectors of independent variables and estimated coefficients respectively. This includes
variables such as age, gender, perceived benefits of consuming Shokti+, etc. Costs of consuming Shokti+
extend beyond the cost of the product alone, but may include procurement costs, trade-offs of other more
preferred food products, etc. This can be represented by the expression:
𝐶 ∗ = 𝒛′ 𝜽 + 𝑢
The net benefit of consumption, therefore, can be given as:
𝑦 ∗ = 𝐵∗ − 𝐶 ∗
= 𝒙′ 𝜷 − 𝒛′ 𝜽 + (𝜀 − 𝑢)
= 𝒘′ 𝜹 + 𝜀

(6.7)

However, this is not directly observable; as such it cannot be modelled as a traditional regression. It is
observed if the child consumed at least three cups or more in the last week, 𝑦 = 1 , or if they consumed less
than three cups in the last week, 𝑦 = 0. The rural model was estimated according to the consumption of
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each child in the household. It was then specified in NLOGIT to cluster the responses according to the
household identification number. In total there were 476 children included in the analysis, those which
lived in consumer households.
The variables included in the binary response model are similar to those included in the random effects
model. Table 18 gives the variables included in the rural model, while Table 19 gives the variables in the
urban model. Factors under nutritional awareness, signalling, availability, acceptability and affordability
can also be viewed in terms of marginal benefits and costs.

For example, benefits include noted

improvements in health, obtaining a brand name product, consuming at par with neighbours, consuming a
preferred product and the availability of the product. Variables which classify as a benefit to consumers
would be expected to have a positive coefficient. Contrastingly, costs may include lack of child preference
for Shokti+, poor quality, long distance to travel to obtain product, lack of availability and the price of the
product itself. Variables which are considered costs by the consumer are expected to have a negative
coefficient. WTP estimates for both brand name and fortification were also included to determine if the
magnitude of the value affects the regularity of consumption. It is expected that the greater the WTP, the
more likely the child consumed the minimum of three cups per week. As in the random effects model
purchasing patterns, socio-demographic and economic factors are included.
The summary statistics for the rural binary response model are presented in Table 20. Only 21 percent
of children in consumer households consumed the yogurt at least three times per week; thereby indicating
that nutritional impact may be limited amongst the target population. Within this segment there is a WTP
for nutritional benefit greater than the current price of 10 BDT per cup of Shokti+. Similarly, children live
in households where the primary food purchaser views nutritional benefit as very important when
considering buying Shokti+. Furthermore, almost 100 percent of these mothers believe Shokti+ is good for
their child. However, only 30 percent directly link Shokti+ to improvements made in nutritional status.
The mothers of these households also view brand name as important when considering whether to buy
Shokti+.
In terms of preferences, there is a very low incidence of children who do not like the taste of Shokti+,
over prefer other products over the yogurt. However, approximately 45 percent of the respondents cite
quality as the primary reason why they will not purchase more Shokti+. Specifically, verbatim answers
included those such as: ‘children do not like it’, ‘taste is not good’, ‘poor quality standard’ or ‘date expired
on product’. Comparatively, factors of availability such as ‘not available in the market’ or ‘the market is
far from home’, only prevented 26 percent of households from consuming more Shokti+. On average,
mothers travelled 2 kilometers to purchase Shokti+, but it was almost always available to purchase when
they wanted to. Approximately 60 percent of consumers purchase it from a retail location, while only 7
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Table 18. Summary of Variables for Binary Probit, Rural Model

Variable

Description

Specification

Expected Sign

TARGET
WTPSHOKTI

Respondent consumed at least 3 cups of Shokti+ in the
last week
Willingness to pay for brand

0 – No
1 – Yes
Continuous

Dependent
Variable
+

WTPFORT

Willingness to pay for fortification

Continuous

+

Nutritional Awareness

IMPORTNUTR

The importance of nutritional benefits when considering
buying Shokti+.

BENEFPOSITIVE

Does the respondent believe that Shokti+ is good for their
children.

BENEFHEALTH

The respondent has noticed positive health changes since
they started consuming the yogurt

1 – Very unimportant
3 – Neutral
5 – Very Important
0 – No
1 – Yes
0 – No
1 – Yes
2 – Stopped consuming

+
+
+

Signalling

IMPORTBRAND

The importance of brand name when considering buying
Shokti+.

1 – Very unimportant
3 – Neutral
5 – Very Important

+

Acceptability

PREFTASTE

Child doesn’t like the taste of the product

PREFOTHERS

Child prefers other products over Shokti+

PURCHNEIGH

Respondent’s neighbour purchases Shokti+

PREFQUALITY

Respondent will not buy more Shokti+ due to issues of
quality

Discrete
0 – No
1 – Yes
0 – No
1 – Yes
2- Don’t know
0 – No
1 – Yes

+
+
+
-

Availability

PURCHAVAIL

Shokti+ is always available to purchase when the
respondent wants to

PURCHDIST

The distance the respondents must travel to buy Shokti+

AVAILMORE

Lack of availability keeps the consumer from purchasing
more

0 – No
1 – Yes
Continuous –
kilometers
0 – No
1 – Yes

Cost prevents the respondent from purchasing more
Shokti+

0 – No
1 – Yes

Respondent typically buys Shokti+ from a Shokti lady –
dummy
Respondent typically buys Shokti+ from a retail shop –
dummy
Length of time respondent has been purchasing Shokti+
Did the respondents have to spend less on other things to
buy Shokti+
Amount spent on snacks in the past week

0 – No
1 – Yes
0 – No
1 – Yes
Continuous – years
0 – No
1 -Yes
Discrete

RESPAGE

Age of the respondent

Discrete

+/-

CHILDAGE

Age of child

+/-

CHILDGENDER

Gender of child

FOODVALUE

Value of household food production

Discrete
0 – Boy
1 – Girl
Discrete – BDT

+
-

Affordability

COSTMORE

-

Purchasing Patterns

PURCHSHOKTI
PURCHRETAIL
PURCHLENGTH
SPENDLESS
SNACKSPEND

+
+
+
+

Demographics
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+/-

RESPEDUC

The respondent has had no formal education

DDSFSNSP

Diet diversity score

Discrete – BDT
0 – No
1 – Yes
0 – No
1 – Yes
Discrete – 9-point score

WEALTHINDEX

Wealth index

Continuous

+

WEALTHINCOME

Income per week

Discrete (BDT)

+

FOODEXPEN
FOODSECURITY

Weekly food expenditure
Anyone in the child’s household have to go without food
because there isn’t enough to eat

+
+

percent purchase from a Shokti lady. What is not clear, however, if this means that there is no Shokti lady
available to purchase from or if mothers prefer to buy the snack in the market. On average, mothers in the
consumer segment spent over 200 BDT on snacks in the previous week for their children. Even if there
was more than one child in the household of the target range, is this is more than sufficient to pay for the
minimum three cups per week at 10 BDT per cup. As previously mentioned, the households in the
consumer segment have an income approximately 1000 BDT above the poverty line and have an average
DDS of 7.75 (out of a possible 9 points). This reiterates that the target population is not being reached on
a regular basis in adequate amounts of consumption.
The summary statistics for the variables in the urban model are presented in Table 21. Only 10 percent
of the children consuming Shokti+ consumed the minimum of three cups or more in the previous week.
When children are primary purchasers, they are less likely to consider the benefits and costs of purchasing
Shokti+ in the minimum required amounts. If the child does have a high WTP for nutrition, then consuming
a Shokti+ for its nutrition would be considered a benefit, particularly if the child has some level of
nutritional awareness. Similarly, preference for the product because of its taste and because a friend buys
it could also be counted as benefits. Approximately 45 percent of currently consuming children can’t buy
more Shokti+ because of the cost and 30 percent because their parents don’t want them to. Comparatively,
factors of availability are much less inhibiting as only 16 percent of children can’t buy more because of
lack of availability.
The children in this segment have a fairly low rate of food insecurity, with only 5 percent reporting
incidents where a household member had to go without eating because of insufficient food supply. The
DDS is 7.5, indicating a fairly high dietary quality in households. However, the wealth index was below
zero confirming that these children do in fact come from poor households.
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Table 19. Summary of Variable for Binary Probit, Urban Model

Variable

Description

Specification

Target
Consumption

Child consumes the product at least 3 times per
week
Willingness to pay for brand

0 – No
1 – Yes
Continuous

WTPSHOKTI
WTPFORT

Willingness to pay for fortification
Nutrition Awareness

NUTRICHOICE

Expected Sign
Dependent
+

Continuous

+

The importance of nutritional benefits when
considering buying Shokti+.

