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ABSTRACT

Global climate change, coupled with rapid population growth at a rate of 3.4%, is driving
significant shifts in agricultural practices worldwide. Traditional crops are struggling to cope with
the biotic and abiotic stresses imposed by climate change on plants. Recognizing the need for
adaptive solutions, the Zambian government, through the Ministry of Agriculture (MoA), actively
promotes the production of legume plants due to their benefits, such as enhancing soil aggregates,
increasing soil water retention, and demonstrating robust adaptive capacities in adverse
environments. Despite the advantages of legumes, many small-scale farmers engaged in their
production neglect value addition, resulting in substantial postharvest losses. Acknowledging that
minimizing these losses can enhance food availability, security, and environmental sustainability,
the discourse on food loss and waste (FLW) avoidance has gained prominence globally. Efforts to
combat global hunger and improve food security underscore the importance of engaging in agro-

processing.

Agro-processing emerges as a pivotal strategy not only for minimizing postharvest losses but also
for export diversification, as processed agricultural items hold greater value than raw materials. In
Zambia, however, agro-processing remains underutilized, presenting numerous untapped
opportunities within the sector. The insufficient information on value addition to common beans
through processing results in their predominantly low-value sale in raw material form. Therefore,
this study addressed the potential of bean-based processed products in the Zambian market. While
prior research had primarily focused on increasing legume production, this study shifted attention
to bean-based processed products on the Zambian market. Recognizing the dearth of information
on these products, the study aimed to identify the challenges faced by supply chain participants
and determine the factors influencing the consumption of bean-based processed products. The
findings sought to enhance understanding of the market for these products and identify
interventions necessary for the commercialization of the bean-based processing industry in

Zambia.

The study, conducted through two surveys (a rapid market assessment and a household survey) in
Lusaka province, Zambia, adopted a comprehensive research design, utilizing both descriptive and
econometric methods for analysis. A total of 78 respondents were interviewed along supply chains

during the rapid market assessment (13 processors, 3 importers, 13 Distributors and 49 on-spot



consumers) and 341 for the household survey. The key respondents for the rapid market assessment
were key actors along the bean-based processed product supply chain while the person in charge
of food purchases in a household was the target respondent for the household survey. The findings
underscore the dominance of flour and pre-cooked relish in the bean processing industry, with the

majority of processors/importers facing challenges in raw material acquisition.

Importantly, the study reveals that female influence significantly shapes food purchasing decisions
within households, with eating habits, wealth index, and the work status of the household head
emerging as critical factors influencing the consumption of bean-based processed products. The
results carry implications for various stakeholders within Zambia's agricultural sector, providing
insights that can guide farmers in aligning their production with consumer preferences, potentially
leading to increased income and sustainability. Some of these implications are that businesses in
the food industry should pay attention to female preferences in their marketing strategies and
policy initiatives could focus on making nutritious food more affordable, potentially through

subsidies or incentives that benefit lower-income households.

Key words: value, processed foods, bean-based processed products, consumer behavior,

Rapid Market Analysis, supply chain actors
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CHAPTER ONE: INTRODUCTION
1.1 Background

Agro-processing is important for export diversification since agricultural processed items are more
valuable than agricultural raw materials. Agro-processing in Zambia is still underutilized, and as
a result, there are many prospects in the sector. A report published by FAO indicated that
challenges such as a diminishing contribution of agriculture to GDP, enduring rural poverty, and
constrained diversification, underscore the underdeveloped nature of agro-processing in Zambia
(FAO, 2022). The agricultural sector industry generates goods that can be sold to other industries
as intermediary inputs for processes of value addition hence it has the ability to boost the nation's

economy (Mapulanga and Black, 2020).

Mapulanga and Black, (2020) in their study claim that the production of food, particularly
processed food, cannot keep up with the demand of the growing population in Zambia, which
results in high and rising food imports. Thus, the creation of processed foods represents a glaringly

untapped prospect for industrial growth.

Global climate change coupled with rapid population growth (3.4% growth rate) is changing
agricultural practices everywhere. Traditional and dominant crops are failing to cope with the
biotic and abiotic stress that climate change is imposing on plants (Mulenga, Wineman and Sitko,
2017) . Some of these climate challenges affecting Zambian crops are as discussed below.

Erratic Rainfall Patterns: Most crops in Zambia are predominantly rainfed, relying heavily on
timely and consistent rainfall (Arslan et al. 2015; Love et al. 2006; Schlenker and Lobell 2010:
Siatwiinda et al., 2021). Climate change has led to erratic rainfall patterns, with shorter rainy
seasons, delayed onset, and uneven distribution of precipitation. These conditions not only reduce
crop yields but also make it challenging for farmers to plan and execute planting activities
effectively (Haggblade and Tembo, 2003).

Drought Vulnerability: Traditional , dominant (or primary) crops such as maize, are highly
vulnerable to drought (Matchaya, Tadesse and Kuteya, 2022). Prolonged dry spells and water
scarcity during critical growth stages can lead to crop failures and food shortages. This

vulnerability is exacerbated as climate change intensifies the occurrence and severity of droughts.



Increased Pest and Disease Pressure: Climate change has altered the geographic distribution of
pests and diseases, exposing traditional crops to new and more potent threats. Invasive species and
the proliferation of crop-damaging pests can devastate harvests, resulting in economic losses and
reduced food availability (Phiri et al., 2013)

Soil Degradation: Altered precipitation patterns and prolonged droughts contribute to soil
degradation, leading to reduced soil fertility and crop productivity (Mulenga, Wineman and Sitko,
2017). Traditional farming practices, which are prevalent in Zambia, may exacerbate this issue.
Unsustainable land management practices, including deforestation and overgrazing, further

degrade soils and limit the resilience of traditional crops (Wu and Mweemba, 2010).

Limited Crop Diversity: Traditional crops have been a staple of Zambian diets for centuries.
However, their limited genetic diversity makes them less adaptable to changing environmental
conditions. Climate change necessitates the exploration and integration of more climate-resilient

crop varieties to ensure food security (Matchaya, Tadesse and Kuteya, 2022).

These stresses have been reducing crop yields (by 20% in Maize (Alfani et al., 2019) at a time
when yields need to increase to reach the demands of the growing population (Pereira, 2017)
substantial increase of 49.8% since the 2010 census, during which the total population was
recorded as 13,092,666 people. By 2022, this figure had surged to 19,610,769 individuals (Zambia
Statistics Agency, 2022). As part of the solution, there has been promotion of legume plants
production in the recent past by the Zambian government through the Ministry of Agriculture
(MoA) due to the many benefits such as improving soil aggregates, increasing soil water retention,
and their strong adaptive capacity to adverse environments (Schwember, 2020). Furthermore, their
robust adaptive capacity makes them an essential component of sustainable agricultural practices,
as they empower local communities to cope with changing climatic patterns (Arslan et al., 2015).
The significance of legumes extends beyond their environmental impact; they are also integral to
addressing nutritional deficiencies and ensuring food security. In 2016, the Food and Agriculture
Organization (FAO) of the United Nations recognized the vital role of legumes and declared it as
the International Year of Pulses with a theme, “Nutritious seeds for a sustainable future”. Legume

plants have for long been pivotal in ensuring and guaranteeing food security, alleviating nutrition



deficiencies, reducing reliance on fertilizers and increasing resilience against climate change

thereby empowering local communities.

Legumes are getting more attention outside of the scientific literature due to the varied roles they
play in production and dietary requirements (Considine etal. 2017; Foyer et al. 2016), and also in
the agricultural development strategies such as sustainable land management (SLM) practices and
livelihood diversification strategies (Alfani et al., 2019) built through private sector led
consortiums through collaboration among producers, aggregators, processors and retailers . Private
groups such as PROSPERO Limited have developed such strategies. These strategies have led to
the production of high value products that reach both local and export markets. For example,
PROSPERO Limited’s 2021 Legumes initiative strategy focused on three value chains: soya
beans, common beans, and groundnuts and pursued to support efforts to upgrade knowledge and

skills around legume production in Zambia.

In Zambia, cultivation of legumes is quite common among smallholder farmers. Groundnuts are
the second most cultivated crop among smallholder farmers after maize. It was observed that
almost all households participate in cultivating various crops at a subsistence level. Specifically,
65% engage in the commercial cultivation of maize, and 45% cultivate groundnuts for commercial
purposes. Nonetheless, the commercial cultivation of beans, cassava, and soya beans is practiced
by fewer than 30% of the farmers (Kahenge, Muendo and Nhamo, 2019). These crops also form

an important part of the Zambian diet daily.

Despite many benefits of legumes, most of the small-scale farmers involved in legume production
are not engaged in adding value to their produce. For instance a study conducted by Siamabele
(2019) on soya beans production in Zambia found that small scale farmers do not engage in value
addition of soya beans and this was attributed to some challenges they face such as poorly
developed agricultural advisory services, farmers’ inability to access favorable output markets and
lack of good infrastructure. Much of the produce is stored dry or frozen but these are ineffective
against mold and insects already present in the grain before storage hence some of the produce is
lost post-harvest (Manandhar, Milindi and Shah, 2018).

It has been observed that the population of Zambia consumes very little legume based processed
products, particularly in peri-urban and rural areas. For example, just 30% of the soya beans grown

in Eastern Province are kept at home and used mostly as seed (Lubungu, Burke, & Sitko, 2013;

3



Manandhar, Milindi and Shah, 2018) while the rest is sold. This is partially caused by an excessive
reliance on maize as the primary staple diet and a lack of knowledge about the nutritional

advantages of legume products (Muchemwa et al., 2022).

End products in which the commonly grown legumes in the country are processed include peanut
butter from ground nuts, cooking oil from soya beans, pre-cooked beans from common beans and
animal feed from various legumes (Siamabele, 2019). Most common beans is sold cheaply in raw
material form; little is known on the potential demand and production of value added bean
products. Some of the potential products that can be made from beans are extruded or roasted
snacks which are made from bean flours and these provide a wholesome snack
alternative(Nicholson, 2013). Incorporating bean flours into pasta formulations enhances both
protein and fiber content, altering the noodles structural properties (Stoin et al., 2022). Bean-based
beverages, exemplified by soy milk, demonstrate another avenue for bean processing (Rekha and
Vijayalakshmi, 2013). Additionally, beans can be transformed into spreads or dips, offering
of products underline the importance of a comprehensive study on consumer and agro-processing
dynamics to provide this information and better comprehend factors influencing the consumption

of these processed bean products.

While it is widely known that processing improves the economic value and enhances nutrition of
farm food produce (Mhlanga, Mwila and Thierfelder, 2021), there is limited understanding of the
challenges encountered by various actors in the supply chain and the factors influencing the
consumption of processed products derived from beans. The consistent preference for unprocessed
beans may be due to scarcity or lack of awareness regarding the availability of processed bean
products. Recognizing the challenges faced by agro-processors is crucial for clarifying the current
dynamics of availability and justifying the need for further investigation. Additionally, assessing
whether the documented demand for processed bean products is low is important for assessing the
demand side of the market. This study aims to elaborate the relationship between the challenges
faced by agro-processors on the supply side and potential low demand, clarifying whether the low
consumption of processed beans is attributed to supply-side factors, demand-side factors, or a
combination of both. Such insights are important for developing effective strategies to encourage
the adoption of processed bean products and improve the overall sustainability of the food system.



1.2 Statement of the problem

Legumes have potential to contribute to livelihoods, food and nutritional security of vulnerable
rural households in Zambia. With the current threats posed by climate change such as land and
environmental degradation which lead to an increase in poverty, hunger and food insecurity (Gogoi
et al., 2018), legumes will be a more suitable crop in the near future as most of the legume crops
such as common beans are tolerant to such conditions (Muchemwa et al., 2022). Legumes also
contribute to food and nutritional security due to the high protein content compared to cereals.

They also help in disease mitigation and weight management (Mullins and Arjmandi, 2021).

Much of the existing research has focused on agronomic aspects of legume crops, such as
increasing output in the face of abiotic limitations in the field (Vadez et al., 2008), the contribution
of legumes as nitrogen fixing crops (Franco and De Faria, 1997) and development of new varieties
through gene mutations and other techniques (Fratini et al., 2014). However, literature has shown
that increasing production does not necessarily result in increasing consumption (Schneider, 2002)
thus agronomic improvements alone may not impact the nutrition status of consumers without

considering the consumers consumption structure for the products.

There is a significant gap in the existing literature regarding the factors influencing consumer
decisions to purchase bean-based processed products, particularly in the context of Lusaka
Province, Zambia. Despite the growing interest in these products from the processors & policy
makers and their potential impact on the local economy, there is a dearth of comprehensive
research that addresses the specific attributes and challenges within the supply chain, as well as
the broader factors shaping consumers' purchasing choices.

Some studies have also looked at the drivers of demand for the actual grain of beans (Sichilima,
Mapemba and Tembo, 2016) but not the processed. Other studies have concentrated on the factors
that affect demand of legume grain crops at producer node (Kormawa, Chianu and Manyong,
2002) and at consumer node (Sichilima, Mapemba and Tembo, 2016). The challenge with this
approach is that it ignores the characteristics of the finished goods made from these grains
(processed goods), which may be the driver of demand for specific grains at different nodes. It
also fails to consider the possible influence of the challenges encountered by supply chain

participants on the consumer's desire for bean grains and bean-based processed products. Yet,



little is known about the players in the legume processed products, supply networks and the

characteristics that affect consumer purchasing and consumption behavior.

Thus, there is a dearth of information on bean-based processed products found on the Zambian
market and the factors that influence purchase and consumption of these products. These findings
would result in recommendations for developing effective agro-processing ventures that will not
only increase incomes for all the actors, but also improve the nutritional status of the people
thereby ensuring food security. The development of the agro-processing sector and production of
products with desired consumer qualities depend on the knowledge provided by this information.
Processed legumes are crucial because they are packed with nutrients that benefit children who are
malnourished (Calder et al., 2021).

This study therefore focused on identifying the processed products, challenges faced by actors and
determine the factors that influence consumption of beans-based processed products. This
information will enhance the understanding of the beans-based processed product market, as well
as identifying relevant interventions required to commercialize the bean-based processing

industry.
1.3 Research aim and objectives
« The general objective of this study is to identify bean-based processed products, challenges

faced by suppliers and determine the factors that influence their purchase among

consumers in urban and peri-urban areas.

1.3.1 Specific objectives

The specific objectives of the study are to:

1. Map the existing actors and products in the bean-based processed products market in

Zambia.
2. Identify attributes of products desired by consumers of bean-based processed products.

3. Examine the challenges faced by actors along the supply chain of bean-based processed

products.



4. Determine the factors that influence consumers’ decisions to purchase bean-based

processed products.

1.4 Rationale

According to the CSO (2011) report, the government of Zambia together with several International
Development Organizations (IDOs) and the Zambia National Farmers Union (ZNFU) have been
promoting the cultivation of legumes. It was reported that the crops offer huge potential income
as they are high value and are currently produced in small quantities. Therefore, identification of
factors that influence consumers purchasing and consumption will aid processors to increase
production and hence buy these crops in large quantities from farmers (hence providing a ready

market to smallholder farmers) and produce products that will meet consumer requirements.

According to a study done by Crush and Fayne, (2010), food security is emerging as one of the
key development challenges for Africa in the 21st Century. This is seen by the large number of
malnutrition in the rural, peri-urban and urban areas particularly in Zambia although bias towards
the rural communities (Mukuka and Mofu, 2016). This could be because some legume grains are
not consumed as grains among some individuals due to their un-preferred natural taste (soya beans,
cowpeas) while others its due to the amount of energy required in preparation (common beans).
Hence informing processors of the factors influencing consumption of these products will ensure
production of legume products that will meet the needs of consumers. This will increase the
consumption rate of legume processed products which in turn increases intake of nutrients in the

products and reduces cases of malnutrition and food insecurity.

Previous studies have shown that agro-processing helps to improve access to nutrient-dense foods
which lowers the levels of malnutrition in the countries, facilitates income and employment
growth, improving the accessibility of basic needs among individuals, leads to increased food trade
and foreign currency, boosts agricultural productivity, and ensures dependable market access as
well as lower post-harvest losses. There is therefore need to determine the legume based processed
value chains and the attributes of agro-processed foods that would improve the value chains.

The purpose of this study is to help businesses and marketers who rely on insights gained from
consumer behavior research to develop effective marketing strategies, modify their products and

services to customer needs, and make advertising campaigns that resonate with target audiences.
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By understanding the complex processes behind consumer decision-making, businesses can better
position themselves in the marketplace and build better relationships with their customers and this
in turn will improve the quality of products produced, increase sales, increase incomes, increase
consumption, improve nutrition, and reduce wastages because the products will be aligned to

consumer desires.



CHAPTER TWO: LITERATURE REVIEW

This section reviews some of the available pieces of literature that is regarded significant to the
study. First, a definition of key concepts is given. This is followed by a review of the empirical
studies on demand for legumes and processed legume products. The last section gives the

conclusion of the chapter.

2.1 Definition of key concepts

Value

Value must be regarded from the perspective of the consumer since value to the customer is what
matters the most, and this is a crucial factor to consider. Value is a condition that influences
people's behavior across all cultural boundaries and highlights the wants, demands, desires, and
ultimate goals of the customer (Kumar and Rajeev, 2016). There is no comprehensive definition
of value, and many have attempted to define it but failed. Value, according to (Porta, 1985) is "the
amount buyers are willing to pay for what a firm delivers them." In this study, | adopt the definition
of Value from the Food and Agriculture Organization (FAQ) who defines value as production of

new food products from raw materials (Neven, 2014).
Processed foods

Any food that has undergone some sort of modification during preparation is referred to as
processed. Simple food processing methods include freezing, canning, baking, and drying (Amit
et al., 2017). Food processing in this study refers to the conversion of agricultural materials into
food or the change from one kind of food to another. From home cooking to sophisticated industrial
processes used to produce convenience foods, food processing encompasses a wide range of food

preparation techniques.
Bean-based processed products

Bean-based processed products incorporate an assorted range of food items derived from legumes,
mainly beans, which have undergone various processing techniques to make them fit for
consumption. These processing techniques include canning, drying, milling, or packaging, among

others (Valero, Carrasco and Garcia-Gimeno, 2012). Commonly utilized bean crops for these



products include soy bean,, pigeon peas, cow peas (Chisomo, 2022) and groundnuts (Mukuka and
Shipekesa, 2013). The attraction of bean-based processed products lies in their outstanding
nutritional profile. Beans are naturally rich in essential nutrients, including protein, dietary fiber,
vitamins, minerals and antioxidants (Mullins and Arjmandi, 2021). This nutrient concentration has
rendered bean-based processed products as vital components of diets worldwide, contributing to
health and nutrition (Mullins and Arjmandi, 2021).

In recent years, bean-based processed products have gathered significant attention, mainly within
the context of the growing interest in plant-based and vegetarian diets. Health-conscious
consumers are progressively seeking bean-based options as a means to increase their plant-based
protein intake, reduce their dependence on meat, and enjoy associated health benefits (Pathiwada,
2023).

Consumer behavior

Consumer behavior, as defined by Schiffman and Kanuk, (2019)), refers to " the processes
involved when individuals or groups select, purchase, use, or dispose of products, services, ideas,
or experiences to satisfy needs and desires”. This field of study explores the decision-making
processes that individuals and groups undergo when choosing among numerous options in the
marketplace. It investigates the numerous factors and influences that shape these choices, ranging

from personal motivations and perceptions to external marketing strategies and societal norms.

Consumer behavior research is important to understanding how and why consumers make
purchasing decisions. In this study, it involves the examination of what consumers buy, why they
buy them and what makes the attributes or factors that make them buy it. The study of consumer
behavior draws from disciplines such as psychology, sociology, economics, and marketing to shed
light on the complex interplay of individual, interpersonal, and environmental factors influencing

consumer choices.
Rapid market assessment

A rapid market assessment (RMA) is a rapid and short analysis of a specific market or business
environment designed to swiftly gather essential insights. Typically employed in circumstances

where time and resources are limited, RMAs are crucial in making informed decisions promptly
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(Baker and Neto, 1988). They focus on key market features, such as size, trends, competition, and
immediate opportunities or challenges (World Bank, 2007) often relying on existing data sources,
secondary research, and expert opinions rather than extensive primary data collection (ACF
International., 2013) RMAs may use a mix of qualitative and quantitative methods and can be
iterative, permitting initial findings to guide further data collection and analysis as needed (World
Health Organization, 2017). The main aim of an RMA is to make available actionable insights that
can inform immediate decisions or actions (Food and Agriculture Organization, 2012) RMAs
prove helpful in fast changing situations, such as market entry, crisis response, or resource
allocation decisions, as they offer a practical and effective means to gather enough data and

insights within tight timeframes.
Supply chain actors

These are also referred to as supply chain participants or stakeholders. They are the diverse entities
and individuals that play important roles in the complex network responsible for producing,
distributing, and delivering goods or services from suppliers to end consumers. These actors
contribute diverse roles to the supply chain, cooperatively ensuring the seamless and efficient flow
of products through its several stages (Hugos, 2018).

