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ABSTRACT 
Following pastoralism, beekeeping has played a significant role in improving community livelihood in the Ngorongoro Conservation Area. While the majority of people in the Ngorongoro Conservation Area practice beekeeping, food insecurity remains a major concern. The main objective of this study was to analyze the barriers to addressing food insecurity through beekeeping in Tanzania’s Ngorongoro Conservation Area is taken as a case study, which is located in the Arusha Region. Specifically, to measure beekeepers' income from beekeeping, to determine the extent to which revenue from beekeeping increases food accessibility, and to investigate the barriers/constraints that prevent beekeeping from being adopted as a food security approach. The research locations were selected via purposive sampling. Structured questioners, personal interviews with key informants, Focus Group Discussion, and observation were employed to collect the necessary data. For data entry, the EPI DATA program was utilized and analyzed in STATA software. The information was presented in the form of percentages, frequencies, and tables and themes. Human factors such as low income, use of traditional hives, insufficient knowledge of proper beekeeping management and sustainability, insufficient harvest of bee products, poor packaging, financial problems, lack of marketing. The study recommends that capacity for beekeeping be strengthened through training and seminars. These are some of the key measures for increasing their bee product output and market awareness. The study indicates that beekeeping is a feasible alternative method for addressing the problem of food insecurity among NCA residents that is compatible with NCA aims and establishment objectives.
Keywords: Impediments, Food Insecurity, Beekeeping, Ngorongoro.
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CHAPTER ONE