1 – Very unimportant
3 – Neutral
5 – Very Important

+

Lack of availability keeps the consumer from
purchasing more

0 – No
1 – Yes

-

Availability

AVAILMORE
Acceptability

PREFTASTE

Respondent buys Shokti+ because of taste

PREFFRIEND

Respondent buys Shokti+ because their friend
does

0 – No
1 – Yes
0 – No
1 – Yes

-

Affordability

PURCHCOST

Cost prevents child from purchasing more

0 – No
1 – Yes

+

Purchasing Patterns
0 – No
1 – Yes
0 – No
1 – Yes

PURCHPARENTS

Parents don’t want to buy Shokti

PURCHSHOKTI

Children learned of Shokti+ from a Shokti lady

SPENDPOCKET

Amount of pocket money given to child by
parents

Discrete

+

SPENDSNACK

Amount spent on snacks in the past 24 hours

Discrete

+

CHILDGENDER

Gender of child

0 – Boy
1 – Girl

+/-

CHILDAGE

Age of child

Discrete

+/-

CHILDFRIEND

Respondents friends buy Shokti+

CHILDBROT

The child has brothers living at home

CHILDSIST

The child has sisters living at home

FOODSECURITY

Anyone in the child’s household have to go
without food because there isn’t enough to eat

DDSFSNSP

Diet diversity score

WEALTHINDEX

Wealth index

+
+/-

Demographics

0 – No
1 – Yes
0 – No
1 – Yes
0 – No
1 – Yes
0 – No
1 – Yes
Discrete – 9-point
score
Continuous
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+
+
+

Table 20. Summary Statistics for Binary Response, Rural Model

Variable

Mean

St. Dev

Min

Max

Observations

0.21

0.40

0.0

1.0

476

WTPSHOKTI

6.27

1.17

3.15

9.14

476

WTPFORT

12.72

4.85

3.33

18.58

476

IMPORTNUTR

4.42

0.84

1

5

476

BENEFPOSITIVE

0.97

0.16

0

1

476

BENEFHEALTH

0.31

0.53

0

2

476

3.96

1.03

1

5

476

PREFTASTE

0.11

0.31

0

1

476

PREFOTHERS

0.07

0.26

0

1

476

PURCHNEIGH

1.12

0.37

0

2

476

PREFQUALITY

0.45

0.50

0

1

476

PURCHAVAIL

0.98

0.14

0

1

476

PURCHDIST

2.71

32.35

0.001

500

476

AVAILMORE

0.26

0.44

0

1

476

0.16

0.37

0

1

476

PURCHSHOKTI

0.07

0.25

0

1

476

PURCHRETAIL

0.61

0.49

0

1

476

PURCHLENGTH

2.78

1.86

0.08

10

476

SPENDLESS

0.11

0.35

0

2

476

SNACKSPEND

227.51

290.07

20

2500

439

RESPAGE

29.38

6.19

18

57

476

CHILDAGE

6.36

3.02

1

12

476

Target Consumption

Nutritional Awareness

Signalling

IMPORTBRAND
Acceptability

Availability

Affordability

COSTMORE
Purchasing Patterns

Demographics

0.54

0.50

0

1

476

FOODVALUE

3067.12

4942.85

0

40000

476

FOODEXPEN

1317.95

849.64

70

7000

476

FOODSECURITY

0.20

0.77

0

8

476

RESPEDUC

0.16

0.37

0

1

476

DDSFSNSP

7.75

1.06

4

9

476

CHILDGENDER

WEALTHINDEX

0.55

1.52

-3.34

4.41

476

WEALTHINCOME

2990.92

2824.95

100

20000

476
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Table 21. Summary Statistics for Binary Probit, Urban Model

Variable

Mean

St. Dev

Min

Max

Observations

Target
Consumption

0.11

0.31

0

1

130

WTPSHOKTI

9.24

1.47

5.80

13.07

130

WTPFORT

16.81

5.51

4.80

24.47

130

0.35

0.48

0

1

130

0.16

0.37

0

1

130

PREFTASTE

0.45

0.50

0

1

130

PREFFRIEND

0.15

0.36

0

1

130

0.43

0.50

0

1

130

PURCHPARENTS

0.3

0.46

0

1

130

PURCHSHOKTI

0.07

0.25

0

1

130

SPENDPOCKET

9.15

5.22

2

30

130

SPENDSNACK

13.06

10.87

0

50

130

CHILDGENDER

0.65

0.48

0

1

130

CHILDAGE

9.64

1.00

8

12

130

CHILDBROT

0.66

0.48

0

1

130

CHILDSIST

0.56

0.50

0

1

130

FOODSECURITY

0.05

0.21

0

1

130

DDSFSNSP

7.5

1.01

4

9

130

-0.16

1.83

-5.25

3.95

130

Nutrition Awareness

NUTRICHOICE
Availability

AVAILMORE
Acceptability

Affordability

PURCHCOST
Purchasing Patterns

Demographics

WEALTHINDEX
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7.2 RESULTS
The results from the binary response (BR) model in the rural sample indicate that factors related to
nutrition are the perceived benefits of purchasing Shokti+ at least three times per week. Increases in the
mother’s value of WTP increases the probability that the child consumed the minimum quantity, while
noticed changes in the child’s health increased the probability by ten times as much. The relative
importance of considering nutrition when purchasing Shokti+ or believing that the yogurt was good for
their child had no effect.
Though almost the entire rural sample cited that they were able to purchase Shokti+ when ever they
wanted, it had no effect on the probability that the child consumed the minimum three cups in the previous
week. Similarly, there was no effect if the household’s neighbour purchased Shokti+. These were expected
benefits of availability and acceptability. The costs associated with these two requirements, however, did
have a negative effect on the predicted probability of the desired outcome. Moreover, the effect is roughly
equal. If the child’s mother felt that they could not purchase more Shokti+ because of poor quality, then
there is a negative effect on probability of adequate consumption. Similarly, if the product was not available
in a local market or at all and as such prevented increased purchases, there was a negative effect on the
probability.
Beyond the five requirements for enhanced consumption of nutritious foods, purchasing patterns and
income contribute to increasing the predicted probability of sufficient consumption. The distribution
channel used by the mother had the largest effect on predicted probability, specifically, if the mother
procured Shokti+ from a Shokti lady. It was suggested from the value chain analysis in Section 4 that the
increased convenience from last-mile distribution may not be necessary since many respondents would be
willing to purchase the product from a local retail shop. The results from the BR model, however, indicate
that there is a direct effect on the probability of sufficient consumption if the yogurt was purchased from
Shokti lady. This may be because the ladies make the product more available. It may also be because
ladies are able to reinforce the regularity of consumption, both by interacting with and educating the
consumer and increasing convenience of regular purchase. The amount spent on snacks and the weekly
income also had a slightly positive effect on the probability the child consumed at least three cups of Shokti+
in the previous week.
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Table 22. Results from Binary Response, Rural

Variable

α
WTPSHOKTI
WTPFORT

β

T-Ratio

-0.12
0.04
0.04

-0.09
0.45
1.88*

-0.15
-0.07
0.40

-1.36
0.12
2.77***

-0.05

-0.53

0.05
-0.08
-0.30
-0.41

0.17
-0.24
-1.19
-1.60*

-0.91
-0.05
-0.44

-1.54
-0.49
-1.62*

0.16

0.54

0.58
0.17
-0.02
0.36
0.001

1.71*
0.96
-0.43
1.39
2.06**

-0.01
0.05
-0.11
-0.00004
-0.0001
-0.10
0.13
0.10
-0.06
0.0001

-0.93
2.24
-0.77
-1.52
-0.81
-0.81
0.49
1.30
-0.99
1.93*

Nutritional Awareness

IMPORTNUTR
BENEFPOSITIVE
BENEFHEALTH
Signalling

IMPORTBRAND
Acceptability

PREFTASTE
PREFOTHERS
PURCHNEIGH
PREFQUALITY
Availability

PURCHAVAIL
PURCHDIST
AVAILMORE
Affordability

COSTMORE
Purchasing Patterns

PURCHSHOKTI
PURCHRETAIL
PURCHLENGTH
SPENDLESS
SNACKSPEND
Demographics

RESPAGE
CHILDAGE
CHILDGENDER
FOODVALUE
FOODEXPEN
FOODSECURITY
RESPEDUC
DDSFSNSP
WEALTHINDEX
WEALTHINCOME

N
Log Likelihood

χ2
Prob > χ2
Pseudo R2

476
-213.13
63.13
0.00025
0.13
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Table 23. Results from Binary Response, Urban

β

T-Ratio

-2.07
0.04

-0.65
0.29

-0.023

-0.69

-0.88

-1.51

-1.04808

-1.58

-0.59

-1.12

-0.23

-0.40

-0.96

-1.78*

-1.40

-2.20**

1.05

1.53

0.07

1.88*

0.02

1.12

CHILDGENDER
CHILDAGE
CHILDBROT
CHILDSIST

-0.02

-0.04

0.06

0.26

0.06

0.16

-0.45

-0.99

FOODSECURITY
DDSFSNSP
WEALTHINDEX

0.82

0.94

0.13

0.59

0.22

1.75*

Variable

α
WTPSHOKTI
WTPFORT
Nutrition Awareness

NUTRICHOICE
Availability

AVAILMORE
Acceptability

PREFTASTE
PREFFRIEND
Affordability

PURCHCOST
Purchasing Patterns

PURCHPARENTS
PURCHSHOKTI
SPENDPOCKET
SPENDSNACK
Demographics

N
Log Likelihood

χ2
Pseudo R2

130
-32.29
24.26
0.27

The results from the urban sample are given in Table 23. Unlike the rural sample, value for nutrition
or preference for its presence in the yogurt, do not have a positive effect on the predicted probability of the
child consuming at least three cups of yogurt in the past 24-hour period. Factors of availability and
acceptability are neither viewed as benefits nor costs. Similar to the RE model, cost does have a negative
impact on the probability of adequate consumption. There is also a negative effect on probability if the
child’s parent does not want them consuming more Shokti+. The amount of pocket money received by the
child essentially serves as the child’s budget constraint. Increases in the amount of available funds to spend,
also increases the probability that the child consumed at least three cups in the previous 24-hours. Finally,
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the wealth index does appear to have an on the predicted probability. As expected, those from higher wealth
index households would be more likely to purchase the sufficient amount of yogurt.

7.2.1 Limitations and Future Research
Given time constraints, it was not possible to explore all the aspects of the binary response model and
what elements should be employed. As such, a very straight forward model is employed here. Further
investigation into issues of endogeneity and collinearity should be employed to ensure the most accurate
results. Other limited dependent variable (LDV) models should also be explored, such as those which use
count data, to determine the effects of independent variables on the number of cups purchased. This model
explored the effects on the probability of minimum consumption, but other insights may be gleaned using
the total number of cups purchased as the dependent variable. Even a simple OLS model may provide
valuable insights.