Producers or Manufacturers are responsible for making the actual products or services. They
source raw materials and components, converting them into finished goods (Chopra and Meindl,
2020). Suppliers deliver the essential materials, components, or services to producers, serving as
a key link in the supply chain (Jacobs and Chase, 2021). Distributors and Wholesalers act as
intermediaries, taking possession of products from producers and enabling their distribution to
retailers or other intermediaries (Langley et al., 2019). Retailers serve as the final link before
products reach end consumers, directly selling products through physical stores or online channels
(Simchi-Levi, Kaminsky and Simchi-Levi, 2019). Customers, while not traditional supply chain
actors, significantly affect demand, thus shaping the entire supply chain process (Christopher,
2016).

2.2.0 Agro-Processing: A global outlook of consumption of bean-based processed products

The food sector is facing an increasingly competitive and globalized market, and consumers are

more demanding and more concerned about the quality and health benefits of products they
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consume (Barrena, Garcia and Sanchez, 2015). Consumption is among the drivers of food
production, and exerts its influence on sustainability (Majili et al., 2020). This study was carried
out to verify and establish consumers’ tendencies to consume legume products, which are
becoming increasingly popular thanks to their nutritional value. Current changes in the economy
of which some can be attributed to COVID 19 (such as changes in average incomes, increasing
employment away from home) are causing changes in consumption and consumer behavior
(Neuhofer and Lusk, 2022). Today’s consumer is more aware of the health benefits of the food on
the market (Roman, Sanchez-Siles and Siegrist, 2017). Knowledge about the health benefits of
products is disseminated by various media. Such tools as the internet allow us to gain knowledge
about food products, but also enable their purchase (Barska and Wojciechowska-Solis, 2020), a
method which is mostly used by consumers of large cities who want to have a wider choice of
products (Barska and Wojciechowska-Solis, 2020).

For consumers in Europe, the health effects are perceived to be a big driver in the demand for
legume-based products. According to Hamann, (2020), healthy lifestyle, which has been gaining
popularity recently, has led to an increasing demand for products that can serve as, for example,
meat replacements and contain a large nutritional value. In their study conducted in the United
States of America, Mullins and Arjmandi (2021), noted a shift in consumer preferences for food
products toward those with a plant origin. This could be attributed to any or a combination of
health awareness, environmental concerns, ethical considerations, and the availability of appealing
plant-based products which could have driven the shift in consumer preferences towards plant-

based foods and a healthier lifestyle.

It should be noted that food inventors have shown a lot of interest in the gluten-free market
segment of which legumes are one of the most affordable sources. This is due to the functionality
that flours derived from legumes can contribute to gluten-free baking. The desire for gluten-free
products is growing among consumers in the EU and the US, and this significant market trend will
drive demand for legume-based flours made, for example, from beans, chickpeas, or lentils (Mecha
etal., 2021).

Australian researchers noted favorable consumer views regarding legume products in a study

conducted by Figueira et al., (2019). They demonstrated in a sample that was representative of all
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Australian consumers that legume products have a positive impact on health, lowering the risk of
cardiac disorders (Crosland et al., 2019). The potential for change in consumer behavior stems
from the health element (Havemeier, Erickson and Slavin, 2017). As a result, affluent nations like
the USA or Australia created educational initiatives that focused on schooling and thoughtful
buying as well as diet planning and the development of culinary abilities (Lichtenstein, 2010).
According to the U.S. Department of Health's recommendations, encouraging education,
promoting good eating habits, and educating consumers about the needs of sustainable
development can raise the consumption of legumes, which will have a positive impact on both the

environment and diet.

In a study conducted among lowa-based consumers in the United States, Palmer et al., (2018)
emphasized the significance of inexpensive legume products. The findings indicated that people
living in poorer rural areas prefer to shop at chain supermarkets because the prices are generally
lower there. Dietary sustainability includes not only nutritional and environmental considerations,
but also socio-cultural and economic aspects. The findings of the study support the hypothesis of
American scientists from lowa, according to which a low price is a requirement for consumers to
choose these goods in rural areas. In their study, Majili et al., (2020) also emphasized the

prevalence of legume products in underdeveloped rural areas.

2.2.1 Agro-Processing in Africa

The importance of agro-processing in Africa cannot be overelaborated, as it plays a key role in
transforming the continent's agriculture sector and driving economic development. Quite a lot of

key factors highlight the importance of agro-processing in Africa:

1. Value Addition: Agro-processing involves the conversion of raw agricultural products,
such as fruits, vegetables, grains, and livestock, into value-added goods. Through processes
like milling, canning, drying, and packaging, the inherent value of these agricultural
commodities is significantly increased. This added value contributes to higher profit
margins for both farmers and processors. A study conducted by Adejumo et al., (2020) on
post-harvest technology change in cassava processing found that use of improved post-
harvest technologies (agro-processing) yield a greater net income compared to other types

of post-harvest technologies, indicating its superior profitability. In this study, a choice

13



model was employed to investigate the factors that influenced the selection of post-harvest
technologies in cassava starch processing. The study involved a sample of 570 processors
located in the forest and guinea savanna zones of Nigeria. The study also evaluated the
profitability of various post-harvest technologies within the study area, utilizing the
budgetary technique. Furthermore, the impact of enhanced post-harvest technology on
processors' revenue and output was analyzed using the average treatment effect model. The
study identified several factors that significantly influenced the choice of post-harvest
technologies, including the sex of the processor, processing experience, income level, cost
of post-harvest technology, capacity of post-harvest technology, and access to credit,
among others. Despite the higher initial cost associated with improved post-harvest
technology, it was found to yield a greater net income compared to other types of post-
harvest technologies, indicating its superior profitability. Additionally, the adoption of
improved post-harvest technology had a positive and substantial impact on both output and
income. These findings underscore the potential benefits of investing in enhanced post-
harvest technologies for cassava starch processors and stakeholders, as it has the potential
to increase income and overall welfare.

Reduction of Post-Harvest Losses: Postharvest loss can be redefined as the deterioration,
encompassing both a reduction in quantity and a decline in the quality of food products,
occurring in the interval between harvest and eventual consumption. One of the key
constraints that hindered the improvement of food and nutritional security in Africa was
the poor post-harvest management, which resulted in losses ranging from 14% to 36% of
maize grains (Tefera, 2012). These losses exacerbated hunger and contributed to elevated
food prices due to reduced market supply. Addressing the issue of post-harvest losses was
deemed crucial in strategies aimed at increasing food availability without further burdening
the natural environment. Solving the challenges associated with post-harvest management
necessitated effective collaboration and linkages among various stakeholders, including
research, extension services, agro-industry, marketing systems, and the creation of a
supportive policy environment. Tefera, (2012) also examined the biological and socio-
economic factors contributing to post-harvest losses in maize in Africa, considering their
implications for climate change and food security, and proposed strategies to mitigate these

losses among these being improvement of the agro-processing industry (Tefera, 2012).
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3. Employment Generation: Aneani and Osei, (2011) conducted a study on Promoting agro-
processing enterprises in Ghana. The main objective of this study was to evaluate the
experiences of the CSIR-Food Research Institute in promoting agro-processing enterprises
in Ghana and their influence on employment generation. Researchers used case studies and
surveys to evaluate the growth and employment patterns within agro-processing
enterprises. The findings proved that agro-processing initiatives led to increased
employment opportunities in Ghana, mainly in the food processing sector. This study was
carried out in various regions of Ghana.
of examining the comparative advantage and competitiveness of Ethiopian coffee, with an
emphasis on processed coffee products, in the international market. Using a combination
of trade data analysis and market research methodologies, the researchers sought after
evaluating the export potential of Ethiopian coffee and understanding the role of agro-
processing in promoting its competitiveness globally. The analysis had its focus on coffee-
producing regions in Ethiopia, evaluating trends in exports, consumer preferences, pricing
strategies, and the market dynamics as a whole. The key results revealed that Ethiopian
coffee, particularly in its processed forms, exhibited a comparative advantage and
competitiveness in the international market. The value-added aspect of agro-processing
emerged as a significant contributor to the accomplishment of Ethiopian coffee on the
global stage. The study suggested further investments in agro-processing initiatives to
preserve and increase the value-added aspect, strategic marketing ideas to highlight the
exceptional features of Ethiopian coffee, and collective efforts between government
agencies, coffee producers, and exporters to bear and increase the export potential of
Ethiopian coffee.

2.3 Mapping agricultural value and supply chains

A value chain is a series of operations for a business engaged in a certain industry. Products move
sequentially through each link in the chain’s activities, gaining value at each one. The chain of
activities adds more value to the products than the total value of the individual activities (porta,
1985).
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processing could promote regional development, industrialization, and growth. The study
examined the possibility for establishing greater regional ties between Tanzania and South Africa
using the value chain from oilseeds to edible oils. The study's key conclusions revealed that high
logistic costs constrained expanded commerce in processed goods. Developing the agro-
processing industry necessitates creating related industrial competencies in addition to

transportation, packaging, and quality requirements (Jahari et al., 2018)

Branca et al., (2021) carried out research on Malawi's cereal-legume value chain analysis using a
thorough VC Map, a SWOT analysis, and a policy analysis. Smallholder engagement in VC comes
with a variety of difficulties. The findings demonstrated that smallholder farmers frequently are
unable to take advantage of lucrative market opportunities due to a lack of access to land,
technology, and inputs, a lack of understanding of how markets operate, a lack of access to loans,

and a general lack of extension services.

A study was carried out in Zambia to determine how common bean grain properties affect bean
market pricing. It was suggested that traders and consumers should be considered by common bean
breeders as significant actors whose expertise can have a useful impact on the development of the
bean value chain (Sichilima, Mapemba and Tembo, 2016). It is important to note that the Zambian
study's suggestions about the impact of common bean grain qualities on market pricing have not
yet been fully implemented. According to the study's findings (Sichilima, Mapemba and Tembo,
2016), breeders should consider the opinions of both traders and consumers, acknowledging them
as crucial parties with the potential to improve the bean value chain. Despite this insightful
information, the implementation of these suggestions is still a work in progress, underscoring the
continuous relevance and significance of this study in thoroughly investigating the variables
influencing consumer preferences in the market for bean-based processed products.

a consumer request are included in a supply chain. Along with the manufacturer and suppliers, the
supply chain also consists of transporters, warehouses, retailers, and even the actual customers.

The supply chain in every organization, such as a manufacturer, entails all activities involved in
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receiving and completing a client request. New product creation, marketing, operations,

distribution, financing, and customer support are just a few of these duties.

There are several supply chains in agriculture, and each has different challenges and opportunities.
There are also several methods that researchers have used to identify these challenges and
opportunities along supply chains. Chen et al., (2021) did a study to determine the difficulties and
opportunities in the food supply chains. Through a thematic analysis, the study sought to
investigate how blockchain technologies are being adopted in the food supply chain. Desktop
research was done, and information was gathered from online sources, including databases of
academic papers and news articles (such as Factiva) (e.g. Web of Science). Following that, a
qualitative theme analysis was done using Creswell's suggested research techniques. The study
discovered fourteen first-order themes and five second-order themes in problems, seven first-order
themes and two second-order themes in adoption processes, sixteen second-order themes, five

third-order themes, and thirteen first-order themes in benefits.

In 2019, a qualitative study on Iran's "Challenges for Food Security and Safety"” was carried out.
The research methodology used a standard content analysis. The data collection process involved
the triangulation approach, which combined participant observations, focus group talks with 17
managers, and semi-structured interviews with the business president. The company's key issues
were recognized as the regulatory system, food safety risks, market volatility, conventional

management and sanctions, culture, and market volatility (Sadati et al., 2021).

2.4 Factors that influence consumption behaviors

It is vital to talk about the idea of customer preferences and willingness to pay for legume products
based on the topic of legume production and products in Zambia. The examination of consumer
preference for legume products stems from microeconomic theory and Lancaster's characteristics
technique, where consumption utility is obtained indirectly from consumed items and directly from

a well-defined collection of product properties (Lavoie, 2004).

According to neoclassical economic theory, customers' utility functions allow them to consistently
rank many product alternatives and choose the one that will give them the greatest utility subject
to a budget constraint. The preferences of the person are assumed to be reflexive, complete,

transitive, continuous, and strongly monotonic under this premise. It also implies that consumers
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are capable of processing information flawlessly and are competent enough to make judgments
that are discriminating (Anderson et al., (1992) as cited by Owusu et al., (2014). A consumer’s
demand for a product will reflect this utility maximization process such that any changes in the
choice sets and/or budget constraint will result in reassessment of this demand decision. Because
consumers are inherently different in their tastes and preferences, this optimal decision may be
different among consumers with the same choice sets and budget. Based on this utility
maximization process, demand refers to the quantity of a product or service that a consumer is
willing and able to purchase at a given price, considering their individual tastes, preferences, and
budget constraints. Consumers may, however, make choices that do not optimize their utility,
which is accepted. This may be due to misperceptions about a product's features or inability to
discount, market failures such as price structures that conceal the true costs of manufacturing for
society, or restrictions in the market (Tiffin et al., 2006; Owusu et al., 2014).

The theory of consumption and preference are interrelated in that consumers are rational beings
hence are most likely going to purchase and consume products that reflect their preferences.
Empirical evidence suggests that preferences can be affected by several factors relating to the
consumer and his/her environment which in turn influence how choices are made. Consumer
behavior concerns the lives of consumers and how the products and services they buy have an
impact on their lives (Michael Solomon et al., 2017). Aspects of consumer behavior that can be
considered during analysis include demographics, psychographics, reference group, subcultures,
market segmentation and many more (Michael Solomon et al., 2017).

Sayin et al., (2010) carried out one such study on the variables influencing household fish
purchasing decisions. The study's goal was to identify the socioeconomic characteristics that
influence fish consumption. The Heckman sample selection correction approach was used to
survey 498 families in order to evaluate the effects on both individuals and households. The
findings revealed that 36.6 percent of households, including those with poor incomes, middle-aged
residents, and low reading levels, were replacing fish with chicken. But 78 percent of wealthy,

educated, and older age groups who ate did not choose to replace their fish with chicken.

Some studies have been conducted on consumer preference of different legume products to

identify factors that affect consumer preferences of legumes. One such study used information
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from the Grain Legume Innovation Lab project, which performed a survey in 2015 on 844
respondents in the seven constituencies in Lusaka district. This study was on consumer
preferences for common dry beans (Zulu, 2019). The survey's discrete choice experiment module's
stated preference data were examined using a conditional logistic regression model. The findings
showed that consumers' preferences for common dry beans are highly influenced by the color,
cooking duration, and gravy quality of the beans. As an illustration, it was shown that customers
strongly and significantly prefer the purple bean variety, which is followed by the mixed yellow
bean variety. If someone were given a slow-cooking bean variety instead of a fast-cooking bean
variety, their utility would decrease. Furthermore, if someone were given a bean type with a low
gravy quality, their utility would decrease. Despite showing encouraging indicators, the
coefficients for grain size were insignificant, indicating that a consumer does not place much
importance on bean grain size. In terms of distributional assumptions, logistic regression assumes
a logistic distribution for the error term, potentially limiting accuracy in representing the data with
latent variables. Logistic regression should not be employed if there are less data than features

because this could result in overfitting (Park, 2013).

Another study investigated how adding soy flour affected the nutritional value, consumer
preferences, purchase intentions, and willingness to pay for fritters made with wheat. A consumer
preference study on organoleptic qualities was conducted among 291 individuals (93 men, 198
women) in the Chipata, Katete, and Lundazi areas of Eastern Zambia to identify the approximate
composition of both varieties of fritters. Ash, fat, amylose, crude fiber, and protein contents were
considerably greater (p <0.05) in the soy-fortified fritters compared to the unfortified fritters. The
contents of soy-fortified fritters were significantly raised by 55.5%, 18.9%, 98%, and 30.6%,
respectively, in terms of protein, crude fiber, amylose, and ash. The general preference between
soy- and non-fortified fritters did not differ significantly (p > 0.05). Participants in Katete (38%)
and Chipata (41%) were more likely to favor the soy-fortified fritters than the non-fortified ones.
Also across the three sites, there was no discernible difference in intention to purchase for either

type of fritter (p > 0.05) (Alamu, Popoola and Maziya-Dixon, 2018).

Examining the consumption trends of pulses in Zambia is vital for gaining complete insights into
dietary habits. A research initiative led by Pele (2015), delved into the complex relationship

between income dynamic forces and bean consumption patterns in the Zambian context. The main
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aims of the study were to unravel the consequences of income variations on bean consumption,
identify the income demographic most open to policy interventions, and draw evaluations between
bean consumption and other food commaodities. A robust statistical and econometric methodology
was used by the researchers who accurately analyzed data derived from the 2010 Zambia Living
Conditions Monitoring Survey. The results of the study discovered a noteworthy trend which is
that Zambians allocate a relatively smaller portion of their food budget to beans. The findings
strongly suggested that there exists a possible correlation between higher levels of education and
income with an increased propensity for bean consumption. This implies that initiatives aimed at
enhancing education and income levels may play a pivotal role in promoting bean consumption
within the Zambian population. Such insights are vital for developing informed policies that aim
to improve nutritional practices (such as improved consumption of processed products) and
contribute to overall public health improvement.

In order to provide policymakers and chain actors with information about the best ways to address
the problem of product consumption, Mfikwa and Kilima, (2014) conducted a study where they
examined the factors that influence market participation and product consumption. For the purpose
of determining the variables influencing the choice to take pulses and the volume consumed, a
two-step model based on the double hurdle specification was used. The model's findings showed
that household sizes and education levels of decision-makers in rural areas had a significant impact
on their decision to consume pulses, while their level of education, household size, total household
expenditure on food and non-food, and prices of pulses and meat all had an impact on how much
they consumed. It was discovered that the major decision makers' sex, household size, and level
of education all had a substantial impact on their choice to consume pulses whereas the primary
variables that impacted the amount of consumption in urban regions were household size, age and
education levels, and total household expenditure. In conclusion, the model demonstrated that
market involvement for pulses was lower in rural than in urban areas. Nonetheless, the overall
consumption was lower in urban areas than in rural areas, suggesting that urban areas had a better
chance of growing their consumption. The challenge with the double huddle model is that it can
only be used when the decision to participate is separate from the decision to consume (Garcia,
2013). In this study, the dependent variable is the decision to purchase and consume a product.
The study assumes that a household will purchase a particular product for the purpose of

consuming it.
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2.5 Factor Analysis

A common statistical method with applications in many disciplines, such as psychology,
economics, and social sciences, is factor analysis. It is used to find latent variables that account for
observed correlation patterns between various measured variables. Factor analysis is a useful
approach for dimensionality reduction and pattern identification since it seeks to reduce data
complexity while keeping crucial information (Gorsuch, 1983). The method makes the assumption
that underlying unobservable factors influence the observed variables and aims to discover these

factors based on the observed relationships (Thompson, 2004)

Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) are two types of factor
analysis. EFA is used when researchers want to understand the underlying structure of the data
without having prior notions about how the variables relate to one another. On the other hand,
CFA is used by academics to verify whether their suggested model fits the data when they have

precise theoretical expectations (Brown, 2015).

Finding hidden patterns, streamlining complicated datasets, and assisting in the comprehension of
interrelationships between variables are all made possible by factor analysis. Researchers can learn
more about the structure and underlying dimensions of the data by identifying latent factors that

contribute to the observed correlations (Tabachnick and Fidell, 2007).

Therefore, factor analysis was employed in the study's investigation of consumers' perceptions

towards bean-based processed products for the above-mentioned reasons.