INTRODUCTION

1.1 Overview
This chapter provides the background of information on the research problem, a statement of the research problem, the purpose of the study, and research objectives. It also presents the research questions, the scope, and the justification of the study. Furthermore, it presents the limitations, and organization of the study. 
2.2 Background to the Research Problem
 Food security is one of the crucial issues worldwide. The idea of food security was presented for the first time at the World Food Conference in 1974 which viewed it solely from the perspective of having adequate availability of food on a national scale (Adebayo, 2000, Ismail, 2018,). The World Food Summit (WFS, 1996) defined food security as a state that exists when all people, at all times, have physical, social, and economic access to sufficient, safe, and nutritious food that meets their dietary needs and food preferences for active and healthy life (WFS,1996). The big challenge is how to provide food to the increasing population whereby in every nine people one person on earth have faced acute hunger (Matua, 2018; FAO, 2019). To have a world that is free of hunger by 2030 is among the targets of the Global Sustainable Development Goals (FAO, 2018).
In recent years, Africa and the whole world are faced with the challenge of how to provide food to the increasing population (FAO, 2013). It is estimated that 770 million people worldwide face an acute food shortage. In Africa, the number was 374.9 million, 311.9 in Asian countries, South America 36.7 million, and Central America 22.7 million. In Africa, Sub-Saharan Africa region millions of people experienced severe food insecurity increase of 176.7, 181.0, 187.6, 194.7, 221.9, and 236.5 from 2014 to 2017, respectively (FAO, 2015, 2019).
The food security problem in Tanzania is critical as a result of environmental degradation, production instability, climate change and shock, poor storage facilities, poor post-harvest management, household income poverty, inequality, food price increase and conflicts over land ownership, poor infrastructure, institutional arrangement, and market accessibility which in their combination are undermining food security dimensions, (Foster, 1992; Matunga, 2008; Kimaro et al, 2013; Saruni and Mutayoba, 2018; FAO, 2017, 2019; IFPRI, 2019;). Food security issues from any Ngorongoro Conservation Area (NCA) indigenous communities are the outcomes of several factors such as the growing population, climate change, and poor livestock performance, the prohibition of subsistence cultivation that is believed to be incompatible with the conservation goals of the area (Bonne et al, 2006).
Since its establishment in 1959, the NCA was meant for pastoralists who live in coexistence with wildlife. The local community in the Ngorongoro Conservation Area Authority (NCAA) depends purely on unstable livestock and its products to survive as a sole source of food, but the increased population and the stable number of livestock has a tremendous impact on food security (Bonn et al, 2006, Thornton, 2007). According to (NBS, 2017), 10,108 households within NCA are experiencing food shortages. Pastoralists in NCA were known traditionally to eat meat, fresh blood, and milk as their food, but the situation has at this instant changed (Thomson, 2007). Deterioration of local community food security has forced them to diversify their livelihood sources, by selling handicrafts, herding for others, finding employment outside their communities, or by other means (Boone et al, 2006). 
The availability and accessibility of food are a challenge because they are living in a protected area where crop cultivation is strictly prohibited (Bonne et al, 2006; Thomson, 2007). According to the PMORALG report (2013), about 3% of the people living in the area owns almost 80% of the livestock while the remaining population about 97% own 20% of livestock. This implies that many NCA inhabitants grieve from poverty that eventually impedes their food security. Beekeeping, and forest-based cottage industry are very potential sources of additional income. Beekeeping is seen as an important social-economic occupation and part of rural life where access to income is limited and livelihood is in – shamble (Hilmi et al, 2011). 
The NCA is one of the potential areas for beekeeping due to the availability of various opportunities such as diversity of flowering plant species, forest and woodlands, water sources/ bodies that favor beekeeping development (Bonne et al, 2006). Since beekeeping is harmonious with conservation, several development projects have been introduced in NCA to enable natives to diversify their sources of income (Thomson, 2007, Bonne et al, 2006). Despite NCA being an essential beekeeping area, yet there are impediments to tackling food insecurity through beekeeping. A study in the area by (Nkuyumba, 2013), revealed that only 24.2 % of respondents were dealing with beekeeping while 65% kept livestock, 13.7% carried out small-scale business, and 1.7% were involved in cultivation.
An assessment of Population and Livestock Census for Ngorongoro Division by the National Bureau of Statistics (NBS, 2017), identified tourism activities such as tour guiding and translation, provision of security services, porting, selling of tourist goods such as sculptured products and beads, photographic, entertainment through traditional dances, operating cultural bomas for tourism activities and other tourist-related activities. The assessment furthermore recognized livestock as the main social-economic activity on which the residents depend, however, the potentials of beekeeping as an alternative source of income and food security were not revealed. In addition, beekeeping was solely not stated as an economic activity in the assessment report. Beekeeping is still lacking sufficient scientific documentation that could be useful to guide sustainable beekeeping development (Marcelianet al, (2009).
1.3 Statement of the Research Problem

The food security problem is a critical issue in the NCA (Kijazi 2007, GMP2016, UNESCO, 2012). The income average of NCA is 2.77 Livestock Units (TLU) per person, which allows them to meet roughly 35% of their household needs through livestock. Ideally, 8 TLUs per person is the baseline required to lead a pastoral lifestyle (Kijazi, 2007). This is the reflection of individual income (Bonne et al, 2002). The livelihoods of NCA residents still depend on less fruitful pastoralism. 
However, beekeeping calls for support to fully exploit its great potential in reducing poverty and enhancing food security while promoting sustainable environmental conservation. Other studies have been conducted concerning the contribution of beekeeping, but they have not investigated the impediments to fruitful beekeeping as a strategy to curb the problem of food insecurity.
Conversely, the extent of the potential contribution of the beekeeping practice to the food security of the households in the Ngorongoro Conservation area has not yet been assessed. The NCAA through the department of Community Development has invested for more than 30 years, for instance, in 8 years a total of TZS 767,299,700 were used to support and boost the local community economy and food security through beekeeping projects (NCAA annual report 2017/2018). The outcome of the huge investment in beekeeping projects has been only 24.2% of residents have obtained income from beekeeping that has improved their food security (NCAA annual report, 2017/2018). Consequently, the assessment of impediments for tackling food insecurity through beekeeping is a prerequisite to unleash its potentials and practice to develop a roadmap for enhancing food security to indigenous people of the NCA. 
1.4 Objective (s) of the Study
1.4.1 General Objective