7.2.2 Implications
Given that the quantity of consumption of nutrient-dense foods, such as Shokti+, ultimately drive the
nutritional impact that can be made, understanding how target consumer perceive benefits and costs is
important in the design of business models and value chains. It is also an important aspect of being able to
achieve sustainability. For example, availability and acceptability do not contribute to the probability that
a child will consume the minimum required amount but they do have the potential to detract from it. In
essence, the consumer does not look any more favourably upon brands that are readily available, but they
bemoan their absence. Similarly, the child preference for taste has no positive effect, but issues of quality
have a negative impact. As such, businesses like GDFL must ensure that the product is available and of
acceptable quality but have a small chance of capturing value from these demands. This increases costs
with no guarantee of increased revenue to cover the additional expense.
For Shokti+, the nutritional content of the product is evidently an attribute for which GDFL can capture
value when mothers are the primary purchasers. Moreover, cost is not a considered as a constraint, even in
terms of frequency of consumption, when mothers are the primary purchaser of the product. Contrastingly,
nutrition is not a benefit for children consuming Shokti+, but are negatively constrained by cost.
Understanding these factors will help GDFL to develop a more effective pricing strategy. For example, it
was mentioned in the value chain analysis that a price increase was implemented in 2014 in the urban areas
since there are higher incomes in the cities. However, due to a significant drop in sales GDFL had to reduce
the price back to 10 BDT. This likely resulted since cash constrained children are the purchasers in the
urban areas. Instead, GDFL could increase the price for Shokti+ in the rural areas where the primary food
purchasers for the households have a higher value for nutritious products and appear to be willing to pay
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more. This would allow the price to be lowered in the urban areas, thereby attracting more children to
consume the minimum required quantity of three cups per week.
The results from the rural sample also emphasize the importance of investment in nutritional education
and awareness. This may simply involve increasing the number of Shokti ladies, or expanding the sales
territories of existing ladies. This will not only increase the value for the product, but will also have a
positive effect on the probability that households will meet minimum consumption for their children. To
ensure business sustainability, increased nutritional awareness must be done in such a way that mitigates
increases in costs. This again emphasizes the importance of external linkages with the public and civil
sectors.
As it stands, there is a very low rate of minimum consumption amongst target households. In
particular, those who currently consuming are not part of the lowest income quintile. It may be more
appropriate, therefore, to continue to target households which are in the third and fourth quintiles to ensure
that they will not be constrained by cost. The factors identified in this analysis will help both GDFL and
other similar business models identify which factors need to be targeted to increase the occurrence of
children meeting at least the minimum required amount to improve nutritional status.
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CHAPTER 8: THE BIGGER PICTURE
The work of Prahalad (2006) identified that there is profit earning potential in the bottom of the

pyramid (BoP). This has increased the number of businesses targeting low-income markets with a variety
of products. Increasingly, a variety of business models are attempting to target nutritional deficiencies by
increasing the delivery of nutrient-dense foods to low-income markets. However, markets for these foods
have yet to become fully operational. It has not yet been clearly established if commercial models can be
implemented in such a way that ensures long-term sustainability and scale. The dominance of the informal
markets creates inefficiencies which drives up costs, particularly in terms of sourcing and distribution.
Challenges are further exacerbated by weak implementation power of governments to correct market
failures. Grameen Danone Foods Limited (GDFL) has found it difficult to develop a cost structure that is
lean enough to allow them to reach the poorest of the poor. As such, it may be more realistic for the private
sector to target the third and fourth income quintiles. Given that MND are present across all income
quintiles, potential for nutritional impact is not reduced. This would then free up resources of the public
and civil sectors to target the undernutrition of those in the lowest income quintile. However, there are
other avenues not yet fully explored. Strategies such as cross-subsidization into higher income markets
may allow business like GDFL reach those who are severely malnourished in the lowest income markets.
Social enterprises are a commonly employed business model in the delivery of nutritious foods.
Frequently these enterprises also aim to increase employment and thereby reduce poverty. However, these
two social objectives appear to compete with one another. While vertical integration may be used as a cost
reduction strategy, working within each level of the value chain may result in a level of costs which impedes
the affordability of the target food product. While it important for enterprises in BoP markets to be socially
responsible to ensure that they are not merely exploiting resources, it may be that trying to address both
poverty and MND simultaneously will prevent substantial achievements in either objective.
It has not been well established if the poor have interest in purchasing nutritious foods which lie
beyond the traditional diet. However, there are an increasing number of commercially produced foods in
these markets. As such, understanding the WTP for the nutritional benefit is critical in ascertaining the
interest of low-income consumers to purchase these foods on a regular and sustained basis. If business
models are able to address the factors which influence the magnitude of WTP they may be able to not only
ensure economic viability but increase the micronutrients in the diets of the poor. Results from the RPL
show that low-income consumers are WTP a price premium for nutritional benefit. It has been suggested
that the most effective strategy to market nutritious foods is by promoting other more desirable and familiar
attributes. However, all segments in both the rural and urban samples had higher WTP value for nutrition
than brand name. Yet, the RE model showed that consumers connect their WTP for attributes of Shokti+
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with other factors related to quality or preference for the product. Accordingly, it is important for businesses
like GDFL to ensure consistency in the quality and availability in order to maintain the value for nutrition
in the target products. Perceived positive benefits of Shokti+ did not have a significant effect on the
magnitude of WTP for fortification or brand name. Yet, when the consumer could see visible results which
they determined was from the consumption of the yogurt there was a positive significant effect on value for
the attributes. This emphasizes the importance of the value proposition. Consumers must be able to believe
the claims made by the product. Given that nutritional content is a credence characteristic, value will clearly
be tied to seeing physical results in the health of their children. This is difficult to concretely establish. Not
only could health improvements come from other sources, but there are other requirements which must be
met in order for the child’s health to significantly improve. This includes external factors such as water
quality, hygiene and consumption of other important micronutrients. While increasing education awareness
may help link health outcomes to the product, this underscores the fact that market-based solutions cannot
act in isolation. The public and civil sectors, or even other private enterprises focusing on health, water and
hygiene products, must continually work on other factors which contribute to malnutrition.
While mothers were interested in nutritional benefits, it is evident that children continue to make
spontaneous purchases based on taste and preference. There was some indication that children are
interested in fortified products, but there is still a high emphasis placed on the taste of the product. Children
do enjoy Shokti+, but how a strong preference for other products such as chips or chocolate. For example,
of snacks purchased in the last week Shokti+ comprised one percent of purchases. Biscuits, chips and cake
were the most popular representing 20, 17 and 14 percent of purchases respectively. The focus of food
based approaches and improving micronutrient consumption in the diets of the poor has historically focused
on foods which are consumed as part of the main diet. However, snacks are highly consumed by children,
with each child in both the rural and urban samples consuming on average two snacks per day. There is
clear value for taste, but also an interest of both mothers and children to purchase products which are
beneficial to the child’s health. As such, the snack food market may be another viable entry point for getting
key micronutrients into the diet of the child.
These foods must also be consumed in some minimum amounts to affect changes in nutritional status.
It is widely assumed that cost is the primary barrier to adequate consumption; however, there may be other
barriers which have a greater effect. In the rural sample, factors related to poor quality and lack of
availability reduced the likelihood of minimum consumption. However, if the product was purchased from
a Shokti lady there was a positive effect on the likelihood of consuming at least three cups. This may be
because the ladies are able to educate the consumer on the health benefits of consuming regularly, or by
increasing the availability to the households. However, cost or income were not related to the likelihood
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of minimum consumption. This emphasizes the capacity even in low-income households to make regular
food purchases. Contrastingly, cost and wealth index did have an affect on the likelihood that children in
the urban sample consumed the minimum adequate amount. Since the product is primarily purchased for
the taste, there are a high number of cheap substitutes if the price of Shokti+ increases too high. Ultimately,
the occurrence of children consuming Shokti+ in amounts that could actually affect nutritional status is low.
Moreover, this only measured consumption in the week prior to the survey and as such fails to capture if
this is the typical behaviour. This underscores the challenges of ensuring adherence through an open market
strategy. At a minimum, businesses like GDFL must ensure consistent availability and quality to increase
the likelihood of adequate consumption.
GDFL is a successful case of a business model which targets the improved consumption of a nutrientdense commercially produced food product in low-income markets.

They are working towards

sustainability and should reach break-even in 2016. When they first started operations there was no market
for a fresh pro-biotic fortified yogurt sold in individually packaged cups. Sufficient demand and value for
the product has been generated to effectively sustain operations and generate employment. Currently
impacts on nutritional status appear to be limited due to restricted market penetration and limited
consumption at the required rate. However, they have built a trust worthy brand name and are working
towards linking their product with positive health changes in children ages 3 to 12. The constraints and
strategies employed by GDFL within the value chain to achieve market penetration help to identify those
which apply to the wider markets for nutrition.
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APPENDIX 1: SURVEY INSTRUMENTS
Figure 18. GDFL Product Portfolio

Source: nobinudyokta.wordpress.com
Note: Shokti+ (flagship product) is pictured back-left, Shokti Pocket (new product) is picture front-right

Figure 19. Choice Set Example Card
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EXTRA FORTIFIED DOI PURCHASER SURVEY
FALL 2014 – RURAL BOGRA
Department of Food, Agriculture and Resource Economics
The University of Guelph in Canada is doing some research about yogurt and especially yogurt that has added
nutrients for health. We would like to know about your experience buying this type of yogurt. This will help us
better understand the product and how it benefits you.
Q1. Do you have any children between the ages of 3 and 12? Yes

No

(If no, thank and discontinue)

Q2. Are you the main person who buys food for your household? Yes
Q3. If no, May we speak to the person responsible for those decisions? Yes

No
No

(If no, thank and discontinue)

The research includes interviews with other people like you. This interview will take about 45 minutes to 1 hour.
You are free not to answer any questions and can ask to stop the interview at any time. Your name will not be
attached to your answers. Please ask any questions you have at any time. We would also like to give you 50 taka for
participating in the survey. You will be asked to use some of this money to actually purchase a fresh cup of yogurt at
the end of the survey. You may keep any that is left over.
Q4.Are you okay to proceed with the interview/experiment? Yes

No

SECTION A: IDENTIFICATION
Date: ______________________

Enumerator Name: ___________________

Sample HH No: |__| |__||__| |__||__| |__||__|
VARIABLES
District
Zila
Upazila
Union
Para
Village
Landmark