2.6 Theoretical basis of the Principal Component Analysis (PCA) method

Principal Components Analysis (PCA) is a method used to derive a set of orthogonal linear
combinations from a group of variables. These combinations are designed to effectively capture
the shared information present in the variables. Instinctively, the initial principal component within
a set of variables is the linear composite of all those variables that effectively encapsulates the
most significant common information shared among them. The theoretical framework as described

by Langyintuo, (2008) is as follows:

Let’s suppose | have a set of K variables, a*1j to a*K j, representing the ownership of K assets

by each household j. Principal components start by specifying each variable normalized by its
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mean and standard deviation. For example, a; = (2 —a,)/s, , where 21 is the mean of %

across households and 1 is its standard deviation. These selected variables are expressed as

linear combinations of a set of underlying components for each household j:

a; :VllAlj +v12A2j +...+v1KAKj

a.KlJ' =VK1A1J' +VK2AZj +...+ VKK AKJ (1)

where the As are the components and the vs the coefficients on each component for each variable
(and do not vary across households). The solution to the problem is indeterminate due to the fact
that only the left-hand side of each line is observed. To overcome this indeterminacy, PCA
identifies the linear combination of the variables with maximum variance, mostly the first principal
component Agj, and then a second linear combination of the variables, orthogonal to the first, with
maximal remaining variance, and so on. Theoretically the procedure solves the equations (R —
Avn = 0 for A, and vi, where R is the matrix of correlations between the scaled variables (the as)
and vi is the vector of coefficients on the nth component for each variable. Solving the equation
yields the eigenvalues (or characteristic roots) of R, An and their associated eigenvectors, vi. The
final set of estimates is produced by scaling the vns so the sum of their squares sums to the total

variance.

To recover the “scoring factors” from the model, the system implied by equation 1 is inverted)

yielding a set of estimates for each of the K principal components:

A1j = fnalj + flzazj +...+ flKaKj

Aqj = lea1j + sza2j +...+ fKKaKj

)
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Therefore, the first principal component, expressed in terms of the original (un-normalized)

variables, is an index for each household based on the expression:
A= f11(a'fj_a¢*)/(sf)+---+ flK(a;j —al)/(sl) 3)

The assigned weights are then used to construct an overall ‘wealth index’, applying the following

formula;

W, = Zk:[bi (@; =x)1/s, (4)

where: Wi is a standardized wealth index for each household; bi represents the weights (scores)
assigned to the (k) variables on the first principal component; aji is the value of each household on
each of the k variables; xi is the mean of each of the k variables; and s; the standard deviations.

A negative index (-Wj) means that, relative to the communities” measure of wealth, the household
is poorly endowed and hence worse-off while a positive figure (W;) signifies that the household is
well-off. A zero value, which is also the sample mean index, implies the household is neither well-

off nor worse-off (Langyintuo, 2008).

2.7 Summary and conclusion

The literature reviewed has demonstrated that the landscape of agro-processing, with a particular
focus on bean-based processed products, is diverse and dynamic. Exploring the definition of key
concepts such as value and processed foods, the review underscores the critical role of consumer
behavior in shaping preferences and decision-making processes. A rapid market assessment

emerges as a valuable tool in swiftly navigating the complexities of the agro-processing
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environment. Supply chain actors, from producers to end consumers, play integral roles in ensuring

the efficient flow of goods.

A global outlook on agro-processing reveals a shifting consumer paradigm towards plant-based
products, with a specific emphasis on the nutritional benefits of legume-based options. In the
African context, agro-processing proves pivotal in transforming the agriculture sector, reducing
post-harvest losses, generating employment, and unlocking export potential. The intricate mapping
of agricultural value and supply chains highlights challenges and opportunities in various regions,
emphasizing the importance of strategic competencies and considering diverse perspectives in

shaping the bean value chain.

Consumer preferences and consumption patterns, influenced by factors such as bean variety,
cooking time, and fortification, provide detailed insights into the intricacies of market dynamics.
The theoretical and analytical framework draws from international studies, showcasing the
relevance of models like the probit model and factor analysis in understanding the factors driving

consumer choices and perceptions.

In conclusion, Chapter 2 navigates through a comprehensive range of topics, including global and
African agro-processing perspectives, supply chain intricacies, and consumer behavior dynamics.
The collective insights gleaned from the literature review set the stage for a profound
understanding of the factors influencing bean-based processed product consumption and

contribute to a broader comprehension of the agro-processing landscape.
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CHAPTER THREE: RESEARCH DESIGN AND METHODOLOGY

3.0 Introduction

This chapter describes the research methodology employed to address the four objectives outlined
in Chapter 1.3.1. The first three objectives are centered around understanding the existing products
in the market and their distribution chains, extending to the markets frequented by the target
consumers. For new products like locally processed legumes in Zambia, the presence and
efficiency of distribution channels play a pivotal role in raising consumer awareness and
influencing purchase decisions. The fourth objective in the study falls under the category of
"Consumer Behavior and Decision-Making™ as it aims to investigate the factors influencing

consumer decisions regarding the product once it's available in the market.

This chapter begins by providing an overview of the study area, sampling techniques, data
collection methods, and tools employed to achieve each objective. Additionally, the chapter offers

an explanation of the econometric model used to achieve the objective of this study.

3.1 Description of the study area

The data used to achieve the four objectives was collected through two surveys carried out
sequentially in Lusaka province, Zambia. Lusaka province is one of the ten provinces of Zambia
and has six districts namely Chilanga, Chongwe, Kafue, Luangwa, Rufunsa and Lusaka districts
The first survey (the Rapid Market Assessment) was conducted in Lusaka district while the second
survey (household survey) covered Lusaka, Chongwe, and Kafue districts. In terms of
geographical size, Lusaka is the smallest province in Zambia, with an area of 21,896 km?. As of
2022, Lusaka had a population of 3,079,964 and a density of 140.1 people per square kilometer,
making it both the most populous and most densely inhabited province in Zambia (ZamStats,
2022). Lusaka province has the highest total number of households in the country at 687923. It is
also one of the most urban provinces in Zambia with an urban population of 81.5% (ZamStats,
2022). Zimbabwe and Mozambique border the province; Lower Zambezi National Park is between

them.

This area was selected because it gives a good representation of the actors involved in the legume-

based processed products as most of the central markets are situated in the province. Major

25



processors also have their plants in the province and distribute to the rest of the country from this
central position. The illiteracy rates in the three districts as of 2021, were 15.9% for Lusaka, 25.3%
for Kafue and 36.7% for Chongwe. Higher illiteracy levels were among women due to early
marriages, early pregnancies and traditional practices (Syakalima, 2010). Lusaka district has the
highest population of 2204059 of the three districts selected and the highest population density of
5272.9 per square kKilometer. This is followed by Kafue district with a population of 219574 and
population density of 49.1 per square kilometer. Chongwe has a population of 313389 and a
population density of 128.99 per square kilometer (ZamStats, 2022).

Figure 1: Map of Zambia's Lusaka province
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Source: Wikipedia

3.1.1. Study area for the first survey: Rapid Market Assessment

Bean-based processed products are a new innovation and currently most prevalent in urban and
peri-urban areas of Lusaka Province. The first survey in this study was the RMA, primarily
conducted within Lusaka district. The survey covered a diverse selection of markets, including
East Park Mall, Manda Hill Mall, Arcades, Kabwata Market, Olympia Market, Town Center,
Libala Market, and Kamwala Market. These markets were specifically chosen because they housed
shops and outlets where bean-based processed products were readily available. Mansa and Kasama
districts were also added when one of the processors identified was found to be located in Mansa
and supplying their products to Lusaka and Kasama. Hence Kasama on-spot consumers of the

product were also interviewed.

3.1.2 Study area for the second survey: Household Survey

The second survey, which focused on consumer behavior and decision-making, extended its scope
to encompass three districts: Lusaka, Chongwe, and Kafue. The selection of these three districts
was driven by the presence of the main supermarket chain, "Choppies,” in each location, which
served as the primary retail outlet for locally produced bean-based processed products, as
identified during the RMA. While Lusaka district has been previously described, the
characteristics of the other two districts are described below.

Chongwe is a peri-urban community in the province of Lusaka. It is little over 40 kilometers from
Lusaka and is occasionally referred to as rural Lusaka. Even though the city has recently grown
because of a growing urban-rural migration from Lusaka, it is still predominantly an agricultural
settlement. Even though a variety of food crops are grown, maize is the main staple in most
families. In addition to the fact that it is a cash crop, the government also subsidizes maize
production by providing input subsidies and a market for the produce (Chongo, 2022). On the
north bank of the Kafue River, which bears its name, is the district of Kafue. It serves as the
southern entrance to the central plateau of Zambia, which is home to Lusaka and the mining
communities of Kabwe and the Copperbelt. It's situated on T2 Road (Great North Road). The area's

traditional industries include farming and fishing, and a commercial farming region stretches 35km
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north-west of the town along the Kafue Flats' edge. Fish farming is the only activity permitted for
commercial fishing of any size. Kafue has a higher proportion of manufacturing industries. Kafue
Estates, an industrial area with housing and services, is in the Town. It also has a larger rural
population compared to urban areas.

The second phase of this study was not carried out in other provinces due to financial constraints.
As for the first phase of this study, some phone interviews were conducted to capture actors who

were situated out of Lusaka province.

3.2.0 Design and implementation of the first survey: Rapid Market Assessment.

In this study, descriptive and exploratory design and primary research methods were used. The
RMA sample size was not scientifically determined due to the nature of the research. The selection
of individuals to interview was based on the consumers purchase of any beans-based processed

products in the stores. The data was collected in the month of August 2022 in Lusaka district.

3.2.1 Study Overview

The primary objective of the RMA activity was to thoroughly assess the legume-based processed
foods market and acquire important insights into consumer behaviors and preferences. Given the
relatively recent introduction of these products into the selected markets, | used a multifaceted
approach for data collection. The sample size for this part of the study was not scientifically
determined due to the nature of the study. The RMA initiative included the identification of market
locations, collection of available legume-based processed products, and the tracing of products
preparing for market entry. To achieve this, virtual consultations were conducted with processors,
thereby smoothing the mapping of existing processed bean-based food items, their distribution
networks, and their specific target consumer demographics. The study included both locally
produced and imported bean products to provide an all-inclusive perspective on consumer
preferences. This collaborative endeavor was executed in partnership with the Zambia Agriculture
Research Institute (ZARI).

3.2.2 Data Collection Methods
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In pursuit of the first three study objectives, a thorough data collection was carried out, primarily
by conducting on-site visits to selected market outlets. These outlets were chosen through a
randomized selection process of identifying the k™ (5) outlet from the starting point, guaranteeing
an unbiased representation. During these field visits, the focus included a thorough examination
of product offerings, price assessments, and analysis of consumer purchasing patterns.
Furthermore, the study diligently compiled information regarding the relevant processors and

distributors affiliated with these products.

Following the market analysis, structured interviews were conducted with the identified processors
and distributors. These interviews served as a vital avenue for in-depth inquiries into their product
portfolios, supply chain dynamics, and the characteristics of traders involved in the resale of their
products. Alongside, insights into imported legume products and the respective importing entities

were compiled through data accessed from the Zambia Bureau of Standards.

The study adopted a strategic “snowball” sampling approach to identify and survey key players in
the distribution chain. This method initiated with the primary contacts, including processors and
importers, who then nominated additional stakeholders within their distribution networks.
Moreover, systematic sampling was used when faced with a large pool of potential participants
particularly with the on-spot consumer. In this case, interviews were conducted with every 5%
consumer who purchased any of the bean-based processed products in the selected outlets. These
measures were employed to ensure thorough representation and accuracy of the findings in this

study. A total of 13 processors, 49 consumers, 13 distributors and 3 importers were identified.

Recognizing the potential for some legume-based food products to still be in the evolving stage,
there was an active collaboration with private processors to acquire understandings into the

characteristics of these emerging products.

Purposive sampling was also used to identify the On- Spot consumers. The researcher, while
visiting distributors and processors identified the k™ (3') consumer who purchased the legume
based processed products and conducted On-spot interviews. Other on-spot consumers were
interviewed in restaurants or communities once they were seen purchasing or consuming any of

the legume based processed products.
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The study's reliance on revealed preferences means that it focused on analyzing the actual purchase
behavior of respondents rather than solely relying on their awareness levels. This approach allows
the study to gain insights into consumer preferences and actual purchasing patterns for the bean-
based processed products, even if the awareness levels for some specific products are low. The
assumption of the study is that a household purchases these products for the purpose of consuming

them.

By adopting the combined probit model and analyzing revealed preferences, the study aimed to
understand the factors influencing a household’s decision to purchase a processed bean product
for consumption, considering the overall consumption behavior of respondents rather than
focusing on individual products with low awareness rates. Although a detailed analysis of
consumption decisions for individual bean-based products using a multivariate probit could have
offered more profound insights, the observations on product utilization were insufficient to

facilitate any significant analysis.

3.3 Design and Implementation of the second survey: Household Survey

3.3.1 Research Design

To achieve this objective, a cross-sectional research design was employed. Cross-sectional
research allows for the collection of data from a diverse sample of households in Lusaka Province,
including the districts of Chongwe, Kafue, and Lusaka, at a single point in time. This design was
chosen for its efficiency in capturing a snapshot of the current consumer behaviors and preferences
related to bean-based processed products. This section describes how the second survey was

planned, conducted, and executed, offering critical insights into the survey’s integrity and validity.

3.3.2 Conceptual Framework

This study conceptualized the consumer's choice to buy legume-based processed products as a
construct shaped by demographic attributes, consumer beliefs and attitudes towards processed

foods, and their surrounding food environments as depicted in figure 2. The consumer's journey
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typically initiates with awareness of the product's existence, followed by a conscious decision to

make a purchase upon acquiring this knowledge.

Independent variables Dependent variable
Consumer socio Consumer altitudes Consumer

demographic factors : and beliefs " Purchase decisions

Consumer Awareness

J Availability of the
product on the market

Geographical factors
impact food
environment

Figure 2: Conceptual framework
Source: author’s survey

The relevance of the above variables in the Zambian context are due to their potential impact on
consumer decisions regarding the purchase and consumption of bean-based processed products.

Here's a justification for their relevance:
Socio-demographic variables:

1. Age of household head: Age can significantly affect dietary preferences. Diverse age
groups may have varying levels of awareness and interest in bean-based products. Younger
consumers, for example, might be more open to trying new products, while older

individuals may have established dietary habits.

2. Gender of household head: Gender can influence food choices and cooking practices. In

Zambia, traditional gender roles often dictate cooking responsibilities, which can influence
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the inclusion of bean-based products in meals. Studying gender differences can reveal

insights into consumption patterns.

Marital Status of household head: The size and composition of households can vary
based on marital status. This can influence the quantity and type of food purchased.
Married individuals may have different nutritional priorities compared to single individuals

or those in other marital arrangements.

Size of Household: The number of people in a household affects the quantity of food
required. Larger households may have higher demand for affordable and nutritious food
options like bean-based products.

Consumer attitudes and beliefs

5.

Education Level of household head: Education plays a critical role in shaping consumer
preferences and behaviors. In Zambia, differences in education levels can influence how
consumers perceive the nutritional value and benefits of bean-based processed products.
Those with higher education might be more informed about these products and their health
benefits, affecting their purchasing decisions.

Monthly Income: Income levels are a critical factor of food choices. In Zambia, income
differences can influence access to and affordability of bean-based processed products.

Low-income households may prioritize cost-effective and nutritious food options.

Employment Status of household head: Employment status affects income and, thus, the
ability to afford certain food products. Employment status can also influence time
availability for meal preparation, potentially affecting the choice of convenient processed

products.

Dietary Habits: Dietary habits are fundamental to understanding consumer preferences.
Zambian dietary habits may vary by region and cultural practices, impacting the acceptance

and integration of bean-based products into local diets.

Food Safety, Smell, Taste, and Quality: These factors directly relate to consumer
perceptions of the appeal and safety of bean-based products. Concerns about food safety,

for instance, may deter consumers from purchasing certain products.
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Geographical factors impact food environment

10. Accessibility and Price of bean-based processed products: These variables are
particularly appropriate in a country like Zambia, where access to different food products
can vary by region and urban-rural divide. Prices of food items, including bean-based

products, can influence purchasing decisions.

In summary, these variables cover a comprehensive set of factors that can jointly influence
consumer choices regarding bean-based processed products in Zambia. Their addition in the study

allows for a holistic understanding of the dynamics affecting consumer behavior in this context.

3.3.3 Sample Size Determination

To determine the sample size, the study used a basic random sampling without replacement method
sampling and non-sampling mistakes can alter the estimates from a sample survey. Adequate
resources were available to conduct a survey with a sample size determined (as below), by the
anticipated sampling error.

When a survey relies on a limited sample of units rather than speaking with every eligible unit, it
makes sampling errors, which are representative errors. The sample size and the variety of the
sampling units have an impact on sampling errors. The total of all ideal sample sizes over all
domains for which the required degree of precision (or margin of error) is met is the intended
sample size. Given that the sample size (n) is relatively small, and the target population (N) is big,
the net sample size when calculating a proportion using a basic random sampling without
replacement is given by;

z4(p(1-p))
2

, (1)

n; =
l £2

A

where M is the sample size (number of individuals interviews), P is the adoption rate estimated

from prior studies, z is the standard normal statistic for a two-sided test at 95 percent confidence

(probability of type I error, & = 0-05), and ¢ is the margin of error or precision. The study assumed

that a precession of 5 percent is satisfactory at domain level, where the domain is defined by the
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district (there are 3 districts) and the desired urban stratification. Thus, there is a total of 3 unique

reporting domains for this study.

Equation (1) provides the ideal sample size for each individual, assuming 100% coverage.
Equation (1) is modified as follows to take into consideration the inevitable individual and
household non-response and to describe sample size as the total number of households to be

chosen:

Mh = Rixr}:’ihxd' (2)

R . . R .
where ' is individual-level response rate per household, " is the household-level response rate,
and d is the number of individuals of interest per household (children or adults in this case).
However, while Equation (2) is appropriate for simple random sampling (SRS), it is insufficient

for the proposed two-stage randomized cluster design. Following Kish (1965), | adjust for the
complex design using the design effect:

ny = Deff x —— (3)

R;xRpxd
Deff is the design effect, given as
Deff=14+MB-1Dxp, (4)

where b is the cluster take (or number of individuals to be interviewed per cluster), and # is the
intra-cluster correlation coefficient (ICCC). As is typical of many national surveys, the ZamStats’s
standard enumeration areas (SEASs) were used as the study’s clusters. The final sample size
determined was 341. This sample size was divided according to percentage share of population in
the three districts and according to percentage share of urban-and peri-urban population within
each district to avoid biasness in the data collected. Therefore, the study had 36 optimal clusters.
The expected response rate was 95% and 50% adoption rate. The probability of type 1 error used

was at 0.05 and probability of type 2 error at 0.1.
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3.3.4 Sampling Procedure for the Household survey

A two-stage sampling design was used in the household survey, with standard enumeration areas
(SEAS) as primary sampling units or clusters, and households as the secondary sampling units.
The sampling frame for the first stage was obtained from the Zambia Statistics Agency (ZamStats)
and was based on the 2022 census of population and housing. Based on SEA maps, also obtained
from ZamStats, a list of SEAs within supermarket catchment areas was developed. The list was
further stratified identifying each SEA as being either urban or peri urban. Within each stratum,
sample SEAs were then selected using simple random sampling (SRS). At the second stage of
sampling, systematic sampling was used to select the sample households within each selected SEA.
A sampling interval was determined by assuming a cluster size of 133 as indicated by experts from
ZamStats. To ensure that the sample is random, enumerators started from the center and went into
different directions for the identification of households to interview. This systematic approach
ensured that households were selected in a manner that reduced potential bias and provided a

representative sample.

The sample size for this study was determined scientifically (as shown in 3.3.5) to ensure its
representativeness. The total sample size consisted of 341 households. This sample size was
arrived at based on power calculations, assuming 95 percent confidence level, 80 percent power
and a 1.1 design effect. The distribution of this sample across the three districts (Chongwe, Kafue,
and Lusaka) was based on the percentage share of the population in each district. Chongwe had
the largest share at 46.7%, Kafue at 32.7%, and Lusaka at 20.6%. Therefore, 156 households were

randomly selected from Chongwe, 110 from Kafue, and 75 from Lusaka Central.

3.3.5 Data Collection

Data collection was carried out between the months of February and March 2023 through
individual interviews with the key respondents, namely the household heads responsible for food
purchases within their respective households. The household survey was done by administering
structured questionnaires in form of Computer Assisted Personal Interviews (CAPI). The
questionnaire consisted of seven modules, each addressing different aspects of the study

objectives.
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Module A was dedicated to obtaining essential information regarding household identification and
characteristics, while module B focused on assessing access to infrastructure. Module C
investigated aspects related to household well-being and dwelling conditions, while module D was
dedicated to the investigation of food consumption patterns. Module E probed respondents’
knowledge of locally produced bean-based processed products, while module F examined the
consumption patterns of these products. Lastly, module G was dedicated to capturing valuable
insights into consumer perceptions and attitudes towards locally produced bean-based processed

products.

The primary target respondent for this survey was the household head, provided they were
responsible for all food purchases within the household. In cases where the household head was
unavailable, a spouse or another member actively engaged in decision-making pertaining to

household food purchases was interviewed as a suitable alternative.