The general objective of this study was to assess the impediments for tackling food insecurity through beekeeping in Tanzania.
1.4.2 Specific Objectives
The specific objectives of this study were:

i. To assess the income obtained from beekeeping among beekeepers in NCA;
ii. To examine the role of income from beekeeping in improving food accessibility in NCA;

iii. To evaluate the barriers/constraints which hinder the adoption of beekeeping as a strategy for food security; and 

iv. To evaluate major strategies which could be used to improve the beekeeping production system in NCA
1.5 Research Questions

i. What is the income obtained from beekeeping among beekeepers in NCA?
ii. To what extent has the income from beekeeping improved food accessibility in NCA?
iii. What are barriers/constraints which hinder the adoption of beekeeping as a strategy for food security?
iv. What viable major strategies can be used to improve the beekeeping production system in NCA? 
1.6 Study Justifications
The decline in economic welfare and chronic state of food insecurity and under-nutrition of residents and wildlife presents a huge challenge in the search for a sustainable balance between food security and natural resource conservation, (Thornton et al, 2007). NCA indigenous populations are faced with food insecurity because the livestock can hardly suffice their food requirements due to their increasing numbers with fewer products (milk, meat) and take-off age while the NCA human population has trebled in more than two decades. Eradication of hunger is the second Global Sustainable Goal that should be tackled by every country. Beekeeping is thought to be an appropriate undertaking as it needs little expertise and capital worth investment. 
Markets for honey and its products are easy to find within and beyond NCA thus enabling pastoral- beekeepers to gain income that can be used for supplementing food demands. This study therefore is very significant and necessary in the sense that it provides a benchmark to the scientific body of knowledge about the contribution of beekeeping to food security. It will also help policymakers in the design and development of interventions for improving food security in a sustainable way.  In that regard, the problem would be solved, thus meeting the global goal of curbing hunger.
1.7 Scope of the Study
The study focuses on assessing the impediments for tackling food insecurity through beekeeping as an economic activity in NCA, specifically to beekeepers.  On the other hand, non-beekeepers were included to make a comparative analysis between beekeeping and other social-economic activities such as livestock keeping, ecotourism, community campsites, petty business, and other income-generating activities. 
1.8 Organization of the Study

The research report comprises five chapters namely; chapters one, two, and three. Chapter one deals with the background of the research study, statement of the research problem, research objectives, research questions, the justification of the and the scope of the study. Chapter two deals with the theoretical and empirical literature review of past studies. Such literature offers insights of various scholars which are constructive in guiding and providing information to the study. Furthermore, chapter three deals with the research methodology while chapter four presents and analyses the data. It also discusses the results.  Chapter five summarizes the study, concludes the results, and provides the recommendations of this study.  

CHAPTER TWO

LITERATURE REVIEW
2.1 Introduction 
This chapter reviews the works of various scholars and researchers concerning the contribution of beekeeping to household food security. The chapter shows clear loopholes in knowledge to be addressed and equally uses the relevant themes to the study to advance and discuss inconsistency with the requirements of the title and objectives herein. The review attempts to point out the relationship between the past and current situation of beekeeping in enhancing livelihood and food security. 
2.2 Conceptualization of Key Terms

2.2.1 Beekeeping 
Beekeeping refers to an activity in which man rears honeybees and acquires their products (Akinwande, 2009). Beekeeping is conducted in many countries as a livelihood enterprise, especially in rural areas (Hilmi et al, 2011). The system of beekeeping in many developing countries is traditional. The beekeepers use local methods or techniques in bee rearing such as the use of traditional hives (Milingwa, 2012; Mbeiyererwa, 2014; Minjaat et al, 2016,). However, due to science and technological innovation, beekeeping practices are changing, and nowadays modern hives are adopted in the practice (Affognon et al, 2015).