A.1
Respondent

A.2 Children
in Household

Id: |__||__|

RESPONSE OPTIONS
1 = Rajshahi
1 = Bogra; 2 = Sirajganj; 3 = Naogaon

A.1.1 Name of Respondent:
A.1.2 Gender of Respondent 1 = Male; 2 = Female
A.1.3 Age of Respondent
A.1.4 Name of Head of Household
A.1.5 Mobile number |__|__|__|__|__|-|__|__|__|__|__|__|
A.2.1 How many household members are there? [Count]
A.2.2 How many (0-12 Years) children live in the household?
[Count]
A.2.3 How many members (upper 12 years) live in the household?
[Count]
A.2.4 Are they your children? 0 = No; 1 =Yes
A.2.5 Write the information of 0-12 years child.
A. Sl
B. 0-12 years child name

SEG

|__|
|__||__|

|__||__|
|__||__|
|__||__|
|__|
C. Gender
(0=B, 1=G)
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CODE
|__|
|__|
|__|
|__|
|__|
|__|

D. Age

SECTION B: CHOICE EXPERIMENT
[For all respondents]
Now I will ask you some questions about what kind of yogurt you will choose from. I’m going to show you 10
different cards. On the cards there are two different kinds of yogurt you can choose from or you can choose none at
all. For each card, you tell me which one you would want to buy. There are 2 different choices of yogurt:
A cup of Shokti+ that has added Vitamin A, zinc, iodine and iron – on the card it looks like this. [Show
card, square 1] There is the Shokti label, so you know its Shokti. This picture of the child means that it has
the vitamins and nutrients I just told you about. The price tells you how much you would have to pay for it
at the end, in this case it would be 12 taka.
2. A cup of Shokti yogurt but with no added Vitamin A, zinc, iodine and iron – on the card it looks like this.
[Show card, square 2]. It has the Shokti label. But no picture of a child, that means no added vitamins and
nutrients. Here is the price you would have to pay, in this case it would be 10 taka.
3. A cup of “no-name” yogurt that has added Vitamin A, zinc, iodine and iron – on the card it looks like this.
[Show card, square 3]. There is no Shokti label, because it is not Shokti. It still looks and tastes the same.
The picture of the child shows you there is added vitamins and nutrients. Here is the price you would have
to pay, in this case it would 8 taka.
4. A cup of “no-name” yogurt that has no added Vitamin A, zinc, iodine and iron – on the card it looks like
this [Show card, square 4]. There is no Shokti label, because it is not Shokti. It still looks and tastes the
same. There is no child because there are no added vitamins and nutrients. Here is the price you would have
to pay, in this case it would be 6 taka.
I’m going to show you 8 different cards with just two of the products I told you about, with the symbols I showed
you but at different prices. The card will look like this. [Show example card] After I read to you the prices, you can
tell me which product you would want to buy. You can also choose not to buy any at all. You will make choice for
each card, making 8 choices in total.
1.

At the end of the questionnaire, I will draw a number from the box. There is one number for each card. Based on the
number drawn and what you chose, you will have a chance to buy your selection using the money we gave you. You
may keep any money left over. If you decided not to purchase anything in that situation, you will keep all 50 taka. In
total, you will only have to purchase 1 cup of yogurt, using the 50 taka we gave you.

B.2 CHOICE EXPERIMENT SCENARIOS
Version No (See the left side of Scenario card):
Scenario 1
Option A

|__|
Option B

Option C

Scenario 2

Option A

Option B

Option C

Scenario 3

Option A

Option B

Option C

Scenario 4

Option A

Option B

Option C

Scenario 5

Option A

Option B

Option C

Scenario 6

Option A

Option B

Option C

Scenario 7

Option A

Option B

Option C

Scenario 8

Option A

Option B

Option C

Scenario 9

Option A

Option B

Option C

Scenario 10

Option A

Option B

Option C
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SECTION C: SHOKTI PURCHASE AND CONSUMPTION
[Symbols indicate the consumer segment that should be asked the question. ■ = Purchaser; ◧ = Lapser; ∆= Nonconsumer; □ = Non-aware. Skips are also indicated in the response option.]
VARIABLES

C.1 Awareness

C.2 Purchasing

RESPONSE OPTIONS
C.1.1 Have you heard or seen Shokti Plus before today? [Show
respondent card with picture of Shokti Plus]
0 = No; 1 = Yes [If answered yes skip to C.2.1]
C.2.1 Have you ever purchased Shokti+ before? 0 = No; 1 = Yes>>
skip C.2.2
C.2.1.1 If no, Why have you never purchased it?
1 = Cost; 2 = Different product than used to; 3 = Kids don’t want to
eat it; 4 = Difficult to find; 5 = Other (Specify)
_____________________
C.2.3 Do any of your neighbours buy Shokti+? 0 = No; 1 = Yes

SE
G
■ ◧
□∆
■ ◧
∆
∆
■ ◧
∆

C.3 Source

C.4 Frequency
of Purchase

C.2.4 How did you hear about Shokti+ before today? 1 = Shokti Lady;
2 = Advertising in Retail Shop; 3 = TV Ad; 4 = Neighbour/Friend; 5 =
Other (Specify): _________________
C.3.1 Where do you normally buy Shokti+ from? [Record all that
apply] 1 = Shokti Lady; 2 = Retail shop; 3 = Market
C.3.2 Why do you buy it there? [Record all that apply]
1 = Convenience; 2 = Only place to buy;
3 = Other (Specify): ______________________
C.3.3 How far do you have to travel to buy Shokti+? [Record distance]
C.3.3.1 [Record code]1 = km; 2 = meter; 3 = hand; 4 = yard; 5 =
Other (Specify) __________________________
C.3.4 Would you be able to buy Shokti+ from somewhere else if you
couldn’t buy where you normally do? 0 = No; 1 = Yes
C.3.5 Where would you buy Shokti+ instead? 1 = Retail shop; 2 =
Market; 3 = Shokti Lady; 4 = Other (Specify) ____________
[Record all that apply]
C.3.6 How far would you have to travel? [Record distance]
C.3.6.1 [Record code]1 = km; 2 = meter; 3 = hand; 4 = yard; 5 =
Other (Specify) __________________________
C.4.1 When did you first start buying Shokti+? [Record time]
C.4.1.1 [Record code]1 = months; 2 = years; 3 = since the
beginning; 4 = Other (Specify) __________________________
C.4.2 How many cups of Shokti+ do you normally buy per week?
C.4.2.1 Is it more or less in the winter months? 0 = More; 1 = Less; 2 =
About the same
C.4.2.2 Is it more or less the rest of the year? 0 = More; 1 = Less; 2 =
About the same
C.4.3 Is Shokti+ always available to buy when you want it? 0 = No; 1
= Yes [If answered yes skip to C.4.4]
C.4.3.1 If no, when is it not available? 1 = winter; 2 = rest of the
year; 3 = all year; 4 = Other (Specify) _______________________
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■ ◧
∆
■ ◧
■ ◧

■ ◧

■ ◧
■ ◧

■ ◧

■ ◧

■ ◧
■ ◧
■ ◧
■ ◧

CODE

C.4.4 How many cups of Shokti+ did you buy in the last two weeks?
[Record number of units, if 0 skip to 0]

■ ◧

C.4.5 Was this more or less or about the same as normal? 1 = More; 2
= Less; 3 = About the same [If 3 skip to C.6.1]
If more or less ask, Why did you buy more/less? [Record answer
verbatim]
C.4.6 Did you spend less on other things in the last two weeks so you
could buy Shokti+? 0 = No; 1 = Yes; 2 = Don’t know [If 0 skip to
C.5.1]
C.4.7 If yes, What things did you spend less on? [Record verbatim]

■ ◧

C. number of cups last
week

C.6 Barriers to
Consumption

Frequency: number of cups last week; 3/week?: 0 = No; 1 =Yes; 2 =
Don’t know

■

B. Frequency

C.5
Consumption

[Record child number and associated information according to the
coding below]

■

A. Child No.

C.5.1 How many cups of Shokti+ did each of your children eat last
week (if none, ask in the last two weeks)? In the last 4 weeks has your
child eaten the yogurt at least 3 times per week?

■ ◧

■
C.5.2 Is there anything that your kids don’t like about Shokti? 1 =
Taste; 2 = Don’t like as much as other snacks; 3 = Too small of a cup;
4 = Flavours available; 5 = Other (Specify) ______
C.6.1 When was the last time you bought Shokti+? [Record answer and ■ ◧
code unit] 1 = days ago; 2 = weeks ago; 3 = months; 4 = years ago; 5 =
Other (Specify) _______________________
◧
C.6.1.1 If not purchased in the last two weeks, Why did you
stop purchasing Shokti+? 1 = Too expensive; 2 = Kids don’t
like it; 3 = Not enough nutritional value; 4 = Not available; 5
= It is not good quality; 6 = I am buying other products
instead; 7 = I don’t know if this product is good for my
children; 8 = I don’t trust this company/product; 9 = I’ve
heard something negative about the brand; 10 = Other
(Specify) ____________________
[Record all that apply]
■ ◧
C.6.2 Where did you purchase Shokti+ last? 1 = Shokti Lady; 2 =
Retail shop; 3 = Market
■ ◧
C.6.3 Would you like to be able to purchase Shokti+/more often? [If
answered yes, skip to C.6.5]
∆
C.6.3.1 If no, Why not? [Record answer verbatim, then skip to
C.6.5]
■ ◧
C.6.4 What (would) stops you from being able to purchase Shokti+
more often? 1 = Cost; 2 = Availability; 3 = Economic condition of the
□∆
household; 4 = Other (Specify) ____________________ [Ask “what
would stop you” for unaware (□ ) segment]
C.6.5 How important are the following to you when considering buying Shokti+? ■ ◧ ∆
[Ask respondent to rate on a scale from 1 to 5, where 1 is Very Not Important and
5 is Very Important]
1
2
3
4
5
(Very
(Neutral)
(Very
Unimportant)
Important)





A. Brand
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B. Nutrition Benefits



C. Kids like it
D. Prefer to traditional



yogurt



E. Cost



F. Available Nearby
C.6.6 Have your children ever eaten traditional yogurt? 0 = No; 1 = Yes;
[If no, skip to C.6.9]
C.6.6.1 If yes, Do they like it? 0 = No; 1 = Yes
C.6.7 Which does your child like better? 1 = Shokti; 2 = Traditional; 3 =
Both; 4 = Don’t know
















■ ◧
□∆
■ ◧
□∆
■ ◧

C.6.8 How often do you buy traditional yogurt?