3.3.7. Ethical Considerations

Ethical considerations were paramount throughout the research process. Informed consent was
obtained from all participants, and their confidentiality and privacy were rigorously upheld. The
study received ethical approval from the University of Zambia Biomedical Research Ethics

Committee (UNZABREC), ensuring compliance with ethical research standards.

3.3.8 Management of potential conflicts of interest

The management of potential conflicts of interest in research is crucial to upholding the objectivity
and integrity of scientific investigations. In this study, a multifaceted approach was employed to
effectively navigate and mitigate conflicts of interest. Firstly, transparency was prioritized through
the open acknowledgment of any potential conflicts related to the study and these were submitted
to the University of Zambia biomedical research ethics committee for reveal. This proactive
disclosure allowed stakeholders to identify and assess biases that might arise from financial

interests or personal relationships, demonstrating a commitment to unbiased knowledge pursuit.

Independent oversight, provided by third-party organizations (ZARI) free from conflicts of
interest, played a vital role in scrutinizing the research process and ensuring its impartiality.

Additionally, the university's reliance on ethics review boards, which assess research proposals for
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potential conflicts, and the proactive seeking of approval from these boards before conducting the

study, further underscored the commitment to ethical considerations and conflict management.

Furthermore, data transparency was deemed fundamental to conflict management. The research
team enhanced transparency by making research data and methodologies accessible to other
scholars for scrutiny, allowing the broader scientific community to evaluate the validity of the
study's findings and identify potential biases. Seeking expert consultation from external
professionals without conflicts of interest provided impartial perspectives, guidance on research
design, and ensured the study's objectivity and credibility. Finally, a commitment to including a
declaration of conflicts of interest in publications or reports was emphasized, providing readers
with information to gauge the impact of conflicts on the study's findings and reinforcing the overall

dedication to research integrity.

3.4 Data Analysis

To analyze the data, a combination of analysis methods was used. The method of data analysis

chosen was based on the study objective.

3.4.1. Objective 1, 2 & 3: Product Identification and supply chain Actor Analysis

The content and thematic analysis approaches were used to achieve the first, second and third
objectives which are to identify the existing bean-based processed products on the Zambian market
and identify attributes of products desired and challenges faced along the supply chain. Newspaper
marketers utilized content analysis for the first time in the 1940s; they simply tallied references to
various topics to determine what interests a given readership (Jamieson, 2016). Because it involves
counting, this type of qualitative data analysis has been dubbed "quasi-quantitative,” yet it is
qualitative in the sense that it uses text and aims to understand what is significant to individuals.
It is a deductive technique to data analysis, meaning the researcher seeks for evidence to support
his preconceived notions about what he is looking for in the data. Then the thematic approach was
applied by using the 5 step process of qualitative data analysis by Jamieson, (2016) shown in figure
4.
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Figure 3: Thematic approach

Source: Jamieson, (2016)

The data analysis in this part of the study was performed using Microsoft Excel. The initial stage
of the analysis involved a descriptive examination to gain a fundamental understanding of the
respondents’ demographic characteristics. This entailed calculating basic statistics such as the
average age of respondents and common household sizes.

Subsequently, a frequency analysis was conducted to quantify the occurrence of specific variables
within the dataset. This enabled the determination of the gender distribution among respondents
and actors involved in the bean product supply chain, providing insights into gender-related

aspects of the study.

The study also delved into the distribution and supply chain, identifying the various actors involved
and their roles in the process of delivering bean products to consumers. This facilitated a

comprehensive understanding of how these products traverse the supply chain.

Furthermore, an investigation into consumer perspectives on bean-based products was carried out,
seeking to discern the attributes that held significance for them. For instance, the study aimed to

ascertain whether consumers prioritized factors such as product price or taste.
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Lastly, the study examined the challenges encountered by different actors within the distribution
network. This examination shed light on the obstacles faced by those striving to make these

products available to consumers.

3.4.2. Objective 4: Consumer Decision-Making Survey; data analysis

Both descriptive and econometric methods were used to analyze the data in the household survey.
A probit model was used to identify factors that influence purchase and consumption of the bean-
based processed products. Frequencies and descriptions were used to summarize the data and the
results have been presented in tables and graphs. The analysis was conducted using STATA and
was initiated with a comprehensive exploration of demographic characteristics, employing
frequencies to examine variables such as gender, age, marital status of the household head, and

household size.

Furthermore, an analysis of education levels was carried out, providing valuable insights into the
educational backgrounds of the respondents. The study also delved into consumer behavior,

including product identification and awareness levels, using frequencies to quantify responses.

To gauge consumer preferences, attribute ratings on a 5-point scale were analyzed, employing
descriptive statistics to capture these insights comprehensively. Additionally, an economic
analysis was conducted, offering valuable insights into the economic aspects of consumer

decision-making.

In this study, Principal Component Analysis (PCA) was employed as a robust statistical tool to
streamline the extensive data collected under the "Household Wellbeing" category. PCA enabled
the reduction of multiple variables associated with household wellbeing into a more manageable
and interpretable index. Specifically, the derived Wealth Index encapsulated various aspects of
household wellbeing, including income, assets, and other relevant variables. This approach
allowed for a concise representation of the multifaceted dimensions of household economic status,
enabling the exploration of its role in influencing consumer decisions regarding bean-based

processed products.

Furthermore, Factor Analysis was applied to condense and elucidate the intricate data
encompassing consumer attitudes and beliefs towards bean-based processed products. By utilizing
Factor Analysis, the study identified underlying factors or latent constructs that influence
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consumer behavior and decision-making processes. This method not only reduced data complexity
but also facilitated a more insightful examination of consumer perspectives. The study specifically
investigated the factors driving consumer preferences, perceptions, and the motivations behind
their choices regarding bean-based processed products. Factor Analysis served as a valuable
analytical tool to uncover the hidden dimensions that contribute to consumers' attitudes and beliefs,

thereby enriching the understanding of their decision-making processes in the context of this study.

Appropriate statistical techniques were used to assess the relationships between different variables
and consumer decisions. The probit model was used, and this allowed the analysis of marginal
effects, providing an understanding of how various factors influence the decision to purchase bean-
based processed products. The probit model was used because the dependent variable is a binary

response variable and a probit is a binary response model (Wooldridge, 2004).

3.4.2.1. Principal Component

In this study, Principal Component Analysis (PCA) was employed to derive a comprehensive
wealth index, a precursor for subsequent analysis using a probit model. The wealth index serves
as a consolidated measure, combining various economic indicators such as income, assets, and
housing conditions into a single, representative metric. PCA was chosen to extract the underlying
structure of these variables, providing a comprehensive perspective on household wealth. The tool
that was used to implement PCA was STATA. The analytical process started with the selection of
appropriate economic indicators, ensuring a holistic representation of household wealth. The
indicators selected were falling under the following categories: income-related variables, housing
and dwelling conditions, asset ownership, education and occupation, health-related variables,
demographic variables, food security, utilities and services, geographic variables and expenditure.

Then the data was standardized for the sake of comparability.

PCA was then applied to identify principal components capturing the maximum variance in the
original dataset (as shown in appendix 6). Eigenvalues and eigenvectors were scrutinized to guide
the selection of principal components, and weights were assigned based on their significance in
explaining wealth variance. The resulting wealth index, synthesizing the essence of household

wealth was constructed.
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This wealth index, derived through PCA, later played a key role in informing the probit model. By
including this measure into the model, the study anticipated gaining a more detailed understanding
of the relationships between household wealth and the decision to purchase bean based processed
products for consumption. The PCA-derived wealth index served as a key instrument in unraveling

the socioeconomic dynamics at play.

3.4.3. Empirical estimation of the decision to purchase and consume bean-based processed
products.

The dependent variable, denoted as Y, served as the cornerstone of the analysis. It was coded as
'1' to signify a positive decision to purchase and consume these products and '0' to indicate
otherwise, creating a binary outcome variable. A probit model (being a binary response model)
was used to analyze the factors that influence purchase and consumption of bean-based processed

products in urban and peri-urban areas.

In a binary response model, interest lies primarily in the response probability;

p(y =1|x) = p(y = 1lx1,%2,,,,,,Xx)

where x denotes the full set of explanatory variables, y is the decision to purchase and consume
a bean based processed product. To avoid the linear programming model limitations such as the
assumption of normality and homoscedasticity, the study considered a class of binary response

models of the form;

p(y=1lx) = G(Bo + Brx1------ Brxk)

where G is a function taking on values strictly between zero and one:0 < G(z) < 1, for all real
numbers z. This ensures that the estimated response probabilities are strictly between zero and one.

G is the standard normal cumulative distribution function (cdf), which is expressed as an integral:

Z

6@ =00 = [ o) dv

—00

where ¢(z) is the standard normal density. The G function is an increasing function, and its choice

ensures that the model is strictly between zero and one for all values of the parameters and the x;.
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The vector x contains various demographic characteristics such as education, age, marital status,
and perceptions that affect decision making among consumers such as dietary, prices, accessibility
and food habits. Age was measured as a continuous variable and the average age across the
respondents was computed, offering insights into the average age of those making these
consumption decisions at household level. Marital status was categorized as, '0' representing
single individuals '1' indicating married ones, ‘2’ indicating divorced ones and ‘3’ indicating
widowed ones shedding light on the influence of marital status. Household size was quantified as
an average, providing a glimpse into the typical number of individuals residing in the households
of the participants. Education was categorized as '0' reflecting no formal education and '1' signified
having attained primary education, ‘2’ signified having attained secondary education and ‘3’
signified having attained tertiary education, giving more insight into the impact of education on
these decisions.

. Consumer attitudes and beliefs toward bean-based processed products were measured on a scale,
with higher values reflecting stronger positive attitudes and beliefs. Additionally, attributes like
smell, taste, and other product features were evaluated using a 5-point scale, with '1' indicating
"very poor" and '5' denoting "very good." These scales permitted the gauging consumer

perceptions of these attributes accurately.

Overall, the measurement of these variables enabled comprehensive analysis of the intricate web
of factors that shape consumers' decisions when it comes to bean-based processed products, with

a particular focus on the impact of demographics, dietary habits, attitudes, and product attributes.
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CHAPTER FOUR: RESULTS AND DISCUSSION

This chapter presents and discusses the findings of the study organized by objective.

The results of the RMA are presented in 4.1 while 4.2 summarizes the finding of the household
survey.

4.1. Rapid Market Analysis Results: Existing actors and products in the bean-based
processed products market in Zambia.

In this subsection, results from a rapid market assessment to identify actors, bean-based products
available on the market and their distribution chain is presented and discussed. Table 1 gives the
demographic characteristics of the respondents by actor and by district. In total, 13 respondents
across all districts described themselves as "Processors," 49 respondents as "On-spot Consumers,"
13 respondents as "Distributors," and 3 respondents as "Importers.” There was a total of 78

respondents across the three districts.

4.1.1 Demographic Characteristics
Table 1: Summery of respondents by District

Respondent Category | Lusaka District Mansa District Kasama District Total
Processors 12 1 0 13
On-spot Consumers 30 0 19 49
Distributors 13 0 0 13
Importers 03 0 0 03
Total 58 01 19 78

Source: Author’s own survey

According to the Rapid Market survey results, respondent involvement varied between districts.
All responders, including processors, on-the-spot consumers, distributors, and importers, were
most numerous in the Lusaka District. In contrast to Mansa District, which had just one respondent
who identified as a Processor, Kasama District had a considerable participation of On-the-Spot

Consumers. These differences in the distribution of respondents by district offer perceptions into
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the geographic diversity of market participants and their functions within the surveyed market for

the specified bean-based processed goods.

4.1.2 Supply chain of bean-based processed products

Figure 4 shows the identified supply chain of bean-based processed products on the Zambian
market. The supply chain identified follows a multi-stage journey, beginning with cultivation and
spanning through various processing and distribution channels. The process initiates at the farm
level, where beans are cultivated and harvested. Subsequently, the harvested beans are transported
to a processing plant where they undergo cleaning, roasting, and grinding to prepare the
foundational ingredients. From the processing plant, the processed bean material is directed to
manufacturers who play a pivotal role in mixing ingredients, forming distinct products, and

packaging them for retail.

Following the manufacturing stage, the products enter the distribution phase, where they are
supplied to distributors responsible for managing the logistics of product movement. Depending
on the distribution model, products may be sent directly from the manufacturer to wholesalers or
retailers, and in some instances, directly to consumers. Concurrently, a parallel distribution
channel may involve the transfer of products from distributors to wholesalers and retailers before

reaching the end consumer.

The final stage involves the consumer, where the bean-based processed products are purchased
and consumed. Some products may follow a more direct route from the distributor or manufacturer
to the consumer, bypassing the wholesale and retail levels. This multi-tiered supply chain structure
provides flexibility and accommodates diverse distribution strategies, allowing for both direct-to-

consumer and traditional distribution models.
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Figure 4:Supply chain of bean-based processed products
Source: Authors own survey

4.1.3 Supply chain actors of bean-based processed products by gender

a) Actors in the supply chain of bean-based processed products.
Figure 5 illustrates the various actors identified during the rapid market analysis positioned along
the supply chain of bean-based processed products. These actors include processors/importers,

distributors, wholesalers, retailers, and, ultimately, consumers as the end users of the products.

7N\
The actors
involved are:
The processors Primary secondary consumers
P distributors distributors
N NS N N
N
Wholesalers
N
L~ N\
Retailers
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Figure 5: supply chain actors of bean-based processed products
Source: Authors’ own survey
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When disaggregated by gender in figure 6, the results showed that males dominated the chain as
there were 76.9% males among the processors, 61.54% males among the distributors and all the
importers interviewed were male. On the other hand, more females (51.1%) were interviewed as
on-spot consumers showing that food purchasing is mostly done by women. When considering all
respondent categories collectively (Processors, On-spot Consumers, Distributors, and Importers),
the gender distribution across all categories combined reflects that 47.44% were male, and 52.56%

were female.
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Processors (n=13) %  On-spot (n=49) % Distributors (n=13) % Importers (n=3) %

W Male Female Total

Figure 6: Actors of bean based processed products by Gender.
Source: Author’s survey

These results therefore indicate that the gender distribution among respondents varies across
different categories within the market for bean-based processed products. Among Processors,
males have a significantly higher representation while on the On-spot Consumers category there
is a relatively balanced gender distribution. Distributors have a majority of male participants, while
the Importers category is entirely represented by males, with no female participation. These
disparities can have extensive implications for the industry. Research has shown that gender
diversity in the workplace can lead to improved decision-making (Wagner, 2011) and enhanced
creativity and innovation (Woolley et al., 2010). Therefore, the gender disparities observed might
unintentionally limit the industry's adaptability and competitiveness, especially in sectors

dominated by one gender.
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The observed gender disparities may also be influenced by societal and cultural factors. Eagly and
Wood, (1999) suggest that gender stereotypes can significantly impact career choices and

opportunities.

The gender distribution data highlights the importance of considering diversity and inclusion
within the industry. Addressing gender imbalances and striving for a more equitable representation
of genders can contribute to a more innovative, adaptive, and competitive industry, ultimately

benefiting both the industry and its workforce.

In relation to the existence of these actors (processors, distributors and importers), the results
showed that most of these started operations between 2000 and 2021. In terms of location, most
of the processors are in urban areas where there is good road network and are less congested.

Hence the results show that the bean processing industry is new and still developing.

Upon examination to ascertain the presence of labels and their corresponding details, it was
observed that all products identified in the market followed the comprehensive labeling practices.
These labels included crucial information such as the date of manufacturing, the identities of the
processor and distributor, the expiry date, a detailed breakdown of ingredients, precise protein
content specification, and clear instructions for product preparation.

These labels act as an important source of knowledge that enables people to choose and consume
items with confidence. The composition, nutritional value, potential allergies, and expiration date
of a product are all vital information that may be found on transparent, precise labels. People can
regulate their food choices, health considerations, and allergic reactions as a result (Nayga, 1999).
Additionally, labeling is essential for protecting food safety since it helps consumers avoid
consuming expired or subpar products (Drexler et al., 2018). By making it possible to identify
genuine and reliable items, it also helps to protect consumers as consumers tend to trust the experts
who put this information (Rupprecht et al., 2020). The significance of thorough labeling
procedures is further underlined by product differentiation, regulatory compliance, and raising
nutritional awareness. These labels improve customer confidence, increase transparency, and

enable people to make better and more educated food decisions.
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4.1.4 Bean-based processed products on the market

The dominant products in the bean processing industry are products in the form of flour and pre-
cooked relish. In the flour category, the results showed that some processors produced bean flour
while pre-cooked frozen beans, pre-cooked dehydrated beans, pre-cooked hydrated beans, sorted

dry bean grains and baked beans were the products identified under the relish category.

4.1.5 Bean based product attributes identified as important to consumers
Figure 7 shows the percentage attributes of products that consumers (N=49) indicated have an

influence in the decision to purchase a bean-based processed product.
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Figure 7: ldentified attributes of bean-based processed products.

Source: Authors’ own survey

Taste and ease of preparation are one of the most important factors for consumers, both at 77.6%.
Price holds significant importance for 49% of consumers, while attributes related to product
quality and health, such as gravy quality (55.1%), packaging (46.9%), and nutritious (38.8%), are
also valued. Consumers give less weight to visual characteristics like color (12.2%) and texture
(20.4%), although 24.5% mention moisture content. When choosing these products, people

generally give priority to flavor, convenience, price, and quality qualities.
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4.1.6 Challenges faced by actors along the supply chain of bean-based processed products.

This subsection gives the challenges faced by the actors along the supply chain of bean-based

processed products. The challenges are discussed by actors involved.

4.1.6.1 Challenges faced by processors/importers

Figure 8 shows that 81.3% of processors/importers face challenges in obtaining raw materials,
highlighting the importance of a reliable and accessible supply of quality raw materials to the
processing industry. This considerable proportion of respondents encountering difficulties in raw
material procurement shows a bottleneck in the production chain. The continuous availability of
high-quality raw materials is important for the smooth functioning of processing activities. The
challenges reported suggest that issues related to the cost, quality, or availability of procuring

beans can directly impact the operational efficiency and sustainability of processors/importers.

The vast majority of respondents (62.55%) said that they struggle with high energy expenditures,
especially electricity rates. Bean-based products must be processed using energy-consuming

machinery, and rising power prices may affect their overall production costs.

A majority of those surveyed (56.3%) also indicated that the high costs of packaging materials and
the procedures needed to package items made from beans present difficulties for them. This may
involve the cost of eco-friendly or specialty packaging alternatives as well as the requirement for

effective packaging equipment.

Nearly half of those surveyed (43.75%) cited the absence of suitable machinery for processing
products made from beans as a challenge. This could include equipment for product cleaning,
sorting, grinding, or packaging. A challenge with inadequate finance or capital was brought up by
about 18.8% of the respondents. This may limit the amount of money that processors have
available to spend on operational growth, modernization, and research & development. Only 12.55
percent of respondents said that low production quantities are a problem for them. This shows that
some processors encounter difficulties in generating enough bean-based goods to satisfy consumer
demand. 12.5% of respondents also mentioned costs associated with compliance as a challenge.
Processing companies may incur additional costs in order to comply with legal regulations and

industry standards.
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Figure 5: Challenges faced by processors and importers of bean-based processed products.
Source: Authors’ own survey

4.1.6.2 Challenges faced by Distributors

Figure 9 shows the two types of channels of distribution used in the bean-based processed product

industry i.e. Wholesalers and Retailers.

Distribution Channels

18.75, 19%

81.25, 81%

B wholeseller

M retailer

Figure 6: Distribution Channels of bean-based processed products.
Source: Authors’ own survey
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Wholesalers (primary) are companies that buy goods in bulk from producers or manufacturers and
then resell them to retailers in smaller quantities. By serving as a middleman between
manufacturers and retailers, they facilitate the distribution process. On the other hand, retailers
(secondary) serve as the customer's last point of purchase. They acquire goods from wholesalers

or producers directly and sell them to clients through physical stores.

Figure 9 indicates that a larger portion of the bean-based processed products are distributed directly
to retailers, indicating a strong presence of retail channels in the distribution of these products.
Figure 9 also shows that 19% of the bean-based processed products are distributed through

wholesalers, while the remaining 81% are allocated to retailers.
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High Transportation costs 38.46
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Figure 7: Challenges faced by Distributors of bean-based processed products.
Source: Authors’ own survey

Distributors of bean-based processed products encounter multifaceted challenges, as revealed by
survey responses in figure 10. The foremost concern, identified by 53.8% of respondents, is the
inadequacy of supply or capacity to meet demand, indicating a widespread struggle to fulfill
market needs. Concurrently, 23.08% of distributors face challenges related to inadequate working
capital, emphasizing financial constraints that may impede operational efficiency and growth.
High transportation costs, reported by 38.46% of respondents, emerge as a significant hurdle
impacting the overall cost structure and competitiveness of distributors. Although a relatively

smaller percentage (7.69%), the distributors struggling with product damage and deterioration
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underscore the importance of maintaining product quality throughout the distribution process.