According to (Hilmiet al, 2011), and (Gebretsadik, 2017) bee products provide improved nutrition and consequently better health for families and surrounding communities. Honey is high-carbohydrate food, with a diversity of minerals, vitamins, and others, adding nutritional variety to human diets. Honey also is said to improve food assimilation (FAO, 2006, Oladimeji, 2014).
2.2.2 The concept of Food Security and Food Insecurity 
This study will adopt the FAO definition of food security. The study will focus on assessing how beekeeping will help to ensure the NCA local households attain food security in terms of availability, accessibility, utilization, and stability. It assumes that income obtained from beekeeping will be directed to the acquisition of food, which ensures food security.  Household food security prevails if the actual food intake of all the members of the households is secured in terms of both quantity and quality throughout the year. This concerns the microeconomics of the household (Kajembe et al, 2000). On the other hand, a household is said to be food insecure when it fails to meet its dietary food intake in terms of quantity and quality (Kajembe et al, 2000). 
A household is food secure when it has access to the food needed for a healthy life for all its members (adequate in terms of quality, quantity, and safety, and culturally acceptable) and when it is not at undue risk of losing such access (Bajagai, 2013). This implies that the households are food secure when they have enough food year-round and access a variety of safe food required by the household members. Food insecurity, on the other hand, is the limited or uncertain availability of nutritionally, adequate, and safe food (FAO 1996). It exists when people do not have access to adequate food physically, socially, or economically (purchasing power is low or absent). According to (FAO 1996), food insecurity is caused by drought and conflicts (civil wars). Other factors outlined are populations’ growth, natural disasters like typhoons/floods (FAO, 2019). 
But in the study area, the issue of food insecurity according to (NCA, 2018) is associated with climate change and drought, ecological disturbance; inadequate skills and knowledge; income poverty; lack of land ownership by the community; livestock production failure; Poor food habits, choices, and preferences; food in-availability and inadequate storage facilities; misuse of incomes and food; gender issues; inadequate food markets and food industries; lack of areas for crop production; dependence of the people on food from NCAA and NPC; inadequate economic opportunities for the people; animals problems; poor rangeland; and human population increase. In this aspect, the above attributes cause problems of food insecurity in the study area (NCAA, 2017).
2.2.3 Dimensions of Food Security 
Four main dimensions of food security that need to be fulfilled simultaneously so as to say an individual, households, community, or a nation to be treated as a food secured these dimensions are: Food availability refers to the supply of sufficient qualities of food of appropriate quantity from both natural and cultivated systems while accessibility speaks of the ability of an individuals to obtain food through their production, market, or other sources, this dimension has three main elements namely physical, social-cultural and economic/financial (Muro and Mazziotta, 2012) but utilizations is when an individual can  gain energy and nutrition from food and when theirs is sufficient and adequate food accessibility, availability and it utilizable is where it is said there is food stability  (FAO, 2008, IUCN, 2013). 
2.3 Theoretical Review
2.3.1 Sustainable livelihood Approach (Theory ) (SLA)