□∆
■ ◧

C.6.8.1 [Write the day/time code] 1 = day; 2 = week; 3 = month; 4 =
year; 5 = Other (Specify) _______________________

□∆
■ ◧

C.6.9 Would it be more likely that you would buy Shokti if…

A. Lower price
B. Bigger pot, same
price
C. Buy at schools
D. Available in
more outlets
E. Easier to see in
the store
F. Recommended
by Government
G. Recommended
by doctor/nurse
H. See on TV
Commercial

1
Very Unlikely

2

3
Neutral

4









□∆
5
Very
Likely








































































SECTION D: NON-PURCHASER AND UNAWARE SEGMENT
VARIABLES
D.1 Classification

D.2 Interest

RESPONSE OPTIONS
D.1.1 Record respondent segment: 1 = Consumer (purchased within
last 2 weeks); 2 = Lapser (Purchased but more than 2 weeks ago but
less than 3 months ago); 3 = Non-consumer (No purchase in the last
3 months); 4 = Not aware
[If, consumer or lapser skip to Section E]
D.2.1 Now that you know (been reminded) about the health benefits
of Shokti+, how interested are you in purchasing it on a regular
basis? 1 = Very uninterested; 2 = Uninterested; 3 = Neutral; 4 =
Interested; 5 = Very Interested
D.2.2 Is there anything that would keep you from consuming it on a
regular basis? [Record verbatim]
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SEG
■ ◧
□∆

∆□

∆□

CODE

D.3 Source

D.4 Consumption

D.3.1 Where would you want to buy Shokti+ from? 1 = “Shokti”
Lady; 2 = Retail shop; 3 = Market; 4 = Other

∆□

D.3.2 Why this source? 1 = Convenience; 2 = Only place to buy; 3
= Other (Specify): ______________________

∆□

D.3.3 Would you buy Shokti from somewhere else if you couldn’t
buy it at your first choice? 0 = No; 1 = Yes

∆□

D.3.3.1 If yes, record where __________________

∆□

D.4.1 Can you afford to buy Shokti (@ 10 taka/cup)? 0 = No; 1 =
Yes

∆□

D.4.2 Who in your household would eat Shokti? [Record child
number]

∆□

SECTION E: HEALTH BENEFITS
VARIABLES

RESPONSE OPTIONS
E.1.1 Do you think Shokti is good for your children? 0 = No; 1 = Yes

E.1 Nutrition
and Health
Knowledge

E.1.2 What are the benefits of Shokti? [Record verbatim]
E.1.3 How did you learn about the benefits of Shokti for your children?
1 = Shokti lady; 2 = Retail store owner; 3 = “Mother Seminar”;4 = TV
commercials, 5 = neighbours, 6 = relatives, 7 = Other (Specify)
E.1.4 Have you noticed any changes to your child’s health since they
started eating the yogurt? 0 = No; 1 = Yes; 2 = lapser [Record changes
verbatim] [If answered 0 or 2, skip to F.1.1]
E.1.4.1 If yes then record verbatim

SEG

CODE

■ ◧∆

■ ◧∆

■ ◧∆

SECTION F: HOUSEHOLD FOOD EXPENDITURE

VARIABLES

RESPONSE OPTIONS
F.1.1 Do you produce any of the food your household eats? 0 = No; 1 = Yes
[If no, skip to 0]
F.1.2 What is the approximate value of this production per month in taka?

F.1 Food
Production

F.2 Food
Expenditure

F.1.3 How much of this food does your household eat? 1 = 1/4; 2 = ½; 3 =
¾; 4 = All of it
F.1.4 Which foods do you produce? 1 = Rice; 2 = Vegetables; 3 = Dairy; 4
= Fish; 5 = Fruits; 6 = Other (Specify) _____________________ [Record
all that apply]
F.2.1 How much did your household spend on food in the last 2 weeks?
[Record in taka]
F.2.2 Was this more or less than usual? 1 = More; 2 = Less; 3 = About the
same
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F.2.3 Where did you buy food last week? 1 = Market; 2 = Small retail shop;
3 = Directly from producer; 4 = Other (Specify) ___________________
[Record all that apply]
F.2.4 Is this where you normally buy? 0 = No; 1 = Yes
F.2.5 How far is this from your house? [Record response]
F.2.5.1 [Record code] 1 = km; 2 = meter; 3 = hand; 4 = yard; 5 =
Other (Specify) __________________________
F.2.6 How do you usually get the food your household eats? 1 = Produce
your own; 2 = Purchased; 3 = Borrowed/bartered/exchange for labour; 4 =
Food aid; 5 = Other (Specify) ______________________________ [Check
all that apply]

SECTION G: FOOD CONSUMPTION AND DIET DIVERSITY
G.1 Did you or any one in your household eat the following foods in the last 7 days? (0 = No; 1 = Yes)
A. Starchy staples (Rice, wheat, muri, potatoes, sweet potatoes, maize, kichuri)
B. Legumes and nuts (Dal, cooked dry beans, peas, peanuts, other seeds/beans)
C. Dairy (Milk, cheese, yoghurt, or other milk products)
D. Organ meat (Liver, kidney, gizzards)
E. Eggs (Hen, duck, other birds or fish eggs)
F. Flesh foods and other small animal protein (Beef, pork, veal, lamb, goat, fish, etc)
G. Small fish (Eaten whole with bones: Kachki, Mola, Dhela, Chapila, Batashi, Small prawn)
H. Dark green leafy vegetables (All kinds of leafy vegetables)
I. Vitamin C rich fruits (Guava, strawberry, lemon, orange, lychees, pineapple, mango)
J. Red/orange/yellow fruits (Ripe mangoes, papaya, jackfruits, etc)
K. Red/orange/yellow vegetables (Orange sweet potato, pumpkin, carrot, etc)
L. Vitamin C rich vegetables (Gourd, broccoli, cauliflower, tomatoes, green cabbage)
M. Other vegetables or fruits (cabbage, turnips, bananas, apples)
N. Edible oil (Foods containing oil, fat or butter)
O. Sugar, honey or molasses
P. Condiments/Spices (Spices, coriander leaf, mint leaf, betel nut, betel leaf)
Q. Miscellaneous (Tea, Soft drinks, Juice, Coffee)

SECTION H: SNACK CONSUMPTION

VARIABLES
H.1 Snack
Purchase

RESPONSE OPTIONS
H.1.1 Did you purchase snacks for your children last week? 0 = No; 1 = Yes [If
respondent answers no, skip to 0]
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H.1.2 How much did you spend on snacks for your children last week? [Record in
taka]
H.1.3 Was this more or less than normal? 1 = More; 2 = Less; 3 = About the same
H.1.3.1 If more or less, Why? [Record verbatim]
H.1.4 How many times did you buy snacks last week for your children? 1 = Every
day; 2 = Once or twice; 3 = Three or four times per week; 4 = 5 or 6 times per
week
H.1.5 Was this more or less than usual? 1 = More; 2 = Less; 3 = About the same
[If answered 3, skip to H.2.1]
H.1.5.1 If responded more or less ask: Why? [Record answer verbatim]
H.2.1 How many times did you buy each of the following snacks last week? [Record frequency]
H.2.2 Was this more or less than usual? 1 = More; 2 = Less; 3 = About the same
H.2.3 Where did you buy each of the following? 1 = Market, 2 = Retail shop outside of school;
3 = Other (Specify) ______________________________
Snack Type

Frequen
cy

More, less,
normal?

Where?

A. Chips
H.2 Type and
Frequency

B. Biscuits
C. Chocolate
D. Ice Cream
E. Kulfi
F. Shokti Plus
G. Other (Specify) __________________________
H.3.1 Did you give money to kids to purchase snacks last week? 0 = No; 1 = Yes
[If answered 0, skip to I.1.1]
H.3.1.1 If yes, How much money did you give them to spend on snacks last
week? [Record taka]
H.3.2 Was this more or less than normal? 1 = More; 2 = Less; 3 = About the same
[If answered 3, skip to I.1.1]
H.3.2.1 If more or less, Why? [Record verbatim]

H.3 Pocket
Money

SECTION I: DEMOGRAPHICS AND SOCIO-ECONOMIC FACTORS
VARIABLES
I.1 Head of
Household

RESPONSE OPTIONS
I.1.1What is your relationship with the head of household?
1 = Household Head; 2 = Spouse; 3 = Child; 4 = Sister/Brother; 5 = Parents/In-law,
6 = Other (specify)__________
I.1.2 Age of Head of Household
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I.1.3 What education has the Head of Household received? 1 = No formal; 2 =
Primary; 3 = Secondary(Class 6-10); 4 = SSC; 5 = HSC, 6 = Degree/hons, 7 =
Masters, 8 = Tech/Voc; 9 = Other (Specify) ________________________
I.1.4 What is their occupation? 1 = Farmer; 2 = Agriculture day laborer; 3 =
Unskilled day labourer; 4 = Skilled day labourer; 5 = Rickshaw/van/cart puller/taxi
driver/boatman; 6 = Fisherman; 7 = Salaried worked; 8 = Professional; 9 =
Employee; 10 = Businessman; 11 = Homeworker, 12 = Other (Specify )
______________________________
I.1.5 Is the head of household the main income earner? 0 = No; 1 = Yes [If answered
yes, skip to I.2.1]