From the results shown in figure 10, the challenges are elaborated below:

1. Product damage and deterioration: Processed beans can be susceptible to elements
including moisture, temperature, and handling. In order to prevent product damage and
deterioration during transportation, distributors rely on Processors to ensure proper
packaging and storage (Uebersax and Siddig, 2012). One of the respondents indicated that
exposure to moisture or extremely high or low temperatures can have an impact on the
products' quality, flavor, or texture. It was also reported by another respondent that utilizing
proper handling techniques and packing materials can reduce the likelihood of product
damage during transportation and preserve product integrity.

2. High transportation costs: Because of their fragility, processed items made from beans
may need special handling during shipment. To prevent damage, one of the respondents
indicated that “these products may require specialist handling, refrigerated transportation,
or cautious stacking”. Distributors may incur greater transportation costs because of such
customized transportation. High gasoline prices have increased the cost of transporting
these products, which has forced distributors to pass these expenses on to customers by

raising the cost of the products.

3. Inadequate supply/capacity to meet demand: One of the distributors interviewed
indicated that “distributors must maintain a balance between their inventory levels and
changing demand. Planning for supply and capacity needs to be adequate if stockouts or
overstocking are to be avoided. Maintaining an ideal supply to satisfy consumer demands
can be difficult due to variables such as seasonal variations in demand, supplier
dependability, and unanticipated market developments”.

4. Inadequate working capital: Distributors need working capital (money) to buy, and store
processed goods made from beans, pay for transportation, and handle other operational
expenditures. The distributor's capacity to respond to market demands, maintain adequate
inventories, or invest in expansion possibilities may be hampered by insufficient working

cash.
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4.1.6.3 Challenges faced by consumers
On-spot consumers interviewed through consumer intercept interviews (on-site interviews)
indicated the following as some of the challenges they face with some bean-based processed

products:

1. A lack of market information: Consumer sentiments consistently pointed to concerns about
the "Lack of Market Information” surrounding bean-based processed products. Participants
expressed difficulties in obtaining detailed information about nutritional content, origin, and
benefits of these products. One participant noted, "I find it hard to get information on the nutritional
content and origin of these products. It makes me hesitant to try new ones.” Another participant
emphasized the need for clarity, stating, "There's a lack of clarity about the benefits compared to
traditional products. | wish there were more educational resources.” The poor awareness of the
numerous brands, product possibilities, nutritional value, sourcing, production processes, or
certifications is one example of this market ignorance. Without sufficient knowledge, it can be
difficult for customers to make rational judgments about the things they buy, such as selecting

healthier options or comprehending the ethical and environmental ramifications of their selections.

2. High prices: Another prominent theme that emerged was the perception of "High Prices"
associated with bean-based processed products. Consumers articulated concerns about the
affordability of these healthier alternatives, often viewing them as a luxury rather than a regular
dietary option. Economic considerations and comparisons with traditional alternatives played a
significant role in shaping consumer opinions about the pricing of these products. A participant
expressed this concern, saying, "I feel like I'm paying a premium just because it's labeled as
'healthy.' It’s like it is a luxury to buy it." Consumers who are on a limited budget may find it
difficult to afford processed foods made from beans. The price of these goods is influenced by
elements such as production costs, packaging, distribution, and brand positioning. Organic or
healthier options are typically more expensive than standard options, making it difficult for

customers to afford them (Drexler et al., 2018).

3. Small packages: discussions on "Small Packages™ highlighted considerations related to the size
of bean-based processed product packaging. Consumers found the current packaging sizes to be
small, leading to concerns about increased expenses and inconvenience. Preferences were

expressed for larger package options, particularly for staple items, indicating a desire for more
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flexibility in product sizes. A consumer remarked, "The packages are so small that I end up buying
multiple, and it feels expensive.” The majority of processed foods made from beans are sold in
small package sizes, which may be restrictive for some consumers, particularly those with bigger
households or particular consumption needs. Smaller packages would encourage more frequent

purchases, which would raise costs and produce more packaging waste.

4.2 Household Survey Results: Determine the factors that influence consumers’ decisions to
purchase bean-based processed products.

4.2.1 Demographic Characteristics of Respondents

In this study, 60% (206) of the respondents were from peri-urban areas and 40% (135) were from
urban areas. The demographic characteristics of the respondents are presented in Table 2. The
characteristics considered were gender, age, marital status, employment status and size of

household members.

Table 2: Socio-demographic Characteristics of Household heads

Characteristic Category (N=341) Value
Gender of household head Male 26.1%
female 73.9%
Age of household head Average 40.89 years
Marital status of household | Single 17.69%
head Married 63.95%
Divorced 8.84%
widowed 9.52%
Education level of household | None 3.52%
head Primary 19.35%
Secondary 41.94%
Tertiary 35.19%
Household size Range 4 to 8 members
Average 6 members
Employment status of | Salaried (full time) 32.65%
household head Salaried (part-time) 6.8%
Self-employed (full-time) 18.71%
Self-employed (part-time) 15.99%
Unemployed 25.85%
Insensitive households 97.28%
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Gluten sensitivity of a | Sensitive households 2.72%
household
Dietary status of a household | Has special diet individual (s) | 2.38%

Has no  special  diet | 97.62%

individual(s)
Amount of money spent on | Minimum <500
food purchases a month | Mean 2138
(ZMW) Maximum >5000
Dinner frequency variable Never 45.58%

Seldom (a few times in a year) | 25.17%
Often (a few times in a month) | 4.425
Frequent (once or more times | 3.06%
a week)
Daily 21.77%

Source: Own survey data (2023)

The findings from the analysis (as shown in Table 2) highlight a notable trend wherein a significant
majority (73.9%) of food purchasing decisions within households are predominantly influenced
by females. Table 2 also revealed that the average age of household heads responsible for food
purchasing decisions stands at 40.89 years, indicating a predominant presence of individuals in
their early forties overseeing these choices. Married household heads constitute a substantial
portion, accounting for 63.95%, indicating a prevalent association between marital status and the

role of decision-making in food purchases.

Further insights into the household dynamics reveal that widowed individuals represent the
smallest proportion, underscoring their relatively lower prevalence among the sampled
households. An analysis of household size showed that households in this sample had a range of 4
to 8 individuals in each household with an average of 6 household members. Examining the
occupational landscape, the data illustrates that 38.12% of household heads responsible for food
purchases hold salaried jobs, while self-employment is represented by 34.02%, and unemployment
accounts for 27.86%. These findings highlight the diverse spectrum of work statuses among the
household heads, showcasing a significant presence of self-employment indicative of

entrepreneurial activities, alongside a notable proportion facing unemployment challenges.

The respondents were asked to indicate their education level ranging from primary school,
secondary school, tertiary and no formal education. Significant information can be gleaned from

the distribution of respondents’ educational backgrounds. An overwhelming majority of the sample
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(about 77.48%) has formal education beyond the first grade, indicating that most of the household
heads in this sample had obtained formal education. Notably, a sizeable fraction within the sample
has attained formal education, as shown by the significant 41.94% of respondents who have
completed their secondary education. Additionally, a notable 35.19% of respondents had attended
a college or university to further their education, highlighting the existence of a substantial group

with advanced academic credentials.

However, it is important to note that a small percentage of respondents (about 3.52%) claimed to
have no formal education. This may be due to limitations that are economic, cultural, or regional
in nature, highlighting the variety of educational backgrounds represented in the sample. The top
educated group, which included 35.19% of respondents with university degrees, is known for its
discerning inspection and purchases that are carefully considered in light of demands and expected
satisfaction. The respondents’ breadth of educational backgrounds was crucial in gathering a wide
variety of viewpoints and opinions, enhancing the study with observations from people with

various levels of education.

The survey results also show that 97.28% of the interviewed households are insensitive to gluten,
while 2.72% exhibit gluten sensitivity. In terms of dietary status, 97.62% of households have no
individuals with special dietary needs, whereas 2.38% report having members with specific dietary
requirements. The household survey reveals interesting insights into the spending habits and dinner
frequency of the surveyed households. The amount of money spent on food purchases per month
ranges from less than 500 ZMW (Zambian Kwacha) as the minimum to over 5000 ZMW as the
maximum, with a mean expenditure of 2138 ZMW. This suggests a notable variation in food
spending patterns among the surveyed households. In terms of dinner frequency, the majority of
households report eating dinner daily, accounting for 21.77%. Conversely, 45.58% of households
claim to never have dinner, indicating a significant proportion that abstains from this meal.
Additionally, 25.17% dine seldom, a few times in a year, while 4.425% do so often, and 3.06%
have frequent dinners, occurring once or more times a week. These findings offer a comprehensive
understanding of both economic and dietary behaviors within the surveyed population, providing

valuable information for further analysis.

4.3 Discussion of findings
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This section includes a summary of the study's findings, followed by an analysis and in-depth

discussion of them.

4.3.1 Bean-based processed products purchased by sampled households

Table 3: Bean-based processed products on the Zambian market

SIN Product Origin of the producer
1 Tinned/canned beans Local/ foreign

2 Pre-cooked dehydrated beans Local

3 Pre-cooked hydrated beans Local/ foreign

4 Pre-cooked Frozen Local

5 Bean-flour Local

6 Bean porridge Local

Source: Own survey data (2023)

Canned beans are cooked beans that have been processed, packaged, and sealed in a can or tin.
They are typically ready to eat (or use in recipes) without the need for additional cooking. They
are a convenient and time-saving choice for including beans in various dishes. Depending on where
the manufacturer is from (country of origin), these tinned or canned beans are classified to be either
domestically produced or imported. Customers can purchase this item in supermarkets and smaller

retail establishments, commonly referred to as "Tuntemba" stores.

Pre-cooked dehydrated beans are beans that have been cooked, dehydrated, and then packaged for
convenience. These beans are processed to decrease their cooking time significantly compared to
dried beans that need long soaking and cooking periods. Pre-cooked dehydrated beans are a
suitable alternative for people who want to fix bean dishes more quickly. Currently, this product

is only sold straight from the processor and in some supermarkets.

Pre-cooked hydrated beans are beans that have already been cooked and then hydrated. They are
fully cooked and then packaged in a liquid medium. These beans are completely hydrated and
ready to eat straight from the can or container without any additional cooking. They are a suitable

and time-saving option for adding beans to recipes or meals. The findings in this study demonstrate
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that producers may be either domestic or of foreign origin and that consumers can find these

products in supermarkets.

Pre-cooked frozen beans are beans that have already been cooked and then frozen to maintain
freshness and extend shelf life. These are produced locally and are sold in both supermarkets and
a variety of mom-and-pop shops. Additionally, some homes cook their own frozen beans. On the
other hand, a finely ground version of beans called bean flour provides a gluten-free option for a
gluten sensitive individual. The product is produced and sourced locally. At the time of this survey,
the only way to get this product was through the processor because it was still not widely available

in chain supermarkets. However, some smaller retailers do sell bean flour.

4.3.2 Awareness of beans-based processed products by area

Below is a figure showing the awareness levels by respondents for bean-based processed products

on the market by area.
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Figure 8: Awareness of bean-based processed products by area
Source: Authors’ own survey

The above figure shows that about 86.7% of respondents in the urban areas are aware of processed
bean-based products. This suggests that the vast majority of urban residents are aware of these
products. Around 85.9% of respondents in the peri-urban area are aware of processed bean-based
goods. A sizable section of the peri-urban population is likewise familiar with these products, just
like in the urban areas. When all respondents are considered, independent of their area, about
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86.2% of them are aware of bean-based processed items. This demonstrates a high degree of

awareness across all respondents to the study.

The data gathered on awareness holds important implications for marketing and promotion
strategies. With a remarkable overall awareness rate of 86.2% in both urban and peri-urban areas,
it's evident that these products have made a significant impact in the target markets. The balanced
awareness percentages highlight that both urban and peri-urban areas are informed or have a
similar degree of knowledge about these products (Martin, 2011).

4.3.3 Awareness of bean-based processed products by product in urban and peri urban
areas

80.0% 74.4%
70.0%
50.0% 43.6%
40.0% 32.8%
30.0%
20.0%
10.2%
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Figure 9: Awareness of bean-based processed products by product.
Source: Authors’ own survey
Based on the survey results, the bar chart above shows the percentages or proportions of

respondents who are aware of each type of processed bean product in urban and peri-urban areas.

The bar graph demonstrates that whereas 2.3% of respondents in peri-urban areas are aware of
bean flour, 4.3% of respondents in urban areas are. This suggests that respondents in both urban
and peri-urban areas had a generally low level of awareness about bean flour. The low awareness
percentages for bean flour in both urban (4.3%) and peri-urban (2.3%) areas suggest that this
product category requires considerable marketing efforts to intensify visibility (Martin, 2011).
Marketing strategies for bean flour should prioritize education and awareness-building campaigns.
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The campaigns should consider highlighting its nutritional benefits, flexibility in cooking, and

potential to cater to specific dietary needs.

Results show that 10.2% of respondents in peri-urban areas and 5.1% of respondents in urban areas
are both aware of dehydrated beans. When compared to respondents in urban areas, peri-urban
respondents are slightly more aware of dehydrated beans. Given this difference in awareness
between urban and peri-urban areas, actors need to use segment-specific marketing strategies that
target the higher-awareness market while vigorously promoting awareness in urban areas (Martin,
2011).

The study revealed that both in urban (43.6%) and peri-urban (42.8%) locations, a sizable majority
of respondents are aware of hydrated beans. Among responders in both regions, awareness of
hydrated beans is comparatively high. This means that actors can leverage the high awareness
levels by concentrating on differentiation and value propositions to uphold and potentially increase

market share in urban areas.

According to the bar graph, respondents in urban regions are more knowledgeable about frozen
beans (74.4%) than those in peri-urban areas (56.5%). Despite the differences, respondents in both
regions are generally familiar with frozen beans. With strong awareness, marketing efforts should
move towards encouraging usage times, convenience, and the unique benefits of pre-cooked frozen
beans (Kotler et al., 2018).

However, due to the low awareness rates for pre-cooked dehydrated beans and bean flour, the
study did not have enough observations (sample size) to run a separate probit model for each of
these products. In other words, there were not enough respondents who were aware of these

products to provide a sufficient sample size for a reliable analysis.

Instead, the study adopted a combined probit model where the dependent variable, denoted as "y,"
is equal to 1 if respondents purchased and consumed any of the bean-based processed products
and 0 otherwise. By combining the data for all the bean-based processed products, the study was
able to aggregate the observations and obtain a larger sample size, increasing the statistical power
for the analysis. The aggregated observations showed that 58.16% of the respondents had
purchased at least one of these bean-based processed products. Urban and peri-urban areas were

defined based on the ZamStats standards.
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4.3.4 Household rating of Attributes

Table 4 presents attribute ratings provided by consumers for various bean-based processed

products. The attributes are rated on a scale of 1 to 5, where 1 represents "Very poor” and 5

represents "Very good." Interpretation of these ratings is presented after table 4.

Table 4: Rating of Attributes by consumers

Rate the attribute on a scale of 1 to 5: (1=Very poor; 2=Poor 3=Fair 4=Good 5=Very good)

Bean flour | Pre-cooked | Pre-cooked Pre- Overall
dehydrated | hydrated cooked score
beans Frozen

1.Taste 5.0 4.1 4.3 3.4 4.2
2.Aroma 5.0 4.0 4.3 3.5 4.2
3.Easy to prepare 5.0 4,14 4.6 4.4 4.5
4.Quick to cook 5.0 4.1 4.6 4.4 4.5
5.Well packaged 1.0 3.9 4.7 3.8 3.2
6.Longer shelf life 5.0 3.9 4.5 3.9 4.3
7.Filling 4.0 4.3 4.5 3.7 4.1
8.Does not require sugar 5.0 4.0 4.3 4.0 4.3
9.Requires little amount to make | 5.0 3.8 4.2 3.7 4.2
a meal

10.Clean free of grit 5.0 4.1 4.6 4.2 4.5
11.Smooth Texture when cooked | 4.0 3.6 4.2 3.6 3.9
12.Color when cooked 5.0 4.1 4.5 3.8 4.4
1 has thick gravy 1.0 4.0 4.5 3.7 3.3
14.Diversified in terms of food | 5.0 4.1 4.2 3.7 4.3
groups

15.Nutritious 5.0 4.1 4.4 3.7 4.3
16.Affordable 1.0 4.3 3.9 4.1 3.3
17 Portion (size) of packaging 5.0 4.0 3.9 3.8 4.2
Overall average score 4.2 4 4.1 3.6 4.0

Source: Authors’ own survey

Bean Flour: Bean flour received excellent ratings from consumers for its flavor, scent, ease of

preparation, speed of cooking, extended shelf life, need for little quantity to produce a meal,

cleanliness and lack of grit, color when cooked, variety in terms of food categories, and nutritional

value. These attributes were perceived as its strengths. However, it received lower ratings for being

well packaged and affordable, indicating that these are the potential areas for improvement The




product received the lowest rating for having thick gravy because the flour does not come with

any gravy.

Pre-cooked dehydrated beans: Customers highly rated the flavor, aroma, simplicity of
preparation, and speed of cooking of pre-cooked dehydrated beans. Additionally, it received high
ratings for having a longer shelf life, being filling, not requiring sugar, and cooking with a clean
free of grit attribute hence these attributes were seen as its strengths. It was given a significantly
lower score, nonetheless, because of the cooked version's smooth texture suggesting room for
enhancement in the texture aspect. Although consumers judged it to be less diverse in terms of
dietary groups and serving sizes, they did love its color when cooked. The product had a poor score
for requiring a small amount to make a meal, which may point to a potential issue with how people

perceive its quantities.

Pre-cooked hydrated: The assessment of "Pre-cooked Dehydrated Beans" presents a generally
positive consumer perception across various attributes. Notably, the product excels in attributes
such as taste, aroma, ease of preparation, and quick cooking, receiving scores of 4.1, 4.0, 4.14, and
4.1, respectively. Additionally, it scores well in terms of being well packaged (3.9) and having a
longer shelf life (3.9). Consumers also appreciate the filling nature of the product, with a score of
4.3. The product further meets expectations in attributes related to cleanliness, texture when
cooked, color when cooked, and nutritional value, receiving scores ranging from 3.6 to 4.1.
However, the product falls short in terms of affordability, with a score of 4.3, indicating a lower
level of satisfaction in this aspect. The portion size of the packaging receives a moderate rating of
4.0. Overall, "Pre-cooked Dehydrated Beans" demonstrates positive consumer sentiment, with
areas of strength in taste, convenience, and nutritional value, while affordability remains a

potential area for improvement.

Finally, Pre-cooked frozen: The evaluation of "Pre-cooked Frozen™ reveals a mixed reception
across various attributes. Consumers express moderate satisfaction with the product's taste, aroma,
and packaging, receiving scores of 3.4 and 3.5, and 3.8, respectively. The convenience of
preparation and quick cooking are notable strengths, earning the product a higher satisfaction level
with scores of 4.4. However, "Pre-cooked Frozen™ lags in terms of filling, with a score of 3.7,
indicating a comparatively lower level of satisfaction in this aspect. While it boasts a longer shelf

life (3.9), the product demonstrates variability in consumer perceptions of attributes such as
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cleanliness, texture, color, gravy thickness, diversification, nutrition, and affordability. Notably,

the portion size of the packaging receives a moderate rating of 3.8.

The overall scores for the evaluated attributes of different bean-based processed products range
from 3.6 to 4.2 on a scale of 1 to 5. The attributes include taste, aroma, ease of preparation, quick
cooking, packaging, shelf life, filling, sugar requirement, portion size, and nutritional value. Pre-
cooked hydrated beans received the highest overall score of 4.1, indicating a favorable perception
across the assessed attributes. On the other hand, pre-cooked frozen beans obtained the lowest
overall score of 3.6, suggesting a comparatively lower satisfaction level. The results suggest that,
on average, the surveyed individuals perceive these bean-based products positively, with variations

in preference among different product types.