This study was evaluated using a sustainable livelihood approach. Chambers and Conway (1992) established the concept, which was further expanded by DFID (1999) as a livelihood analysis technique. Livelihoods are defined as the following: - capabilities; -assets, both material and social; and -activities necessary for a means of subsistence. The SLA was used in this study to evaluate the role of beekeeping as a coping mechanism for family food security. Food security is one of the SLA's possible livelihood outcomes. As a result, the technique aided the researcher in analyzing the state of food security challenges in the study region in terms of stability, availability, and accessibility.
According to this paradigm, any community/society is vulnerable at any given time as a result of both natural and man-made calamities such as drought, illness, and environmental degradation. In light of its fragility, the community arranges a variety of its assets at its disposal in order to make a livelihood. Using this paradigm, the study examined the tactics used by the community to improve its livelihoods via benefit sharing (Chazovachii et al, 2002). The framework is based on the six principles that were applied when analyzing beekeeping as an alternative coping mechanism for food security in the study area. It refers to the sustainable livelihoods approach, which aims to examine the influence of macro-level policy and institutions on household livelihood options. 
The livelihood viewpoint posits that a household's primary goal is to provide a secure and sustainable livelihood, with income and food security being among the SLA of the elements. As a result, risk management and vulnerability were the household's primary goals. As a result, in this study, using the livelihood framework was the single optimal method in terms of identifying priorities, proposing, relevant, and suitable solutions to the research topic. The final big worldwide problem is to provide food security for everybody at all times (FAO, 2020). This is still an unsolved mystery.
However, by implementing the sustainable livelihood. However, by implementing the sustainable livelihood framework, on one hand, natural capital refers to the stock of natural resources, such as land, forests, bees, water, environment, wildlife, and biodiversity, upon which people rely (DFDI, 2001). On the other hand, human capital refers to the human factor in the organization; the combined intelligence, skills, and expertise that gives the organization its distinctive character. The human elements of the organization are those that are capable of learning, changing, innovating, and providing the creative thrust which if properly motivated can ensure the long-run survival of the organization’s development.  (Bontis et al, 1999) says that people possess innate abilities, behaviors, and personal energy and these elements make up the human capital they bring to their work.
Human capital is defined as knowledge and skills that individuals produce and preserve (Armstrong, 2006). Human capital was defined in new economic growth theories as the sum of an individual's innate and acquired abilities, knowledge, and experiences. Human capital is defined as knowledge, skills, abilities, and traits inherent in an individual that promote the construction of personal, societal, and economic well-being (OECD, 2006). The financial capital within the livelihood’s framework differs from that found in the economic literature in some ways. It comprises not only available stocks (savings and credit), but also regular inflows of money such as payments from the government (pensions and other forms) and remittances (DFID, 2001). Physical capital includes basic infrastructures, changes in the physical environment that assist people in meeting their basic needs and increasing productivity (e.g., transportation, water, shelter, energy, access to information), and producer goods, which are the instruments used by people to improve productivity (e.g., agricultural equipment, bicycles) (DFID, 2001).
Natural livelihood resource is essential for survival. The natural capital accessible in the research region for beekeeping is bees found in woods, water in rivers and streams, sunlight, biodiversity, and other environmental elements that are more important for aiding beekeeping. The SLA is committed to understanding variances in the scopes of individual livelihood actions, strategic objectives pursued, and associated opportunities and barriers. The researcher was able to assess the beekeeping variable and its contribution to the second variable, which was household food security, using this model. The study went on to investigate the potential and limits that beekeeping presented as an alternative household income-generating activity in the Ngorongoro Conservation Area.
This model is a tool for gaining a better knowledge of livelihood, particularly the livelihood of the poor, and the focus was on beekeeping as a source of income and hence food security. The model proposes to examine and analyze the amount to which members of households engage in various economic activities and be ranked with beekeeping to determine how many families rely more on beekeeping than other economic activities. It also investigates how households spend the money earned from honey sales and the level of decision-making when it comes to food consumption (obtaining knowledge on power relations at the household level in the study area).