I.2 Education
of
Respondent

I.3 Children’s
Education

I.4 Food
Security

I.5 Income

I.1.5.1 If no, record occupation of main income earner, use same coding as
above.
I.2.1 What type of education have you had? 1 = No formal; 2 = Primary; 3 =
Secondary(Class 6-10); 4 = SSC; 5 = HSC, 6 = Degree/hons, 7 = Masters, 8 =
Tech/Voc; 9 = Other (Specify) ________________________
I.3.1 Do your children attend school? 0 = No; 1 = Yes [If no, skip to I.4.1]
I.3.2 Do they attend regularly? 0 = No; 1 = Yes [If yes, skip to I.4.1]
I.3.3 How far away is the school? [Record measurement]
I.3.3.1 Code: 1 = km; 2 = meter; 3 = hand; 4 = yard; 5 = Other (Specify)
_______________
I.4.1 In the past month, how many times did you worry that your household would
not have enough food or worried about where you would get it? [Record count]
I.4.2 In the past month, how many times did you or someone in your house have to
go a whole day without eating because there was not enough food? [Record count]
I.4.3 In the past month, were you or any of your household member not able to eat
the kinds of food you like because you couldn’t afford it? 0 = No; 1 = Yes
I.4.4 When you don’t have enough food to buy the things you normally do, what do
you do? 1 = I go without; 2 = The head of household goes without; 3 = We buy less;
4 = We get credit; 5 = Other (Specify) _________________________
I.5.1 What is your household’s weekly cash income?
I.5.2 How many income earners live in your household?
I.6.1 Which household assets do you have?
Asset
A. Electricity or Solar Panel
B. Radio or Television
C. Telephone or Mobile Phone

I.6 Household
Assets

D. Fan
E. Khat or chawki
F. Almirah or showcase
G. Refrigerator
H. Table or chair
I. Watch or clock

128

0 = No;
1 = Yes

J. Bicycle
K. Motorcycle or scooter or tempo
L. Animal drawn cart
M. Car or truck
N. Local Boat
O. Boat (Engine)
P. Rickshaw/van
Q. Power tiller/Tractor
R. Shallow machine/Water pump/Tubewell
S. UPS/Electric generator
T. Fishing net
U. Sewing Machine
V. Dheki
W. Husking Machine
X. Rice Mill
Y. Tat

I.7 Living
Structure

I.7.1 What is the main material the walls of the primary room in your household? 1 =
No walls; 2 = clay/mud; 3 = brick/cement; 4 = bamboo/wood/tin; 5 = Jute
stick/polythene/straw/dry leaf; 6 = Other (Specify) ________________________
I.7.2 What materials were used to build the roof of your house? 1 = Tally; 2 = Tin; 3
= RCC/Brick, Cement; 4 = Wood/straw/leaves; 5 = Chatai-Polithin; 6 = Others
(Specify) _______________________________

SECTION J: COMPLETION OF CHOICE EXPERIMENT
[All respondents]
[Inform the respondent:] We are now going to do the random draw that we told you about earlier. We are going to
pick a number from this box. This will tell us what you will pay for one cup of yogurt, based on the product you
selected in that situation.
[Draw a number. Look at the scenario which responds to that number. Remind them what they chose. Based on their
selection read one of the following responses:]
1.

“I choose none of these”
“In this situation, you chose that you would buy none of the offered products. So in this case you can keep all
50 taka. Thank you for participating in this experiment, and for completing the questionnaire.

2.

The selection was not a Shotki product.
“We only have Shotki Plus on hand for you to buy right now. So in this case you can keep all 50 taka. Thank
you for participating in this experiment, and for completing the questionnaire.”

3.

The selection was Shokti “No nutrients”.
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“We only have Shotki Plus on hand right now. So in this case you can keep all 50 taka. Thank you for
participating in this experiment.”
4.

The selection was Shotki+.
“In this case you selected the Shokti+ option for ____ taka. From the 50 taka we paid you at the beginning you
will now purchase this Shokti cup for that amount. Thank you for participating in this experiment, you may
keep the rest of the money for yourself.” [Make the exchange – take money, give cup of yogurt and spoon to
respondent. Remind them again if necessary that they may keep the remainder of the money for their own
personal use.]

SECTION K: ADDITONAL CODING
RESPONSE OPTIONS

CODE

K.1 Record scenario number drawn

|__|

K.2 Did the respondent complete the transaction?
|__|

0 = No; 1 = Yes
K.3 If no, explain why happened. 1=None of that yogurt on hand; 2 = I will
not recieve anymore; 3 = After closing lottery, they will not interested to
purchase; 4 = Other (Specify) [Record verbatim]
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|__|

SHOKTI DOI PURCHASER SURVEY
FALL 2014 – SCHOOLS/CITIES
Department of Food, Agriculture and Resource Economics

The University of Guelph in Canada is doing a study about yogurt and especially yogurt that has added nutrients for
health. This will help us better understand if children like this kind of yogurt and why. We will give you 20 taka for
doing this survey, and you will have a chance to use this money to buy a cup of yogurt from us. You will be able to
keep the rest for yourself.
We are talking to other children too. This will take about 30 minutes. You don’t have to answer any questions you
don’t want to and you can stop any time. We will not keep your name on your answers, so no one will know what
you said. Also please ask any questions you have at any time you want.
Q.1- Do you agree to proceed with the interview?

Yes

No

SECTION A: IDENTIFICATION
Date:___________________

Name of Enumerator: ______________________

Child ID: |__|__|

Enumerator ID: |__|__|

VARIABLES

RESPONSE OPTIONS

Division

1= Rajshahi, 2= Chittagong, 3= Dhaka

District

1 = Bogra; 2 = Chittagong; 3 = Dhaka

Upazila
Ward/Union
A.1.1 Name of Child:
A.1 Respondent

A.1.2 Gender of Child

1 = Male; 2 = Female

A.1.3 Age of Child
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SECTION B: SCRIPT FOR CHOICE EXPERIMENT
Now I will ask you some questions about what kind of yogurt you will choose from. I’m going to show you 10
different cards. On the cards there are two different kinds of yogurt you can choose from or you can choose none at
all. For each card, you tell me which one you would want to buy. There are 4 different choices of yogurt:
A cup of Shokti+ that has added Vitamin A, zinc, iodine and iron – on the card it looks like this. [Show
card, square 1] There is the Shokti label, so you know its Shokti. This picture of the child means that it has
the vitamins and nutrients I just told you about. The price tells you how much you would have to pay for it
at the end, in this case it would be 12 taka.
2. A cup of Shokti yogurt but with no added Vitamin A, zinc, iodine and iron – on the card it looks like this.
[Show card, square 2]. It has the Shokti label. But no picture of a child, that means no added vitamins and
nutrients. Here is the price you would have to pay, in this case it would be 10 taka.
3. A cup of “no-name” yogurt that has added Vitamin A, zinc, iodine and iron – on the card it looks like this.
[Show card, square 3]. There is no Shokti label, because it is not Shokti. It still looks and tastes the same.
The picture of the child shows you there is added vitamins and nutrients. Here is the price you would have
to pay, in this case it would 8 taka.
4. A cup of “no-name” yogurt that has no added Vitamin A, zinc, iodine and iron – on the card it looks like
this [Show card, square 4]. There is no Shokti label, because it is not Shokti. It still looks and tastes the
same. There is no child because there are no added vitamins and nutrients. Here is the price you would have
to pay, in this case it would be 6 taka.
I’m going to show you 8 different cards with just two of the products I told you about, with the symbols I showed
you but at different prices. The card will look like this. [Show example card] After I read to you the prices, you can
tell me which product you would want to buy. You can also choose not to buy any at all. You will make choice for
each card, making 8 choices in total.
1.

At the end of the questionnaire, I will draw a number from the box. There is one number for each card. Based on the
number drawn and what you chose, you will have a chance to buy your selection using the money we gave you. You
may keep any money left over. If you decided not to purchase anything in that situation, you will keep all 20 taka. In
total, you will only have to purchase 1 cup of yogurt, using the 20 taka we gave you.
SECTION B.1 – CHOICE EXPERIMENT SCENARIOS

Version No (See the left side of Scenario card):
Option A
Scenario 1

|__|
Option B

Option C

Scenario 2

Option A

Option B

Option C

Scenario 3

Option A

Option B

Option C

Scenario 4

Option A

Option B

Option C

Scenario 5

Option A

Option B

Option C

Scenario 6

Option A

Option B

Option C

Scenario 7

Option A

Option B

Option C

Scenario 8

Option A

Option B

Option C

Scenario 9

Option A

Option B

Option C

Scenario 10

Option A

Option B

Option C

[Inform the child that you will complete the settlement of this experiment after the end of the questionnaire]
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SECTION C: SHOKTI DOI CONSUMPTION
[All respondents]
VARIABLES

RESPONSE OPTIONS
C.1.1 Had you heard about or seen Shokti Plus before today? (Show respondent
picture of cup of yogurt) 0 = No; 1 = Yes; 2 = Don’t know [If no, record as
unaware in I.1.4] ; [If answered no skip to C.2.1]
C.1.2.1 Have you ever bought Shokti Plus? 0 = No; 1 = Yes;
C.1.2.2 Have you ever bought Shokti Pocket? 0 = No; 1 =Yes; [If answered yes
to both then proceed to C.1.3, otherwise skip to C.1.5]
C.1.3 If answered yes to both Which one do you like better? 1 = Shokti Plus; 2
= Shokti Pocket
C.1.4 Why do you like to buy Shokti+ or Shakti Pocket? [Ask about each
product they buy as per C.1.2.1 & C.1.2.2, record all that apply, probe for
reasons]
1 = Tasty; 2 = Nutrition; 3 = My friends buy it; 4 = My parents give me money
to buy it; 5 = Other (Specify) ________________________ [It may be multiple
answer]
C.1.5 Do any of your friends buy Shokti+? 0 = No; 1 = Yes; 2 = Don’t know