4.3.5 Probit model results

Table 5: Probit model results

Variables (y=decision to purchase bean based processed products) Coefficients Marginal effects
Age of household head -0.00852 -0.0023312
(0.00807) (0.00219)
Sex dummy of household head (1= male, 0= otherwise) -0.166 -0.0454747
(0.222) (0.0607)
Household size 0.0334 0.0091392
(0.0460) (0..0125)
Marital status of household head (in relation to single)
Married -0.100 -0.0274754
(0.267) (0..0729)
Divorced 0.00397 0.0010866
(0.396) (0..1084)
Widowed 0.263 0.0719724
(0.411) (0. 1120)
Education level of the household head (in relation to Tertiary)
No education 0.211 0.0508691
(0.331) (0. 1386)
Primary level 0.158 0.0577407
(0.252) (0. 0903)
Secondary level 0.186 0.0433585
(0.507) (0..0687)
Employment status of the household head (in relation to salaried on full-time basis)
Salaried (Part-time) 0.105 0.028726
(0.375) (0. 1025)
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Self-employed (Full-time) 0.409 0.1119356

(0.294) (0. 0796)
Self-employed (Part-time) -0.142 -0.0388554
(0.284) (0. 0776)
Unemployed -0.512* -0.1401725*
(0.262) (0.0704)
Distance to the nearest supermarket (Km) 0.0162 0.0044452
(0.0220) (0. 0060)
Distance to the nearest bank (Km) -0.0818* -0.0223928*
(0.0420) (0. 0113)
Households with no special diet (1= has no special diet, 0=otherwise) 0.612* 0.1673827*
(0.596) (0. 1620)
Gluten sensitive households (1= is gluten sensitive, 0= otherwise) -1.901** -0.5201708**
(0.858) (0. 2293)
Amount of money spent on food purchases a month (ZMW) 0.410* 0.1123261*
(0.218) (0. 0582)
Dinner frequency variable (in relation to never have dinner)
Dinner2 (Seldom-a few times) -0.130 -0.0356942
(0.276) (0.0754)
Dinner3 (often-few times in a month) -0.910** -0.2490542**
(0.443) (0. 1187)
Dinner4 (frequent-once or more a week) -0.191 -0.0523855
(0.545) (0. 1491)
Dinner5 (Daily) 0.908*** 0.2485003***
(0.322) (0. 0844)
Wealth index 0.266*** 0.0728945***
(0.0838) (0. 0217)
Constant -0.881
(0.788)
Goodness of Fit LR chi2(31) 109.83***
Pseudo R-square 0.2787
Joint Test for Factor Scores (Chi-square (8) 33.27***
Observations 290

Standard errors in parentheses
**%p<0.01, ** p<0.05, * p<0.1

The probit model results shown in Table 5 offer valuable insights into the factors influencing
consumer decisions regarding the purchase of bean-based processed products. Among the
significant variables, households with unemployed heads exhibit a lower likelihood of purchasing

these products compared to the households that have salaried heads on full time basis.
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Additionally, wealthier households are more inclined to buy bean-based processed items,
reflecting the impact of increased purchasing power. The absence of special dietary constraints
also emerges as a key factor, with households without dietary restrictions significantly more likely
to choose these products. Conversely, gluten-sensitive households exhibit a lower likelihood of
purchasing bean-based processed items, underlining the influence of dietary considerations on
consumer choices. Furthermore, specific preferences captured by the F-test on the factor scores
positively impact the decision to buy these products. Higher food expenditure and frequent dinner
consumption, particularly daily dinners, are associated with an increased likelihood of purchasing
bean-based processed goods, highlighting the role of spending patterns and meal habits in shaping

consumer behavior.

These findings collectively underscore the multifaceted nature of consumer choices in the context
of bean-based processed products. Economic factors, dietary considerations, and specific
preferences all play integral roles, demonstrating the intricate interplay of various elements that

contribute to consumer decision-making.

Several variables in the probit model did not exhibit statistical significance in influencing
consumer decisions regarding the purchase of bean-based processed products. The age of the
household head, gender, household size, marital status, education level, and proximity to the
nearest supermarket or bank were found to be non-significant factors. These results suggest that
these demographic and contextual variables may not play a discernible role in shaping consumer
preferences for bean-based processed goods in the studied context.

4.3.6 Discussion of Probit Model Results

The findings discussed here illustrate the variables that affect consumers' decisions to buy and
consume processed goods made from beans. The independent variables are different
sociodemographic traits, attitudes toward bean-based processed items (expressed by factor scores),
and other pertinent aspects. The dependent variable (y) represents the choice to buy and consume
these products. Along with the coefficients (effect sizes), Table 5 also includes their related

standard errors.
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In understanding consumption decisions, several important variables, including income, age,
education level, employment status, consumer perceptions, eating habits, dietary behavior, and

distance, contribute to the complexity of consumer choices.

The Probit model results in Table 5 reveal that the employment status of the household head
significantly influences decisions to buy and consume processed goods made from beans, aligning
with the findings of a prior study (French et al., 2019). Compared to being salaried on a full-time
basis, the results show that at 10% significant level being unemployed has a negative and
statistically significant effect (-0.512) on the likelihood of purchasing these products. This implies
that households with unemployed heads are less likely to opt for bean-based processed products.
Employed household heads may possess greater disposable income, enabling them to make

choices aligned with health and convenience (Drewnowski and Almiron-Roig, 2010).

The findings also demonstrate that dietary requirements have an impact on whether bean-based
processed foods are purchased and consumed in a household. At 10% level of significance, the
variable reflecting households without special diets has a highly significant coefficient. This
suggests that households without particular dietary constraints are more likely to purchase and eat
processed foods made from beans. These results align with findings from a previous study,
emphasizing the observed association between dietary considerations and the likelihood of

purchasing and consuming products (Oster, 2018).

Notably, the age of the household head, sex dummy, household size, marital status, and education
level do not exhibit statistically significant effects on consumption decisions. These findings may
differ from some aspects of the existing literature, which may have highlighted these variables as
influential in certain contexts (Singh and Verma, 2017). However, these results align with a study
conducted by Khare, (2015), which similarly found non-significant effects of these demographic

factors on consumption decisions.

In the probit model results, the variable "Gluten-sensitive households" refers to households where
members are sensitive to gluten. The coefficient for this variable is -1.901, and it is statistically
significant at 5% significance level. The negative coefficient suggests that households with gluten
sensitivity are less likely to decide to purchase bean-based processed products. In other words, the
presence of gluten sensitivity is associated with a decreased likelihood of choosing bean-based

processed items. This suggests that households with gluten-sensitive members may be less inclined
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to opt for bean-based processed products, possibly due to the probability of some bean-based
processed items having gluten or becoming cross-contaminated with gluten during processing.
The highly significant negative correlation suggests that gluten-sensitive families are less likely to
buy and eat bean-based processed products which aligns with the findings by (Oster, 2018) who
found that individuals with special diets such as diabetic individuals are mindful of their choices

when it comes to food purchases hence maybe less likely to purchase processed products.

The significant effect of dietary factors is evident through the "Household with no special diet"
and "Gluten sensitive households" variables. The positive coefficient for the former highlights the
appeal of bean-based processed products to households without specific dietary limitations,
aligning with the usefulness and health benefits of beans (Messina, Melina and Mangels, 2003).
On the other hand, the negative coefficient for "Gluten sensitive households” highlights the
importance of offering gluten-free alternatives in product groups to cater to specific dietary needs
(Ciclitira, king and Fraser, 2015).

Additionally, an F-test was conducted on the scores to determine a collective significance of all
the eight factors. The p-value obtained (0.0001) is less than the 1% significance level hence the
null hypothesis was rejected. This simply means that at least one of the factor scores has a
statistically significant effect on the decision to purchase and consume bean-based processed
products. The F-test thus implies that there is evidence to support the joint relevance of the
component scores in describing the variability in the dependent variable. Collectively, the factors
identified by the factor analysis are impacting people's choices about the consumption of processed
products (food) made from beans. This result indicates that the joint effect of these factors is
statistically significant implying that, collectively, these factors have a substantial impact on the

perception of products in this study.

The statistically significant joint impact of perceptual factors on product perception in this study
aligns with findings from prior research by Osman et. al,. (2010) who found that online purchasing
behavior of undergraduate students is highly influenced by the perceptions that they have for the
product and the altitude towards the online site. This highlights the importance of these factors in

shaping consumer perceptions across different contexts.

The amount of money spent on food (monthly) also shows a significant positive coefficient at 10%

significance level. Households that allocate a large amount of money to food purchases monthly
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are more likely to purchase and consume bean-based processed products. This result is in line with
a study conducted by Drewnowski and Almiron-Roig, (2010) who concluded that families with
higher disposable income may be better able to allocate more money towards food purchases and
hence afford a wide range of food items, including processed goods made from beans. These
households also may spend a bigger percentage of their income on food. As a result, these
households may be more likely to experiment with various food choices, including ready-to-eat
items like bean-based products. In marketing strategies, this finding highlights the importance of
emphasizing the cost-effectiveness and nutritional benefits of bean-based processed products,
especially when targeting consumers who allocate a large portion of their income to food
expenditures. Emphasizing the affordability and value proposition of these products can resonate

with households seeking high-quality, budget-friendly food options.

The dinner variable represents the eating habits of households in terms of meal frequencies at
home. The frequency (ranging from never to daily) is a dummy variable and have varying
coefficients. Dinner 2 and dinner 4 (seldom to frequent) are not statistically significant, suggesting
they may not be a significant factor in the decision to purchase and consume bean-based products
in comparison to those who never have dinner. Dinner5 (daily) on the other hand has a highly
positive coefficient, indicating a strong positive association with the purchase and consumption of
bean-based processed products while dinner 3 has a negative coefficient indicating that households
having dinner often, a few times in a month, are significantly less likely to opt for bean-based
products compared to those who never have dinner. The coefficients are highly statistically
significant at 5% significance level. Bean-based processed products are rich in protein, fiber, and
essential nutrients, making them an attractive option for households seeking dietary diversity and
nutritional benefits (Lachat et al., 2012). The coefficients for different dinner frequencies tell
valuable insights into meal habits. For instance, the positive coefficient for "Dinner5 (Daily)"
shows a strong association with daily dinner consumption and the likelihood of purchasing these
products, potentially reflecting the convenience of including beans into daily meals (Thompson,
etal., 2017).

The dependent variables’ positive relationship with the wealth index suggests that wealthier
households are more likely to buy and consume processed goods made from beans. Greater
purchasing power and access to a wider variety of food options may come with greater affluence.

Households with greater wealth have more purchasing power and may thus afford a wider range
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of food options. Bean-based processed foods, such as canned beans or pre-cooked beans
alternatives provide a filling and affordable source of protein that is compatible with a variety of
dietary preferences (Darmon and Drewnowski, 2015). A study done by Smith et al., (2013) found
that wealthier households often prioritize health and nutrition. This makes them seek out foods
that contribute to a balanced and healthy diet. Bean-based processed products are recognized for
their nutritional value, including being rich in dietary fiber, vitamins, and minerals, making them
attractive choices for health-conscious (Smith, Ng and Popkin, 2013). Therefore, the positive
coefficient for the "Wealth Index" variable suggests that households with higher wealth indices
are more persuaded to purchase bean-based processed products, reflecting the potential correlation

between economic well-being and food choices (Fosu-Mensah, Vlek and MacCarthy, 2012).

Other sociodemographic factors, such as age, sex, household size, marital status, and educational
attainment, did not show statistically significant correlations with consumer behavior in this study.
Nevertheless, the negative coefficient for the "Age of Household Head" variable suggests that
older household heads are less likely to purchase and consume bean-based processed products.
This finding aligns with previous research on generational differences in food preferences (Popkin,
Adair and Ng, 2012). Additionally, the negative coefficient for the "Sex of Household Head"
variable points to possible gender-related factors impacting consumption decisions, justifying

further exploration (Wagner, 2011).

4.3.7 Marginal Effects

This study used marginal effects for the purpose of providing a comprehensible and actionable
understanding of the impact of independent variables on the decision to purchase and consume
bean-based processed products by households within the probit model. By quantifying the change
in the probability or value of the dependent variable resulting from a one-unit change in each
independent variable while holding other factors constant, marginal effects offer valuable insights
for informed decision-making, policy formulation, and accurate communication of results
(Cameron and Trivedi, 2013). This technique aids in assessing variable importance, identifying
key drivers of outcomes, and facilitating comparative analyses across different factors. Marginal
effects analysis enhances the interpretability and practical applicability of complex statistical
models, ultimately contributing to evidence-based decision-making and rigorous research

conclusions (Cameron and Trivedi, 2013).
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As can be seen from the Table 5, a one-unit increase in the employment status of the household
head (such as moving from unemployed to being employed) is associated with a 0.1402 increase
in the likelihood of purchasing and consuming bean-based processed products. This effect is
statistically significant at the 10% level. In other words, households with an employed head are

substantially more likely to engage in this consumption behavior.

A one-unit decrease in the distance to the nearest bank is linked to a 0.0224 decrease in the
likelihood of purchasing and consuming bean-based processed products. This effect is statistically
significant at the 10% level. Households closer to banks are less likely to make such consumption
decisions. However, according to theory, individuals living closer to a bank might have better
access to financial resources, which could lead to increased purchasing power and, consequently,
a higher likelihood of purchasing and consuming bean-based processed products. This aligns with
the notion that improved access to financial services positively influences consumer behavior and

expenditure patterns (Sarma, 2008).

The financial habits among the sampled households may explain the found negative coefficient
for "Distance to the Nearest Bank". It's conceivable that a sizable portion of these households
chooses alternate saving methods rather than keeping their money in banks. The main goal for
those who use financial services may be concentrated on saving money. Therefore, households
living further away from banks might devote a bigger percentage of their resources to urgent
spending, such as buying food. Families living close to banks, on the other hand, might be more
likely to emphasize saving, leaving less money available for food purchases. Essentially, the
negative coefficient might illustrate the interaction between geographic distance, financial choices,
and the resulting distribution of resources between savings and consumption. According to
research on the effects of financial inclusion on spending dynamics, this perspective emphasizes
the significance of financial behaviors and access to banking services in influencing consumer

spending patterns (Beck and De la Torre, 2006; Demirguc-Kunt and Klapper, 2012).

Households without a special diet have a 0.337 higher likelihood of purchasing and consuming
bean-based processed products compared to households with special diets. This effect is
statistically significant at the 10% level. Households without dietary restrictions are notably more

inclined to consume these products.
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Gluten-sensitive households have a 0.5271 lower likelihood of purchasing and consuming bean-
based processed products. This effect is statistically significant at the 10% level. Households with
gluten sensitivities are substantially less likely to choose these products due to the reasons given
in the earlier analysis.

A one-unit increase in the amount of money spent on food purchases in a month is associated with
an 0.1123 increase in the likelihood of purchasing and consuming bean-based processed products.
This effect is statistically significant at the 10% level. Households allocating a larger share of their
income to food expenditures are more likely to opt for these products.

Households with a daily dinner routine have a 0.2485 higher likelihood of purchasing and
consuming bean-based processed products compared to those who never take dinner. This effect
is highly statistically significant at the 1% significance level. Daily dinner habits strongly correlate
with a preference for these purchase and consumption patterns.

A one-unit increase in the wealth index is associated with a 0.0729 increase in the likelihood of
purchasing and consuming bean-based processed products. This effect is highly statistically
significant at the 1% significance level. Higher economic well-being is strongly linked to an
elevated likelihood of engaging in this purchase and consumption behavior.

These interpretations provide a comprehensive understanding of the level of significance, direction
of correlation, and the meaningful impact of each significant variable on the likelihood of

purchasing and consuming bean-based processed products.
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CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

This chapter summarizes the study's goals and key findings after giving a concise summary of its
results. It also presents potential recommendations based on the main findings. The chapter
concludes by highlighting prospective directions for further research that are closely related to the

topic of this study.

5.2 Conclusions

The dissertation concludes by listing a variety of bean-based processed products identified during
the Rapid Market Assessment and Household survey. These products include frozen beans, bean
porridge, pre-cooked hydrated beans, pre-cooked dehydrated beans, bean flour, and canned beans
with attributes like taste and ease of preparation ranking high among consumer priorities. These
products' makers come from both domestic and foreign sources. The study also lists other places
where consumers can find these products, such as supermarkets and neighborhood retail stores.
The findings are useful for stakeholders in the food business, decision-makers, and academics
looking at consumer behavior and dietary preferences because they offer insightful information

about the range and accessibility of bean-based food products on the market.

It can also be concluded that there are gender variations among actors along the supply chain of
bean-based processed products. Males dominated the processing chain, while on-the-spot
consumers exhibited a relatively balanced gender distribution. Processors and distributors, mostly
located in urban areas, started operations between 2000 and 2021, indicating a new and developing
industry. These gender-based variations provide insights into the role of gender in different aspects
of the market. The differences in gender distribution suggest potential variations in involvement,
roles, and preferences among different respondent categories, which can further influence
consumer behavior and market dynamics related to bean-based processed products. Understanding
these gender-specific patterns can be valuable for developing targeted marketing strategies and
addressing specific needs within the market.

Challenges faced by processors/importers included difficulties in obtaining raw materials, high

electricity expenditures, packaging costs, machinery inadequacy, and financial constraints.
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Distribution challenges involved product damage, high transportation costs, inadequate supply,
and insufficient working capital. Consumers faced challenges such as a lack of market information,
high prices, and small package sizes. Awareness of bean-based products varied, with marketing
efforts recommended for less-known products like bean flour.

Furthermore, the study findings shed important light on the complex variables affecting
households' decisions about the purchase and consumption of processed bean products. A number
of important factors have emerged as the primary motivators of these spending patterns. Notably,
there is a positive correlation between the frequency of such purchases and the employment status
of the household head, suggesting that families with employed heads are more likely to purchase
these products. The absence of particular dietary requirements and the distance to the closest bank,
on the other hand, show negative relationships, indicating that households with dietary restrictions
and those further from banks are less likely to make such purchase decisions. Additionally, the
impact of socio-demographic characteristics, such as wealth index and education level, emphasizes
the complex interplay between economic position and consumer preferences. It was also observed
as evidenced by variables like "Dinner5 (Daily)," the effects of particular eating habits have a
substantial impact on molding these purchasing patterns.

The study's findings have reflective implications for various stakeholders within Zambia's
agricultural sector. Firstly, the identified factors influencing consumer decisions to purchase and
consume bean-based processed products have direct implications for farmers and producers.
Understanding consumer preferences, particularly regarding factors such as affordability,
nutritional value, and specific dietary needs, can guide farmers in crop planning and variation. This
knowledge empowers them to align their production with market demands, possibly leading to

increased income and sustainability.

Additionally, the study's insights hold significance for legislators and governmental bodies
involved in influencing agricultural and economic policies. For instance, identifying the positive
association between employment status and the likelihood of purchasing bean-based products
advocates that policies promoting employment and economic stability can indirectly contribute to
increased consumption. Legislators can leverage these findings to plan targeted interventions that
support both employment generation and the promotion of locally produced nutritious food

options.
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The private sector, including retailers, food processors, and distributors, can benefit from a better
understanding of consumer preferences. For example, the finding that households allocating a
large amount of money to food purchases are more likely to choose bean-based products offers
valuable market intelligence. It shows an opportunity for businesses to tailor advertising
approaches and product offerings to appeal to this segment of the consumer base, possibly

fostering business growth and market share.

Furthermore, non-governmental organizations (NGOs) and development agencies focusing on
food security and nutrition can use these results to plan targeted programs. For example,
understanding the factors that make bean-based products attractive to certain demographics, such
as larger households or those without special dietary requirements, can advise the development of

nutrition interventions that resonate with these groups.

5.3 Recommendations

This study's recommendations encourage processors to diversity product packaging sizes to suit
diverse consumer budgets. Additionally, stakeholders should work together to develop methods
that make it easier for consumers to get these items, supporting greater acceptance and encouraging

better consumption options.

Marketers (including processors) are encouraged to refine their strategies by aligning them with
identified consumer preferences for bean-based products. Importance should be placed on
highlighting the affordability, nutritional benefits, and convenience of these products. This may
require the development of targeted advertising campaigns that precisely communicate these key
attributes. Furthermore, marketers can explore packaging innovations to improve the appearance
and shelf life of bean-based products. Partnerships with retailers can also be helpful in increasing
the visibility of these products within the market. Additionally, involvement in consumer
education initiatives is paramount. Marketers should actively work in partnership with health
professionals and nutritionists to impart knowledge about the health benefits linked with
consumption of bean-based products. Circulating this information through various channels,
including social media platforms, will increase consumer awareness and understanding, eventually

fostering a positive perception of bean-based products in the market.
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Policymakers are urged to develop policies aimed at incentivizing farmers to diversify their crop
production, with a specific focus on cultivating good bean varieties that will provide good raw
materials. This can be attained by providing targeted financial incentives, educational
opportunities, and necessary resources to farmers. Such policies are expected to not only contribute
to the economic growth of the agricultural sector but also to improved nutrition. Furthermore,
policymakers should consider supporting initiatives that promote employment, particularly within
the agriculture sector. Identifying the correlation between employment status and the likelihood of
purchasing bean-based products, actions aimed at job creation not only address concerns related

to unemployment but also stimulate local demand for domestically processed products.