The decisions, consequences, and interactions between these are key components of the sustainable livelihood strategy (Solesbury, 2003). These important characteristics aid in the planning of new development initiatives as well as the assessment of a development intervention's contribution to livelihood sustainability. It gives a checklist of critical topics and underlines the many interconnections between various aspects that impact people's livelihoods. It enables the analysis to be carried out in a participative way, with a strong commitment to eliminating food poverty at the home level. It aids in comprehending the complicity and many aspects that influence livelihood.
It aids in comprehending the complicity and many aspects that influence livelihood. It was utilized as a tool to lead the planning, management, assessment, and monitoring of beekeeping-related activities, initiatives, strategies, and programs developed to address food insecurity and other shocks experienced by families in the NCA. Because it both utilizes and develops a variety of capital assets, beekeeping is a helpful way of enhancing and generating people's livelihoods. Beekeeping may be successful by utilizing all five types of capital assets: human, physical, financial, social, and natural.
The study used the SLA technique to examine family resource usage and proposed strategic measures for policy development and transforming livelihoods via beekeeping as an alternative livelihood and coping strategy for food-insecure families exposed to multiple shocks. Figure 2.1: The sustainable livelihood framework unfolds below, demonstrating how livelihood outcomes can be achieved for a chosen livelihood strategy by utilizing the livelihood assets provided by the transforming structures and processes such as the National Beekeeping Policy, the National Beekeeping Act, the Ngorongoro Conservation Area Authority Act, and so on, which are required for responding to the vulnerability context for a given community.
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Figure 2.1: The sustainable Livelihood Framework
Source: DFID (1999) p.1. 
2.3.4 Planned behavior Theory
The planned behavior theory, established by Acek Ajzen in 1985 as an effort to forecast elements that impact human behavior, was employed as the second theoretical framework for this investigation (Ajzen, 199; Ajzen, 2011, and Zahng, 2018). The major goal is to discover the links between people's beliefs, attitudes, norms, intentions, and behaviors. According to the idea, behavioral intention is influenced by attitude toward the behavior, subjective norm, and perceived behavioral control (Ajzen ,1991). The third goal of this study was to identify variables that impede the adoption of beekeeping as an alternative food security Strategy. This aided in the comprehension of behavioral intents, which are motivational elements that impact human conduct. The second construct of the theory is attitude toward a specific action or behavior, which helped to evaluate the attitude of individuals in the community toward beekeeping because the Maasai are pure pastoralists, and it is believed that attitude consists of behavioral beliefs and outcome evaluations.
The theory's third element is subjective norm, which focuses on social pressure to do or not execute a certain behavior or activity. Subjective norms are formed by the combination of normative ideas and incentive to conform (Ajzen, 1991). It is evident that human activity is a complicated phenomenon impacted by a wide variety of elements, such as diet choice and specific action. The theory of planned behavior provides a way to explain the roles of some of these elements that might influence someone to choose or not adopt beekeeping, or to choose to buy food or other necessities when he or she earns money from beekeeping. (Shepherd et al, 1995).
Perceived behavioral control, which refers to people's perceptions of the ease or difficulty of doing the activity of interest, is also important in the planned behavior theory. Because the goal of this study is to alter people's attitudes and mindsets, an approach is concentrated on understanding the motivations for people's decision making, as it is assumed that individuals are rational when assessing their decision-making processes and the implications of their actions. Individuals who make logical decisions make intelligent decisions based on the observer's perception of the action (Bazerman, 2002). Social and physical circumstances should be examined throughout the creation of strategies and interventions for the adoption of a beekeeping system in the research region in order to understand people's internal behavior. Individuals' behavioral intentions were determined using attitudes and subjective standards.
The Theory of Planned Behavior can assist anticipate and define human actions, as well as identify the elements that promote and govern them (Ajzen, 1991) When a large number of individuals anticipate that the indicated conduct will result in beneficial results that will benefit them, more people will have a positive attitude toward that action. When more individuals anticipate that an action will have a negative impact on their life, they will have a negative attitude toward that conduct (Ajzen, 2005). 