C.1
Awareness
and
Purchasing
Patterns

C.1.6 Did you buy Shakti+ last week/7 days? 0 = No; 1 = Yes
[If answered no skip to C.1.9]
C.1.7 If answered yes How many cups of Shokti Plus did you buy last week/7
days? [Record count]
C.1.8 Is this more, or less than normal? 1 = More; 2 = Less; 3 = Same
C.1.9 When was the last time you bought Shokti Plus?
* If within the last 2 weeks, record as consumer in I.1.4 [Skip to C.1.11]
* If 2 weeks = 3 months ago record as lapser in I.1.4.
* If more than 3 months ago record as non-consumer in I.1.4
C.1.10 Why did you stop buying Shokti Plus? 1 = No money; 2 = I would rather
buy other snacks; 3 = Not available anymore; 4 = Other (Specify)
___________________________________ [Record all that apply]
C.1.11 How did you hear about Shokti? 1 = Shokti Lady; 2 = Advertising in
Retail Shop; 3 = TV Ad; 4 = Neighbour/Friend; 5 = Other (Specify):
_____________________
C.1.12 Where do you normally buy Shokti from? 1 = Shokti Lady; 2 = Retail
shop; 3 = Market; [Record all that apply]

C.2 Source

C.2.1 Would you like to buy Shokti Plus more often? 0 = No; 1 = Yes
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[If no, then record verbatim the reason why. Then skip to C.3.1]
C.2.2 [If answered yes], Why can’t you buy Shokti Plus more often? 1 = Cost; 2
= Availability; 3 = Parents does not want to buy; 4 = I have no enough money;
5 = Other (Specify) ______________________________
C.3.1 Have you ever eaten traditional yogurt (curd)? 0 = No; 1= Yes; 2 = Don’t
know (If answered No or Dont know, skip to D.1.1]
C.3
Consumption

C.3.2 If respondent answers yes Do you like it? 0 = No; 1 = Yes; 2 = Don’t
know
C.3.3 Which do you like better? 1 = Shokti; 2 = Traditional; 3 = Don’t know

SECTION D: POCKET MONEY EXPENDITURE
[Ask all respondents]
VARIABLES

RESPONSE OPTIONS
D.1.1 Did you get pocket money from your parents yesterday? 0 = No; 1 = Yes
D.1.2 How often do they give you pocket money? 1 = Never; 2 = Once a month; 3
= Once a week; 4 = Every other day; 5 = Everyday; 6 = Specify
D.1.3 The last time your parents gave you pocket money how much did you get?
[Record in taka]
D.1.4 How much do they usually give you? [Record in taka]
D.1.5 Do you have any brothers? 0 = No; 1 = Yes; 9 = Don’t live at home [If no, or
if brothers don’t live at home skip to D.1.7]
D.1.6 If yes, do you know how much pocket money they got yesterday? 0 = No; 1 =
Yes [If no, skip to D.1.7]

D.1 - Pocket
Money

D.1.6.1 If yes, how much did they get? [Record in taka]
D.1.7 Do you have any sisters? 0 = No; 1 = Yes; 9 = Don’t live at home [If no, or if
sisters don’t live at home skip to D.1.10]
D.1.8 If yes, do you know how much pocket money they got yesterday? 0 = No; 1 =
Yes [If no, skip to D.1.10]
D.1.9 If yes, How much did they get? [Record in taka] [999= Dont know]
D.1.10 What do you like to spend your pocket money on? 1 = Snacks; 2 = Toys; 3
= Sweets; 4 = Other (Specify) ________________________________ [Record all
that apply, probe for answers]
D.1.11 Where do you usually spend your pocket money? 1 = Canteen (at school); 2
= Retail shop; 3 = Hawker; 4 = Other (Specify) __________ [Record all that apply]
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SECTION E: SNACK CONSUMPTION
VARIABLES

RESPONSE OPTIONS

CODE

E.1.1 Do you usually buy snacks for yourself, or do your parents buy them for you?
0 = Myself; 1 = Parents; 2 = Both; 3 = Don’t know
E.1.2 How many times did you and/or your parents buy snacks yesterday? [Record
count]
E.1 - Snack
Consumption

E.1.3 Was this more or less than normal? 1 = More; 2 = Less; 3 = About the same
E.1.4 How much did you and/or your parents spend on snacks yesterday? [Record
taka] 999 = Don’t know
E.1.5 Was this more or less than normal? 1 = More; 2 = Less; 3 = About the same
E.2.1 Did you or your parents buy any … yesterday? 0 = No; 1 = Yes
E.2.2 Where did you purchase this snack? 1= Retail shop outside my school; 2 = Retail shop
close to my home; 3 = At the market with my parents; 4 = Other (Specify)
__________________________ 5 = Don’t know [Record in second column next to each
relevant snack]
E.2.3 Can you tell me your favourite snack? What is your second favourite? [Proceed to rank all
snacks recording the number in the 3rd column]
Snack Type

E.2.1
Purchased?

E.2.2
Where
?

A. Chips
B. Biscuits
E.2 – Type
and
Frequency

C. Cake
D. Chocolate
E. Ice Cream
F. Shokti+ Doi
G. Shokti Pocket
H. Kulfi/Pipe Ice Cream/Malai
I. Other (Specify) __________________________
E.2.5 Would you like to be able to buy more snacks? 0 = No; 1 =Yes
E.2.6 If yes, What stops you from being able to? 1 = Not enough money; 2 = My
parents don’t think it’s good for me; 3 = Nowhere to buy it; 4 = Other (Specify)
_______________________________________ [Record all that apply]
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E.2.3
Ranking

SECTION F: DEMOGRAPHICS AND SOCIO-ECONOMIC FACTORS (ALL RESPONDENTS)
VARIABLES

RESPONSE OPTIONS

CODE

F.1.1 What job does your father have? 1 = Farmer, 2 = Farmer day labourer, 3
= Unskilled day labourer; 4 = Skilled day labourer; 5 = Rickshaw/van/cart
puller/taxi driver/boatman; 6 = Fisherman; 7 = Salaried worked; 8 =
Professional; 9 = Employee; 10 = Businessman; 11 = Homemaker 12 = Other
(Specify ) __________________________
F.1
Household

F.1.2 What job does your mother have? 1 = Farmer, 2 = Farmer day labourer,
3 = Unskilled day labourer; 4 = Skilled day labourer; 5 = Rickshaw/van/cart
puller/taxi driver/boatman; 6 = Fisherman; 7 = Salaried worked; 8 =
Professional; 9 = Employee; 10 = Businessman; 11 = Homemaker 12 = Other
(Specify ) __________________________
F.1.3 Do you or anyone in your family ever have to go without food in a day
because there isn’t enough to eat? 0 = No; 1 = Yes [If answered no, skip to
F.2.1]
F.1.4 Does this happen very often? 0 = No; 1 = Yes
F.2.1 Do you have any of these at your house?
Asset

A. Electricity or Solar Panel
B. Radio or Television
C. Telephone or Mobile Phone
D. Fan
E. Khat or chawki
F. Almirah or showcase
F.2 Assets
and
Households

G. Refrigerator
H. Table or chair
I. Watch or clock
J. Bicycle
K. Motorcycle or scooter or tempo
L. Animal drawn cart
M. Car or truck
N. Local Boat
O. Boat (Engine)
P. Rickshaw/van
Q. Power tiller/Tructor
R. Shallow machine/Water pump/Tubewel

136

0 = No; 1
= Yes; 2=
Don’t
know

S. UPS/Electric generator
T. Fishing net
U. Sewing Machine
V. Dheki
W. Husking Machine
X. Rice Mill
Y. Tat
F.2.2 What is the main material the walls of your house has been built with? 1
= No walls; 2 = clay/mud; 3 = brick/cement; 4 = bamboo/wood/tin; 5 = Jute
stick/polythene/straw/dry leaf; 6 = Other (Specify)
________________________
F.2.3 What materials were used to build the roof of your house? 1 = Tally; 2 =
Tin; 3 = RCC; 4 = Wood/straw/leaves; 5 = Chatai-Polithin; 6 = Others
(Specify) _______________________________

SECTION G: FOOD CONSUMPTION AND DIET DIVERSITY
G.1 Did you eat the following foods in the last 7 days? (0 = No; 1 = Yes)
A. Starchy staples (Rice, wheat, muri, potatoes, sweet potatoes, maize, kichuri)
B. Legumes and nuts (Dal, cooked dry beans, peas, peanuts, other seeds/beans)
C. Dairy (Milk, cheese, yoghurt, or other milk products)
D. Organ meat (Liver, kidney, gizzards)
E. Eggs (Hen, duck, other birds or fish eggs)
F. Flesh foods and other small animal protein (Beef, pork, veal, lamb, goat, fish, etc)
G. Small fish (Eaten whole with bones: Kachki, Mola, Dhela, Chapila, Batashi, Small prawn)
H. Dark green leafy vegetables (All kinds of leafy vegetables)
I. Vitamin C rich fruits (Guava, strawberry, lemon, orange, lychees, pineapple, mango)
J. Red/orange/yellow fruits (Ripe mangoes, papaya, jackfruits, etc)
K. Red/orange/yellow vegetables (Orange sweet potato, pumpkin, carrot, etc)
L. Vitamin C rich vegetables (Gourd, broccoli, cauliflower, tomatoes, green cabbage)
M. Other vegetables or fruits (cabbage, turnips, bananas, apples)
N. Edible oil (Foods containing oil, fat or butter)
O. Sugar, honey or molasses
P. Condiments/Spices (Spices, coriander leaf, mint leaf, betel nut, betel leaf)
Q. Miscellaneous (Tea, Soft drinks, Juice, Coffee)
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SECTION H: COMPLETION OF CHOICE EXPERIMENT
[All respondents]
[Inform the respondent:] We are now going to do the random draw that we told you about earlier. We are going to
pick a number from this box. This will tell us what you will pay for one cup of yogurt, based on the product you
selected in that situation.
[Draw a number. Look at the scenario which responds to that number. Remind them what they chose. Based on their
selection read one of the following responses:]
1.

“I choose none of these”
“In this situation, you chose that you would buy none of the offered products. So in this case you can keep all
20 taka. Thank you for participating in this experiment, and for completing the questionnaire.