5.4 Future Research

Research customer views, preferences, and barriers regarding processed bean products in-depth.
Examine elements like flavor, texture, cultural acceptability, and alleged health advantages. This
study can serve as a roadmap for the creation of focused marketing campaigns that clearly convey
the nutritive benefits, adaptability, and culinary allure of these items. Investigating cutting-edge
branding, marketing, and packaging strategies that connect with various consumer categories can

have a big impact on consumer choice and market penetration.

In addition, examine how supply chains for processed goods made from beans might be optimized,
paying particular attention to how to boost productivity, save prices, and guarantee availability.
Examine the viability of constructing neighborhood or regional processing and distribution hubs
to facilitate the movement of products from manufacturing facilities to retail locations. Assess
logistics and technology options that can increase these products' shelf lives while reducing waste
and preserving freshness. To enhance access to raw materials, processing facilities, and market
outlets, particularly in underserved or rural locations, there is need to research the possibility of

joint projects such as public-private partnerships.

5.4.1 Specific research questions and areas of inquiry:

Customer Views, Preferences, and Barriers:

1. Flavor and Texture:
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e What is the perception of flavor and texture in different processed bean products
among consumer segments, and how does this perception impact their choices
when making purchases?

Cultural Acceptability:

e What cultural factors influence the acceptability of processed bean products in
different regions, and how can marketing strategies be tailored to address cultural
preferences?

Branding and Packaging:
o What impact does inventive branding and packaging have on consumer perception

and decision-making regarding processed bean products?

Public-Private Partnerships:
Infrastructure Gaps:

e What is the impact of public-private partnerships on addressing infrastructure gaps
in underserved or rural areas, and how do these efforts contribute to enhancing
access to raw materials, processing facilities, and market outlets for bean-based
products?

Connectivity Improvement:

« Inwhat ways can combined initiatives between public and private entities improve

connectivity between production centers and market outlets, particularly in regions

with limited access?
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APPENDICES
Appendix 1:

CHECKLIST: LEGUME BASED PROCESSED PRODUCT—ON-SPOT CONSUMERS

A. IDENTIFYING VARIABLES Respondent

Al. Date of interaction (dd/mm/yyyy)

A2. Start time (hrs: mins) ..... : ...

Geographical areas of residence:

A3.Region ...........cooiiiiiin. District of operation [add codes]
Al3. [Add codes]

A6. Cityor Village .............coevennnn. [Add codes]

A7. Recorder’s name [names will be added coded]

A9. Name of the respondent (consumer) .....................o......
A10. Mobile number of the respondent: -

Al1l. Sex of the respondent [1] Male [2] Female

A12. Age of the respondent ............ [Add codes]

Module B: PRODUCTION CONSUMPTION
B1. How often in a month do you purchase legume based processed products?
1 =never; 2 = 1-2 times (rarely); 3 = 3-4 times (weekly basis); 4 = daily

B2. What type of legume based processed products do you purchase, please list all

B3. Which legume based processed products do you purchase the most frequently?
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MODULE C: CONSUMER PREFERENCE FOR LEGUME PROCESSED PRODUCT
QUALITY ATTRIBUTES (Enumerator please read: I will now ask you questions about the
[legume name] that you purchased the most frequently.

C1. What is the main legume used in the production of [product]? 1=bean, 2=cowpea,
3=groundnut, 4=soya bean

C2. What are other crops added in the production of [product]? 1=bean, 2=cowpea, 3=groundnut,

4=soya bean

C3. What is the package size of [legume name] based processed product mostly purchased?
C4. How much, on average, do you pay for [product] per specified package in C3 above?
C5. How long have you been buying [product]?

C6: What do you like about [product]? [Allow multiple choice]

C7. How would you describe the product in terms of its attributes? (Enumerator: record exact

words the respondent says to describe the product)

C8: What changes, if any, would you recommend to improve [Product]? [Must provide at most
three potential changes.]
C9a. If such an improved product was supplied on the market, what would change in your

current product consumption practices?

C9b. Explain why [Please help us to understand your answer [please write as much as possible]

Codes for C2 & C3:

1.Tasty; 2.good aroma; 3.Easy to prepare; 4.Quick to cook; 5.Well packaged; 6.Longer shelf life;
7.Filling; 8.Does not require sugar; 9.Requires little amount to make a meal; 10.Clean free of
grit; 11.Smooth Texture when cooked; 12.Colour when cooked; 14.Diversified in terms of food
groups; 15.Nutritious; 17 Portion (size) of packaging; 18 OTHERS (SPECIFY)

D1: Can you please tell us who in your household consume legume based processed product?

Codes: 1= Children between 6-23 months; 2= children 2-5 years; 3= children and teenagers

6-14 years; 4=women of reproductive age (15-49 years); 5=Boys 15-19; 6=adult women (50-
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64 years); 7=Adult men (20-64 years); 8= elderly (above 65 years); 9=All household

members combined;

D2: what challenges if any do you face in accessing these products?
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Appendix 2
CHECKLIST: LEGUME BASED PROCESSED PRODUCT—DISTRIBUTORS

A. IDENTIFYING VARIABLES Distributor ID ......cooevevveveiiricecrceeene

Al. Date of interaction (dd/mm/yyyy)

A2. Start time (hrs: mins) ..... : ...

Geographical areas of location:

FAC 1 2 (<T-{To] o IS District of operation [add codes]
A13.Sub-County .. [add codes]
A6. City Center /Village .....ccceveeverereennee. [add codes]

A7.Recorder’'s name [names will be added as codes]

A8. Team leader’s name [name will be added as codes]

A9. Type of the distributor [large scale wholesaler, small scale wholesaler or retailer]
A10. Name of respondent .........ccccccuvcverrrnnnnen.

A10. Mobile number of the respondent: -

A11. Sex of respondent [1] Male [2] Female

A12. Designated role of the respondent in the legume bean-based processed product business ......

Module B: Business history and current practices
B1: In which year did this business start selling legume based processed product?
B2: How many legume based processed product in total does your business deal with?

B3: What are the main suppliers for the legume based products sold in your business? Please list all
suppliers starting with the most important one.

B4: What are your distribution channels? [Wholesale/Retail] Please list all distribution channels starting
with the most important one.

B5: How many full-time employees does the company have now?
B6: How many temporary employees does the company have now?

B7: How many temporary employees does the company have during peak periods?
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B8. What is the annual volume of each of legume based processed product (mentioned in Bi.1) are sold
by your company?

Module C: Current legume-based processed product

C1: Please list the different legume based processed products that your company handled starting with
the most important one in terms of volume.l=bean based processed, 2= cowpea based processed,
3=g/nut based processed, 4=soybean-based (allow multiple questions)

C2.For each legume based product distributed by this company, make observations and take notes on
the following: [Guideline: It is useful to interact with actor on product descriptors to ascertain the
information as well as use it as an entry point to dig deeper into other attributes that consumers like or
dislike and reasons for their preferences].

From whom does your company purchase this product?
What is the dominant package size (Kg).......cccoeeveruenenne.
Selling price for dominant package size................

Is label of all ingredients included?

Nutritional information

Manufacturing and expiry dates

Name of manufacturer

Safety precautions?

Who are the main buyers for this product?

Where are the buyers located?

Ask and record product attributes that are liked by customers of [product name]

What are the challenges, if any, your company faces when distributing this product (e.g., lack of volume,
lack of information on consumer preferences etc.)? (Enumerators: Please discuss with the respondent).

What are the product attributes that your customers wish to have improvement [help us understand
your answer]

What one change would you recommend to improve this product? [Must provide a restricted number of
potential changes.]

If such a product was supplied on the market, what would change in your business?

Please help us to understand your answer [please write as much as possible]
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Module D: Type of consumers that buy the products
D1. Do you sell to buyers who purchase for own consumption? If yes ask D2, If no, stop the interview
D2. Ask the type of the main consumers of the [product] [record exactly what the respondent says]

D3: Examine sale packages sizes, and ask the type of consumers that prefer which package size and
why? (This will help us understand more about the type of consumers]

D3: ask the main target consumers of the product within a household

D4: What motivates consumer buying decision? [Price, Size, Packaging, label]

D4: Make observation and describe the site with respect to:

D4.1: the type of road network, physical organization and surrounding community activities
D4.2: flow of people and traffic,

D4.3 shopper demographics, their interactions and conversations
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Appendix 3
CHECKLIST: LEGUME BASED PROCESSED PRODUCT—IMPORTERS

A. IDENTIFYING VARIABLES

ProcessorID ..o

Al. Date of interaction (dd/mm/yyyy)

A2. Start time (hrs: mins) ..... : ...

Geographical areas of location:

A3.Region ...........coooiiiiinl. District of operation [add codes]
Al13. Sub-County..................... [Add codes]

A6. Urban Center or Village ..................oeevee [Add codes]

A7. Recorder’s name [names will be added as codes]

A8. Team leader’s name [names will be added as codes]

A9. Name of the processor’s Company name [provided with codes]
A10. Name of person (respondent) ...............ceeevvenennnnnn.

A10. Mobile number of the respondent: -

All. Sex of respondent [1] Male [2] Female

A12. Designated role of the respondent in the processing company

Module B: Company (importing/business) history

B1: In which year did this company begin importing the legume based processed product (s)?

B2: How many full-time employees does the company have now?
B3: How many temporary employees does the company have now?
B4: How many temporary employees does the company have during peak periods?

B5: What was the volume of legume based processed product imported in 20217

Module C: attributes of current legume-based processed product
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C1. List all the different legume processed products imported by this company,
C2. For each product, record (Guideline; if any of the information is missing, record n/a):
a. The list of legumes used in the imported product (in a decreasing order starting with the
main legume 1 =bean, 2= cowpea, 3=g/nut, 4=Soya beans (allow multiple questions)

b. Price

c. Color,

d. Label all ingredients

e. Nutritional Composition

f. Name of manufacturer

g. Date of manufacturing and expiry
h. Size of package

Source of origin (i.e. where it is made)

j.  Monthly sales for the product in terms of volume

k. Monthly sales for the product in terms of value.

I.  Annual sales for the product in terms of volume

m. Annual sales for the product in terms of value.

n. What are the product properties liked by consumers and reasons for preferences? This is

to help us understand your answer [please write as much as possible]

0. What are the future improvement plans do you have for this product, if any?

p. What are the challenges, if any, your company faces when importing this product (e.g.,
inconsistent quality, lack of volume, price fluctuations, etc.)? Please discuss.

g. Record size of stock of product currently in the facility

Module D: product marketing
D1. Who are the main buyers of the [product] your company imports. Please list all the buyers,
starting with the most important one.
D2. For each buyer, ask

What is the share of imported products that is sold this buyer?

Where is this buyer located?
D3. Please help us understand the geographical areas of concentration for the utilization of your
products. [add district].
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D4: Ask for records to identify names and location of small-scale wholesalers and retailers for next
sampling [verify with the importer to fill any gaps]

D: Make observations on the facility

D: size of stock for each imported product [record].

D5: Are there competitors in this sector? [ Yes/No]

D6: If yes to D5, who are the main competitors?

D97: What problems is this sector experiencing?
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Appendix 4
CHECKLIST: LEGUME BASED PROCESSED PRODUCT—PROCESSORS

A. IDENTIFYING VARIABLES

Processor/importer ID ..............coooiiiiiiiannL.

Al. Date of interaction (dd/mm/yyyy)

A2. Start time (hrs: mins) ..... : ...

Geographical areas of location:

A3.Region ..........oooeviiiiiiiinnn.. District of operation [add codes]
Al13. Sub-County..................... [Add codes]

A6. Urban Center or Village .................c.ooeee. [Add codes]

A7. Recorder’s name [names will be added as codes]

A8. Team leader’s name [names will be added as codes]

A9. Name of the processor’s/importer Company name [provided with codes]
A10. Name of person (respondent) ..............cccovvvennnnn..

A10. Mobile number of the respondent: -

Al1l. Sex of respondent [1] Male [2] Female

A12. Designated role of the respondent in the processing company

Module B: Company (processing/business) history

B1: In which year did this company begin producing the legume based processed products?
B2: How many full-time employees does the company have now?

B3. What is your peak period? (code using quarters)

B3: How many temporary employees does the company have now?

B4: How many temporary employees does the company involve during peak periods?

B5: What is the annual production/stock volume?

B6. What are the raw materials are used in the production of [product]

B7. For [product], where do raw materials come from [1. Locally in this country, 2. Imported]
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B8. Are there any other raw materials used?

Module C: attributes of current legume-based processed product

C1. List all the different legume processed products produced by this company/processor.

In which year did the company start producing this product?

C2. For each product, record:

a.

o

o o

>« oo

The list of legumes used in the production of [product] starting with the main legume
1=bean, 2= cowpea, 3=g/nut, 4=Soya beans (allow multiple questions)
Other foods the company includes in the [product]?

Price

Color,

Label on ingredients,

Preparation direction

Date of manufacturing and expiry

Size of package

Nutritional Composition

Monthly sales for the product in terms of volume.

Monthly sales for the product in terms of value

Annual sales for the product in terms of volume.

. Annual sales for the product in terms of value

What are the product properties liked by consumers and reasons for preferences? This is
to help us understand your answer [please write as much as possible]

What are the challenges, if any, your business faces with the processing of this legume-
based processed product? (for example, uncertain supply of inputs, lack of information
on consumer preferences, etc.) Please discuss

What are the future improvement plans do you have for this product, if any?

Module D: product marketing

D1. Who are the main buyers of the legume based processed products produced [add codes]

Where are those buyers located?
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D2. Please help us understand the geographical areas of concentration for the utilization of your
products [add district codes].

D3: Ask for records to identify names and location of small-scale wholesalers and retailers for next
sampling [verify with the processor to fill any gaps]

D4: Make observations on the processing facility

Db5size of stock for each product record].

D5: Are there competitors in this sector? [ Yes/No]

D6: If yes to D5, who are the main competitors?

D7: What problems is this sector experiencing?
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Appendix 5
HOUSEHOLD SURVEY QUESTIONNAIRE

Name of enumerator (to be coded)

Province (automatically Lusaka)

City/town: (to be coded; 1=Lusaka, 2=Chongwe, 3=Kafue)
Constituency (to be coded)

Ward (to be coded)

Enumerator area (to be coded)

Interview date: (automatic entry)

Interview location: (1=Home, 2=Work, 3= church, 4=other (specify)
INTRODUCTION BY ENUMERATOR:

The purpose of this survey is to collect data to help us develop better understanding of how people make food
choices, and the role beans/ bean-based processed products play in their food options. | would also like to know
what factors influence consumption decisions of bean-based processed products. Your responses will help inform
researchers on how plant breeders and the upstream production chain should make decisions to enhance the
nutrition status of consumers. All your answers are confidential and will only be used in ways that do not allow
any trace back to you, ensuring your anonymity.

Your selection to participate in this survey was purely random and you are under no obligation to participate.
However, your participation will be extremely helpful for the research objective. There is no penalty for your
refusal to participate.

> Do you consent to participate in this survey: (yes/no)

If the respondent agrees to participant in the survey, proceed to Module A, with the following introduction.

E.2 You have consented to participate in this survey. Before we start with the survey, do you have any questions
or is there anything, which | have said that you would like further clarification? (provide entry for the question)
{Wait for respondent response. Answer any questions respondent may have. Upon satisfying the respondent,
continue with interview}

E.3 May I proceed with interviewing you and/or your spouse (if available and willing)?

MODULE A (HOUSEHOLD ROASTER)

AO: Are you the person in charge of making decisions on food purchasing? (1= Yes 0= No)
If not, may | please talk to the person in charge of food purchases.
Ala What is your Name?

Alb what is the age of the respondent?
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A2. What is the Gender of the respondent?
A3. Phone number of the respondent

A4. Are you the household head (or spouse)? (1= household head, 2= spouse 3= No

Ada. If not, may | ask for permission from the household head (or spouse to interview you?

A4db. Phone number of household head (or spouse)

Adc. What is the Gender of the Household head? (if not the respondent)

A4d. What is the Age of the household head?

If permission is given, proceed with the interview. Otherwise, thank the respondent and end the interview
A5 How many people, including yourself, live permanently in this household?

A6. For all household members under 18 years, please indicate the number in each of the following age categories.
1=Under 5 Years......... 2=5-12 Years.......... 3=13-17 Years......... 4=18- 44.... 5= 45 and above

A7. Which of the following best describes the marital status of the household head?

1=Single/Never Married....... 2=Married 3=Cohabiting......... 4=Divorced 5=Separated........ 6=Widowed

A8. What is the highest level of education current or completed by the household head?

1=None............... 2=Primary.......... 3=Secondary............... 4=, College/University

A9. Please select the employment type that best describes the household head.

1=Salaried (Full-time) ...2=.Salaried (Part-time).....3=Self-employed (Full-time).....4=Self-employed (Part-
time)....5=Unemployed

A10. If you indicated being married/cohabiting, could you please indicate which of the following best describes the
spouse’s situation?

1=Salaried (Full-time) ....2=Salaried (Part-time) ....3=Self-employed (Full-time)....4=Self-employed (Part-
time)....5=Unemployed

Module B: Knowledge of Bean-based processed products

(Enumerator: Start by asking
BO: Are you aware of any beans-based processed products 1=yes, 0= No
If yes Which ones, are you aware of? -

if no, skip to D8 and D9

B1. Enumerator: Now ask the questions in the table below to understand whether the household has
been exposed to the legume based processed products (allow multiple response)
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List of the bean- Bla. Have | Blb.If Blc. If B15d. If Ble If B1f. If Yesto | B5g. If you
based processed you heard Yes to Bla | Yesto NO to Blc | yesto Blc. Have have tasted
products: codes about the mention Bla have | What could | Blc. you ever the product,
below following the source | you ever | bethe Where | TASTED the | what do you
L Bean fl products/flo | of seen reason for | did you | product[nam | think/ feel
- Beantiour o informatio | these not seeing | firstsee | e] about it
2. Pre-cooked | ,_ | n(for products | these them? _ _
dehydrated 1=Yes, 0= | oach 1=VYes, products 1=Yes, 0=No | Code D.
No _ Code C
3 ced product) 0= No Code B
. Pre-cooke .
If no skip to .
Code A:
hydrated D8
4. Pre-cooked
frozen
5. Baked
Beans
Bean flour
Pre-cooked

dehydrated beans

Pre-cooked
hydrated beans

Pre-cooked frozen
beans

baked beans

Code A: 1=Friend 2=Family member 3=Village health team 4=Trader 5=processor (specify)6=Health center 7=door

to door activation 8=Church activation 9=Market activation 10=Posters 11=Television 12= Radio 13=Newspapers
14=Internet, 777=0thers (specify) Allow multiple response.

Code B: 1=They are not readily available 2=They are sold to a specific group of people 3=I have not just been
interested in them 777=0ther specify.

Code C: 1=Mom and Pop shop 2= Health Center 3= Supermarket 4= VHT 5=Promotion campaigns 6= friend 7=
Neighbors home 8= Church 777= other specify

Code D: 1=ltis tasty 2=It is filling 3=its nutritious 4=It gives energy 5=It increases weight gain 6= | don’t like the
smell 7= it has too much gasses 777=other (specify)

If no skip to D8

B5h . Has the household ever purchased any of the bean-based processed products for consumption? YES/NO

1) Ifyes, ask which ones were purchased and consumed at home (allow multiple response)?Bean flour; 2)

Pre-cooked dehydrated; 3) Pre-cooked hydrated and 4) Pre-cooked frozen 5= canned/baked

beans 6= other (specify)
2) if No (Skip C3) do you consume any of these products? 1=Bean flour; 2) Pre-cooked dehydrated; 3)

Pre-cooked hydrated and 4) Pre-cooked frozen 5= canned/baked beans 6= other (specify)
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B2. | would like to know your Knowledge about the benefits and motivation for consumption of bean based
processed products (only bring products that they are aware of)

Bean-based product

1=yes, 0=no

B2a. Are you aware
about the benefits of
consuming the products

B2b. If yes, what are the benefits of
consuming product [name] when you
compare it to un-processed beans
grains)

Code F

Bean flour

pre- cooked dehydrated beans

Pre-cooked hydrated beans

Pre-cooked frozen beans

Baked beans

Code F: 1=They are nutritious 2=They are healthy 3=They cook fast 4=They are filling 5=do not know,
6= they have an increased shelf life 7= more tasty 8= Clean free of grit 777=0ther specify

B3. CONSUMERS EXPERIENCE ON THE PRODUCT ATTRIBUTES (only bring products they have

consumed)

B3.1. For products you have consumed, | would like to know how you evaluate them based on your

experience.