2.

The selection was not a Shotki product.
“We only have Shotki Plus on hand for you to buy right now. So in this case you can keep all 20 taka. Thank
you for participating in this experiment, and for completing the questionnaire.”

3.

The selection was Shokti “No nutrients”.
“We only have Shotki Plus on hand right now. So in this case you can keep all 20 taka. Thank you for
participating in this experiment.”

4.

The selection was Shotki+.
“In this case you selected the Shokti+ option for ____ taka. From the 20 taka we paid you at the beginning you
will now purchase this Shokti cup for that amount. Thank you for participating in this experiment, you may
keep the rest of the money for yourself.” [Make the exchange – take money, give cup of yogurt and spoon to
respondent. Remind them again if necessary that they may keep the remainder of the money for their own
personal use.]
SECTION I: ADDITIONAL CODING
RESPONSE OPTIONS

CODE

I.1.1 Record scenario number drawn.

|__|

I.1.2 Did the respondent complete the transaction? 0 = No; 1 = Yes

|__|

I.1.3 If no, explain why happened. 1=None of that yogurt on hand; 2 = I will
not recieve anymore; 3 = After closing lottery, they were not interested to
purchase; 4 = Other (Specify) [Record verbatim]
I.1.4 Record respondent segment: 1 = Consumer (purchased within last 2
weeks); 2 = Lapser (Purchased but more than 2 weeks ago but less than 3
months ago); 3 = Non-consumer (No purchase in the last 3 months); 4 = Not
aware
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|__|

|__|

Choice Experiment Scenarios - As produced by SAS Efficient Experiment Design Macro
Scenario 1
Brand
Nutrition
Price
Choice

Option A
Shokti
No added nutrients
8 taka

Option B
No Name
Added nutrients
15 taka

Option A
No Name
Added nutrients
8 taka

Option B
Shokti
No added nutrients
12 taka

Option A
Shokti
Added nutrients
10 taka

Option B
No Name
No added nutrients
8 taka

Option A
No Name
No added nutrients
10 taka

Option B
Shokti
Added nutrients
12 taka

Option A
Shokti
No added nutrients
15 taka

Option B
No Name
Added nutrients
10 taka

Option A
No Name
No added nutrients
12 taka

Option B
Shokti
Added nutrients
15 taka

Option A
No Name
No added nutrients
6 taka

Option B
Shokti
Added nutrients
8 taka

Option A
No Name
Added nutrients
6 taka

Option B
Shokti
No added nutrients
10 taka

Option A
No Name
Added nutrients
15 taka

Option B
Shokti
No added nutrients
6 taka

Option A
Shokti
No added nutrients
6 taka

Option B
No Name
Added nutrients
12 taka

Option D
I will choose none of these

Scenario 2
Brand
Nutrition
Price
Choice

Option D
I will choose none of these

Scenario 3
Brand
Nutrition
Price
Choice

Option D
I will choose none of these

Scenario 4
Brand
Nutrition
Price
Choice

Option D
I will choose none of these

Scenario 5
Brand
Nutrition
Price
Choice

Option D
I will choose none of these

Scenario 6
Brand
Nutrition
Price
Choice

Option D
I will choose none of these

Scenario 7
Brand
Nutrition
Price
Choice

Option D
I will choose none of these

Scenario 8
Brand
Nutrition
Price
Choice

Option D
I will choose none of these

Scenario 9
Brand
Nutrition
Price
Choice

Option D
I will choose none of these

Scenario 10
Brand
Nutrition
Price
Choice
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Option D
I will choose none of these

APPENDIX 2: ADDITIONAL STATISTICS
Table 24. Results of RPL Model by Respondent Segment – Rural
Consumers
Full
Price
Sample
Ignored

Lapsers
Full
Price
Sample
Ignored

Non-Consumers
Full
Price
Sample
Ignored

Not Aware
Full
Price
Sample
Ignored

SHOKTI

0.55***
(0.04)

0.50***
(0.04)

0.44***
(0.04)

0.38***
(0.04)

0.29***
(0.04)

0.24***
(0.04)

0.48***
(0.05)

0.44***
(0.05)

FORTIFIED

1.1***
(0.06)

1.07***
(0.06)

1.1***
(0.063)

1.04***
(0.06)

1.52***
(0.09)

1.41***
(0.08)

1.7***
(0.09)

1.64***
(0.09)

PRICE

-0.05
(0.01)

-0.08*
(0.01)

-0.01
(0.01)

-0.09***
(0.01)

-0.02*
(0.01)

-0.11***
(0.01)

0.002
(0.01)

-0.07***
(0.01)

Attributes

N
Log Likelihood
Pseudo R2
χ2

282

282

217

217

232

232

269

269

-1957.4

-1936.9

-1573.5

-1534.9

-1268.04

-1231.5

-1205.3

-1189.7

0.37

0.37

0.34

0.36

0.50

0.52

0.6

0.60

2281.4

2322.4

1620.9

1697.9

2561.5

2634.6

3499.9

3531.2

Table 25. Results of RPL Model by Respondent Segment – Urban
Consumers
Full
Price
Sample
Ignored

Lapsers1
Full
Price
Sample
Ignored

Non-Consumers1
Full
Price
Sample
Ignored

Not Aware1
Full
Price
Sample
Ignored

SHOKTI

0.45***
(0.05)

0.43***
(0.05)

0.15***
(0.04)

0.15***
(0.04)

0.44***
(0.07)

0.45***
(0.07)

0.42***
(0.03)

0.42***
(0.03)

FORTIFIED

0.80***
(0.06)

0.80***
(0.06)

0.45***
(0.05)

0.49***
(0.05)

0.9***
(0.10)

0.92***
(0.10)

0.95***
(0.05)

0.97***
(0.05)

0.001
(0.01)

-0.05***
(0.01)

-0.05***
(0.02)

-0.01
(0.02)

-0.03*
(0.02)

0.01
(0.02)

-0.02*
(0.01)

-0.01
(0.01)

130

130

102

102

66

66

302

302

-913.9

-907.8

-753.7

-759.6

-366.5

-367.8

-1806.7

-1807.7

0.36

0.36

0.33

0.32

0.49

0.49

0.46

0.46

2322.4

1040.8

733.7

722.4

717.3

714.6

3022.3

3020.2

Attributes

PRICE
N
Log Likelihood
Pseudo R2
χ2
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Table 26. Summary Statistics for Random Effects Variables, Rural Model

Variable

Mean

St. Dev

Min

Max

Observations

WTPSHOKTI
WTPFORT

4.83
14.43

1.88
7.57

1.73
1.98

9.14
29.11

1000
1000

0.10
0.08
1.00
0.43
0.16
0.10
3.85

0.30
0.27
0.34
0.50
0.37
0.30
1.02

0
0
0
0
0
0
1

1
1
2
1
1
1
5

282
282
627
717
731
217
1000

0.42
0.01
0.96

0.49
0.10
0.20

0
0
0

1
1
1

731
217
502

0.97
0.15
0.08

0.18
0.36
0.28

0
0
0

1
1
1

501
731
217

4.35
0.97
0.24

0.86
0.16
0.53

1
0
0

5
1
2

1000
731
725

3.81

1.07

1

5

1000

2.11
2.69
2.326

3.07
1.74
1.24

0
0.08
0

28
10
10

501
501
1000

43.65
29.53
1.68
0.90
2532.98
3247.81
1165.24
0.04
7.34
0.10

41.23
6.46
0.76
0.29
2256.18
5256.46
843.97
0.25
1.12
1.75

4.21
18
1
0
100
0
70
0
2
-4.57

300.02
60
6
1
25000
50000
12000
2
9
5.64

999
1000
1000
1000
1000
1000
1000
1000
1000
1000

Acceptability

PREFTASTE
PREFOTHERS
PREFNEIGH
PREFSHOKTI
PREFQUALITY
PREFQUALITY2
IMPORTTASTE
Affordability

COSTMORE
COSTSTOP
COSTAFFORD
Availability

AVAILWANT
AVAILMORE
AVAILSTOP
Nutritional Awareness

IMPORTNUTRITION
BENEFPOSITIVE
BENEFHEALTH
Signalling

IMPORTBRAND
Purchasing Patterns

PURCHCUPS
LENGTHTIME
PURCHSNACKS
Demographics

DISTFACTORY
RESPAGE
RESPTARGET
RESPHEAD
RESPINCOME
FOODPRODUCTION
FOODEXPEN
FOODSECURITY
DDSFSNSP
WEALTHINDEX

141

Table 27. Summary Statistics for Random Effects Variables, Urban Model

Variable

Mean

St. Dev

Min

Max

Observations

WTPSHOKTI

15.13

8.05

2.42

31.22

600

WTPFORT

31.75

20.88

4.14

68.44

600

PREFTASTE

0.38

0.49

0

1

298

PREFFRIEND

0.24

0.43

0

1

298

PREFSHOKTI

1.45

0.70

0

3

579

COSTMORE

0.28

0.45

0

1

298

COSTSTOP

0.12

0.33

0

1

534

AVAILMORE

0.07

0.26

0

1

298

AVAILSTOP

0.35

0.48

0

1

600

0.30

0.46

0

1

298

PURCHCUPS

0.25

0.70

0

6

600

PURCHSTART

0.80

0.40

0

1

600

SPENDTAKA

7.60

4.45

1

40

599

SNACKSNO

1.79

1.26

0

15

600

DISTLOCATION

2

0.82

1

3

600

CHILDGENDER

0.56

0.50

0

1

600

CHILDAGE

10.03

1.13

8

12

600

CHILDBROT

0.66

0.48

0

1

600

CHILDSIST

0.58

0.49

0

1

600

DDSFSNSP

7.12

1.35

2

9

600

WEALTHINDEX

-0.39

1.95

-5.25

6.71

600

FOODSECURITY

0.03

0.18

0

1

600

Acceptability

Affordability

Availability

Nutrition Awareness

NUTRICHOICE
Purchasing Patterns

Demographics
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