Select one product to assess at a time@®1= Bean flour 2= Pre-cooked dehydrated 3= Pre-cooked hydrated
4= pre-cooked frozen 5 = Baked beans

Attribute It’s importance on a | Rate the attribute on a scale of 1 to 5: (1=Very
scale of 1 to 5 (1=not at | poor; 2=Poor 3=Fair 4=Good 5=Very good)
all 2= less important 3=
50-50 4=important 5=
very important)

(this question should be
asked simultaneously with
the attribute question)

Product [name] it

should be for each

products

B3.1a B3.1b B3.1c

1.Taste

2.Aroma

3.Easy to prepare

4.Quick to cook

5.Well packaged

6.Longer shelf life
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7.Filling

8.Does not require sugar

9.Requires little amount
to make a meal

10.Clean free of grit

11.Smooth Texture when
cooked

12.Color when cooked

1 has thick gravy

14.Diversified in terms of
food groups

15.Nutritious

16.Affordable

17 Portion (size) of
packaging

MODULE C: CONSUMPTION AND PURCHASE OF BEAN-BASED PROCESSED PRODUCTS

For the rest of our conversation, | am going to focus on your household’s consumption of beans and bean-based
processed products.

C2. How frequently does your household consume each of the following bean-based processed products?
(Response codes below)
Variety/Product Frequency Code
Cl1 Bean flour
C1.2 Baked beans / canned beans
C1.3 Pre-cooked dehydrated beans
Cl1.4 Pre-cooked Frozen beans
C1.5 Pre-cooked hydrated beans
Cl.6 Other processed bean products (Specify below)
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month month weeks

Frequency Never | Less than once per Once per Once every two

Once or more per week

Code 0 1 2 3

1

TIP: If the frequency of the variety or product is NEVER (i.e., frequency=0), then you may skip food product option

in the subsequent tables (Program restriction so that the skipping is automatic)

C3. Over the past 30 days, please estimate your expenditure on bean products purchased or
consumed in your household. (in local currency)
Product Expenditure
Variety
C2.1 Bean Flour
C2.2 Baked / canned beans
Cc2.3 Pre-cooked dehydrated beans
C2.4 Pre-cooked hydrated Beans
C2.5 Pre-cooked frozen beans
C2.5 Other processed bean products

C1. For each bean based processed product, Please indicate your source of product. Select the source used most

often for each product.

Product/Variety Prep | Gift Donations from
ared Church, NGOs, Gov’t
at
home

Open Supermarket
Market

Other
specify

C3.1 Bean flour

C3.2 Baked/ Canned Beans

C3.3 Pre-cooked dehydrated beans

C34 Pre-cooked Hydrated Beans
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C3.5 Pre-cooked frozen Beans

C3.6 Other processed beans-based
processed (specify)

C4. Please indicate the typical utilization of the different types of beans and bean products in your household meals
Select all that apply.

Product/Variety Main Side Complement to Ingredient Snack Other
Dish Dish Main dish specify
(soup/stew)

C4.1 | Bean flour

C4.2 | Baked/ Canned
Beans

C4.3 | Pre-cooked
dehydrated beans

C4.4 | Pre-cooked
hydrated Beans

C4.5 | Pre-cooked frozen
Beans

C4.6 | Other processed
beans (Specify)

(Enumerator” tell the respondent that you would like to get properties of the products that influence
his/her purchasing and/consumption decisions.

C6. Please indicate which of the following factors influence your
decision to purchase any of the bean products you consume. Select all

that apply.
Prod | Variety Coo | Gravy col | Moist | ta | Packag | Price of | other non
uct king | Quality |or | ure st | eSize produc | (specify
time Conte | e t )
nt

C5.1 | Bean flour

C5.2 | Baked/canned
beans

C5.3 | Pre-cooked

dehydrated

beans
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C5.4 | Pre-cooked
hydrated beans
C5.5 | Pre-cooked
frozen beans
C5.6 | Other

processed
beans-based
processed
products

C5. Please indicate which of the following food groups you would pair with beans and bean products in your household

(allow multiple response.

Food Group Yes No
ce.1 Cereal (maize, rice, millet, sorghum, etc.)

C6.2 Cereal products (bread, etc.)

C6.3 Roots and Tubers (cassava, sweet potato,

C6.4 Irish potato, yams, etc.)

C6.5 Groundnuts

C6.6 Meat (beef, chicken, pork, etc.)

Ce6.7 Fish (fresh, dry, tinned, etc.)

C6.8 Wheat Flour

Module D: History about product consumption:

The questions below should be asked to those people that have consumed the bean based processed
products and are intended to understand the adoption dynamics.

product type

D.1. In which
month and
year did the
household
start
consuming:

Month

0= can't
remember

D.2. Where
did you
access the
first
product
consumed?

Code H

D.3.
What
was the
quantity
accesse
d for
the first
time?

1=
Quantit
y (Kgs,
grams,

D.4. What
was the unit
of
measureme
nt?

1=grams
2=kg,
3=Meda

4=BP

D.5. Means
of acquiring
the first
product
consumed
(0O=Given for
free;
1=Bought

2= prepared
it at home)

Dé6. If purchased
how much did
you buy it in
ZMW.

105




1= month
__Year __ (4
digits)

meda, 5=gallon If not bought,
tin, etc.) skip D6
6=cup
O=can’t )
7=tin
rememb
er

Amoun | Unit

beanflour

Pre-cooked
dehydrated
beans

Pre-cooked
hydrated beans

Pre-cooked
frozen beans

Code H: 1= From a supermarket 2=From a local market/ shop3=From sample provided by processor
during market shows 4= From hospital 5= From sample provided by marketing agent 6= Can't
remember 777=0ther specify

D.7. 1 would like to find out the Group of people within the household that consume the product

Flour D7a. What groups of people (in your D7b. What was their reaction
household) consumed this product for after consuming this product?
the first time? Code I
Code J
Bean flour

Pre-cooked dehydrated beans

Pre-cooked hydrated beans

Pre-cooked frozen beans

Code I: 1=Children 0-23 months; 2=Children 2-5yrs; 3=Women of reproductive age 15-49 yrs.;
4=elderly; 5=only adults; 6=mixed ages of children; 7 = Everybody, 777=other category (specify

Code J: 1=They requested for more servings 2= They suggested that the product be substituted for dry
beans ( wheat flour for the bean flour) 3=They suggested that the new product be substituted for other
products 777= Other specify
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D7c¢ Since your household started consuming bean based products, what would you say have been
advantages/disadvantages compared to if you were consuming dry unprocessed beans?( only pick the
products that they consume and A respondent should be allowed multiple response. )

Advantages

Select

Disadvantages

Select

1=reduced electricity
bills

1=t is too expensive

2= reduced time
required in preparation

2= packages are too
small

3= increased
consumption volumes

3= it has an expiry date
hence can't buy in bulk

4= tastes better

4= it bulges when kept
for some time on the
shelf

5= makes better baked
goods in terms of
texture

5= has
additives/chemicals
which may not be
healthy

6= flour is lighter

6= not available in
nearby shops

7= requires less spices
because it has a good
taste

7=only found in big
supermarkets which are
far from homesteads

8= does not require
sorting before cooking

8= they are not suitable
for our diet

9=t is always available
in supermarkets
10. None

9= takes too much
storage space
(Fridge/etc.)

10. None

Skip to Module E for those who consume beans-based processed products

Enumerator: Question D8 & D9 are follow up questions for households that do not

consume bean based processed products. The following few questions are for those

who do not currently consume any beans-based processed products in their households

D8. Why don’t you eat beans-based processed products? (Select all that apply).

Check
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Reason

D1011 Itis an inferior food product in my community (e.g., only poor people eat beans)

D1022 Health reasons (allergies, stomach aches)

D1033 Religion, faith or cultural taboo

D1044 Price (too expensive)

D1055 Risk of social embarrassment (flatulence factor)

D1066 Preparation inconvenience (Takes too long to prepare)

D1077 Someone (spouse, child, self, etc.) in my household doesn‘t like beans products so we all

avoid them

D1088 Never been a part of my household ‘s meal options and never considered it

D1099 Don‘t know how to prepare it

D1010 Don‘t believe beans products are healthy for me and/or my family

D1211 The products are rarely available on the market

D1212 The market where the products are found is far

Other (Specify):

D9. How would you respond to the following statements about persuading you to eat beans -
based processed products?

Would you buy beans-based processed products if:

Change Event

108




D241 you found out that people you respect (athletes, celebrities, etc.) love eating
bean=based processed products

D242 you found out that they are highly nutritious

D243 you found out that beans-based processed products are extremely rich in protein

D244 you understood that they were a much more economical source of protein than animal
source

D245 bean-based processed products had faster cooking time than unprocessed beans

D246 you found out that they have very good health benefits (e.g., reduce cholesterol,
inflammation, blood pressure, etc.)

D247 eating beans-based processed products reduced your risk of getting cancer

D248 eating beans-based processed products enhanced your social status

D249 there was no social embarrassment risk associated with eating beans-based processed
products

D2410 you found out that consuming beans-based processed products improved your ability
to absorb iron, vital for health of reproductive-age women

D2411 Improved options in how bean-based processed products may be included in the diet

D2412 your income increased

D2413 your learnt how to prepare it

don't know (1) Never (2) Probably (3) Definitely

(4)

MODULE E: CONSUMER PERCEPTIONS AND ATTITUDES TOWARDS BEANS-BASED
PROCESSED PRODUCTS

Instructions: The subsequent statements describe your attitudes towards bean-based processed
products variety—(Specify (Please indicate your agreeableness on a five-point scale where: 1 =
representing strongly disagree and 5 representing strongly agree. Please tick the appropriate box

E1.Please indicate your agreeableness about the following statements

Level of agreeableness

Scale : 1= Strongly disagree2=Disagree3= Neutral 4= Agree5= Strongly

Agree
Statement Bean Pre-cooked Pre-cooked Pre-cooked Baked /
flour dehydrated hydrated frozen beans | Canned
beans beans Beans
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1. | would have loved to
purchase but | do not have money
to purchase it

2. I'm willing to buy ...
because its benefits outweigh the
cost

3. When I take .... I have only
one to TWO meals in a day instead
of three

4. .... are nutritious foods

5. People who consume ....
are good looking.

6. I am ready to buy ..... for
complementary feeding for my baby

1. 1 believe that .... can make
my weaned child to look healthy
and happy

8. . is well packaged
products

9. I will be willing to
substitute other Products with ... ...
if it becomes available to me?

10. ... are foods for the
children and lactating mothers

1. ... can improve on the
health status of formerly emaciated
people

12. I trust that........ is safe
foods (i.e. do not result into
diseases like diarrhea when taken)

MODULE F: ACCESS TO INFRASTRUCTURE

Enumerator: Distance should be recorded in meters (km)

1. What is the distance to the nearest supermarket (self-service store)?

What is the distance to the nearest output local market

What is the distance to the nearest mom and pop shop

What is the distance to the nearest kiosk

What is the distance to the nearest health center

What is the distance to the nearest primary/secondary school
What is the distance to the nearest commercial bank

O NV A WN

What is the distance to the nearest mobile money agent
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MODULE G: Household well-being and dwelling

G1. How well-off do you consider your household in comparison to other residents of this
estate/neighborhood?

(1=much better off, 2=better off, 3=same, 4=worse off, 5=much worse off) 6= Prefer not to say
G2. How much does your household income fluctuate from one month to the other?
(1=not at all, 2=a bit, 3=a lot,) (if 1, skip to G5)
G3. How much does the income fluctuation have a negative effect on your household well-being?
(1=High, 2=Medium, 3=Low, 4=No impact 5= Prefer not to say )

G4. How much does the income fluctuation have a negative effect on food consumption of your
household?

(1=High, 2=Medium, 3=Low, 4=No impact 5= Prefer not to say)

G5. Which of the following best describes your housing situation?
1=0wn my house/flat...2=Rent House/Flat....3=Living with someone (relative/friend)...4=0thers (Please Specify)

G6. Roof top material (outer covering):
1=Tile, 2= Corrugated iron sheet, 3=Concrete; 4= Plastic sheeting, 5=Grass thatched,
777=other, specify
G7. The main Floor material:
2=Concrete/cement,  3=Tile/brick, 4=wood, 6=Arranged stones, 1=Earth/mud/Cow
dung, 777=other, specify
G8. How many habitable rooms are there in this dwelling/residential house? (Do not count bathrooms,
hallways, garage, toilet, cellar, and kitchen)

G9. What is the main type of toilet that your household mostly uses? 1=Flush toilet, 2= Ventilated
improved pit latrine (VIP); 3=Traditional Pit latrine  4=Bush /field, 5=Pour flush; 6=ECOSAN toilet
777=other, specify

G10. Which of these kitchen appliances do you have in your kitchen or have access to in your house?
(Check all that apply)

1=Electric stove...2=Gas stove...3=Charcoal brazier...4=Pressure cooker....5=Microwave...6=Refrigerator....

G11. What is the main source of cooking fuel for your household?
1=Electricity 2=Gas (gas) 3=Kerosene 4=Charcoal 5=Firewood 6=Agricultural crop
residue 7=Biogas 8=Solar power 777=other, specify

G13. Does the household own a functional Television? 0=No 1=Yes

G14. Do you have easy access to clean water and electricity? (1=yes 0= No
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G15. Does any member of your household own a radio? 0=No 1=Yes

G16.1s there anyone in your household who owns a mobile phone? 0=No. 1=Yes?

G17. All things considered, how satisfied are you with your life as a whole these days?

1=Very Dissatisfied...2=Dissatisfied....3=.Satisfied....4=Very Satisfied

(Guidelines for enumerator: We are now going to focus on your food consumption decisions in the next section
of this conversation. We will begin from the general and work to the particular choices and decisions you make
with respect to beans and bean products

H. MODULE H. FOOD CONSUMPTION DECISIONS

H1. Which of the following people typically influence food-purchasing decisions in your household? (Select all that
apply)

1=Self....2=.Spouse.....3=Parent or Other Relatives...4=Children.....5=House Help.....6=Friends......7=0ther (Please
Specify)

H2. In the past 7 days, indicate which of the following people have contributed to food preparation in your
household. (Select all that apply)

1=Self.....2=Spouse.....3=Parent or Other Relative....4=Children....5=House Help.....6=Friends.....7=0ther (Please
specify)

H3. How frequently do you or any member eat major meals (breakfast, lunch or dinner) at home?

> D31 Breakfast (1=Never,2=Seldom (A few times/year), 3=0ften (Once or twice/month), 4=Frequent
(Once or more/week),5=Daily

> D32 Lunch...(1=Never, 2=Seldom (A few times/year), 3=0ften (Once or twice/month), 4=Frequent (Once
or more/week),5=Daily

> D33 Dinner ...(1=Never, 2=Seldom (A few times/year),3= Often (Once or twice/month), 4=Frequent (Once
or more/week), 5=Daily

H4. Please select a diet in which the household most commonly follow (select all that apply):

Omnivore (I eat everything)

Vegetarian (I don't eat meat)

Vegan (I don't eat meat, dairy, or eggs)
Pescatarian (I don't eat meat but | eat fish)
Celiac (gluten free)

Diabetic

Gluten-sensitive

Other specialized diet (specify)

Prefer not to say (9)

W RNV AEWNRE

H5. How much does your household spend on all food purchases in a typical month? (ZMK)

1= below 500
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2=501-1000

3=1001-2000
4=2001-3000
5=3001-4000
6=4001-5000

7= Above 5001

H6. What proportion of your total monthly household income is spent on all food expenditure? (PERCENTAGE)
1=less than 20%

2=21to 40%

3=41-60%

4=61-80%

5=81-99

6= 100

H7. How much do you spend on food purchases?

H8. What proportion of your household food expenditure is spent on food consumed away from home in a typical
month? (PERCENTAGE)

1=less than 20%
2=21to 40%
3=41-60%
4=61-80%
5=81-99

6= 100

H9. If you do not purchase all the food consumed in your household in a typical month, please indicate the sources
of the food you do not purchase in a typical month.

1=Your own home gardens or farm.....2=Friends and family.....3=NGO, Church or other charitable
organization....4=Government.....5= other (specify)

Any questions. Thank you for your participation

End of interview
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Record GPS

Appendix 6:
Principle component analysis results

Component Eigenvalue Difference Proportion Cumulative
_____________ e
Compl 4.08477  2.36061 0.1945 0.1945
Comp?2 1.72416  .240005 0.0821 0.2766
Comp3 148416  .290121 0.0707 0.3473
Comp4 1.19404 .0292073 0.0569 0.4041
Comp5 1.16483 .0656704 0.0555 0.4596
Comp6  1.09916 .0556813 0.0523  0.5120
Comp7 1.04348 .0958401 0.0497 0.5616
Comp8  .947639 .0176658 0.0451  0.6068
Comp9  .929974 .0411968 0.0443  0.6511
Comp10 888777 .0372897 0.0423 0.6934
Compll  .851487 .059101 0.0405  0.7339
Comp1l2 7192386  .063949 0.0377 0.7717
Comp1l3 128437 .0584251 0.0347 0.8063
Compl4  .670012 .0873159 0.0319  0.8383
Comp15 582696  .007697 0.0277 0.8660
Compl6  .574999 .0796386 0.0274  0.8934
Comp17 49536 .0073951 0.0236  0.9170
Comp18 487965 .0355304 0.0232 0.9402
Compl9 452435 .0321403 0.0215  0.9618
Comp20 420295 .0373587 0.0200 0.9818
Comp21  .382936 : 0.0182  1.0000
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Appendix 7
Factor analysis results

Factor Eigenvalue Difference Proportion Cumulative

Factorl  10.23772  3.07826 0.3075  0.3075
Factor2 7.15946  3.57564 0.2150  0.5225
Factor3 3.58382  0.60028 0.1076  0.6301
Factor4 2.98355  0.69259 0.0896  0.7197
Factor5 2.29095 0.57872 0.0688  0.7885
Factor6 1.71223  0.43624 0.0514  0.8399
Factor7 1.27599  0.19326 0.0383  0.8782
Factor8 1.08273  0.15288 0.0325  0.9107
Factor9 0.92985 0.27332 0.0279  0.9387
Factor10 0.65653  0.05687 0.0197  0.9584
Factorll 0.59966  0.01790 0.0180  0.9764
Factor12 0.58176  0.19389 0.0175  0.9939
Factorl3 0.38787  0.06728 0.0116  1.0055
Factorl4 0.32059  0.03690 0.0096  1.0151
Factorl5 0.28369  0.04088 0.0085  1.0237
Factor16 0.24281  0.03337 0.0073  1.0310
Factorl7 0.20944  0.01900 0.0063  1.0372
Factorl8 0.19044  0.01215 0.0057  1.0430
Factor19 0.17829  0.03545 0.0054  1.0483
Factor20 0.14285 0.01998 0.0043  1.0526
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Factor21

Factor22

Factor23

Factor24

Factor25

Factor26

Factor27

Factor28

Factor29

Factor30

Factor31

Factor32

Factor33

Factor34

Factor35

Factor36

Factor37

Factor38

Factor39

Factor40

Factor41

Factor4?2

Factor43

Factor44

0.12286

0.08971

0.06370

0.05568

0.01871

0.00713

-0.00071

-0.01290

-0.02924

-0.04074

-0.04181

-0.04852

-0.05718

-0.06135

-0.07448

-0.08563

-0.09127

-0.10031

-0.10244

-0.10942

-0.12496

-0.13302

-0.13909

-0.14420

0.03315

0.02602

0.00801

0.03697

0.01158

0.00784

0.01219

0.01633

0.01150

0.00107

0.00671

0.00866

0.00417

0.01314

0.01115

0.00564

0.00904

0.00213

0.00697

0.01554

0.00806

0.00608

0.00511

0.00582

0.0037

0.0027

0.0019

0.0017

0.0006

0.0002

-0.0000

-0.0004

-0.0009

-0.0012

-0.0013

-0.0015

-0.0017

-0.0018

-0.0022

-0.0026

-0.0027

-0.0030

-0.0031

-0.0033

-0.0038

-0.0040

-0.0042

-0.0043
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1.0563

1.0590

1.0609

1.0626

1.0631

1.0634

1.0633

1.0629

1.0621

1.0608

1.0596

1.0581

1.0564

1.0546

1.0523

1.0498

1.0470

1.0440

1.0409

1.0376

1.0339

1.0299

1.0257

1.0214



Factord5  -0.15002  0.00921 -0.0045  1.0169

Factord6  -0.15923  0.03306 -0.0048  1.0121
Factor47  -0.19228 0.01848 -0.0058  1.0063
Factor48  -0.21076 : -0.0063  1.0000

LR test: independent vs. saturated: chi2(1128)= 1.3e+04 Prob>chi2 = 0.0000
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