The Theory of Planned Behavior was utilized to evaluate the feasibility and intentions of beekeepers and non-beekeepers on hurdles to beekeeping system adoption (Ajzen, 1991). The Theory of planned behavior was also used to investigate beekeepers' and non-beekeepers' attitudes toward beekeeping and livestock keeping, attitudes toward financing loan and credit provision through financial institution enterprises, and attitudes toward developing cooperative associations for beekeepers.

The researcher used the Planned Behavior Theory to investigate how beekeeping increases food security at the household level among beekeepers and non-beekeepers. The theory was also employed by the researcher to investigate respondents' opinions regarding the usage of modern beehives and conventional beehives to produce high output, which would help to address food security needs (Shepherd et al, 1995).
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Figure 2.2: Planned Behavior Theory

Source: Patel and Vaghela, 2018

2.3.5 Study Conceptual Framework 

The study framework highlights the elements and processes that contribute to the improvement of household food in NCA. This concept proposes that in order to enhance household livelihood outcomes in the research region, such as increased income and better food security, critical actions toward those variables that contribute to food insecurity must be reflected on and transformed. This must center on the transformation of regulations, laws (Ngorongoro Conservation Area Act, National Beekeeping Acts), and policies (National Beekeeping Policy), as well as cultural factors (attitudes, community and individual behaviors), which will ultimately lead to an improvement in the community's livelihood. Finally, this has an effect on food security stability. 
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Figure 2.3: The Conceptual Framework for the Study
2.4 Empirical and Policy Review 

2.4.1 The Economic Importance of Beekeeping

Beekeeping is seen as an important component of agriculture and rural development as it provides nutritional, economic, and ecological security to rural communities at the household level (Khan, 2018). It requires a small capital to start up, it is a self-reliance initiative, which employs people in a rural area, through the selling of bee products such as honey, beeswax, and it reduces poverty and other social problems (Khan, 2018). (Wilson, 2006) links the concept of food security and Beekeeping by arguing that "beekeeping contributes to livelihood outcomes through increasing food security by increasing food accessibility, availability, and utilization. 
Beekeeping enhances food accessibility through direct income generation which can be used for purchasing other nutritious foods that reduce the prevalence of protein, iodine, vitamin, and iron deficiencies (Wilson, 2006). Mathew et al, 2018) assessed the contribution of honey to the United State of America (USA) economy. They   estimated that about half of total consumption is through manufactured food products that contain honey as an ingredient. These products include bread and cookies while the other half consumed as retail packaged honey (Mathew et al, 2018). In 2017, the U.S. honey production, importation and honey packing contributed about $4.7 billion in total sales (Mathew et al, 2018) The honey industry contributed to value-added to the gross domestic product (GDP) from beekeepers, honey importers, and the rest were value-added in associated industries and activities. 
(JAICAF, 2011) analyzed the advantage of beekeeping in Africa. The author is of the view that, beekeeping in Africa is affordable as it requires low capital, and it does not pose any competition (JAICAF, 2011). Further, because of its excellent quality for conservation, it can easily establish the position as regular food for families and as a household medicine (JAICAF, 2011). In principle, the production of products other than honey, including beeswax, propolis, and royal jelly, is possible in many regions, each of these constituting a highly profitable product (JAICAF, 2011). 
In Ethiopia, the government has made sound investment on beekeeping (Smith, 2010). It uses beekeeping as a strategy of increasing national income (Smith, 2010). Moreover, this strategy is used as an approach for the national poverty reduction, contribute and increase household incomes as well as improve household food security. The contribution of Beekeeping to and Ethiopia's economy revealed that the sector has a direct and indirect contribution to households and the national economy as it provides income and employment many to people (Qing Zheng and Liang Hu 2016; Dafar, 2018). 
Additionally, beekeeping produce healthy food and it is widely used in traditional medicine that can be used to treat varieties of diseases, for example propolis is the natural antibiotics and mycotic and immune system booster (Agera, 2011). Tanzania is reorganized in Africa as among the few countries that hold a large honeybee population due to diverse ecological and climatic conditions (Ntalwilae t al, 2017). Beekeeping contributes up to 33% of household income in the Miombo woodlands in Tanzania (Ntalwila et al, 2017).  More   than 90% of honey produced in the country is consumed in the country like food (Tutuba and Vanhaverbeke, 2018).

Lunyamazo, (2016) conducted a study to determine the performance and contribution of beekeeping enterprise to food security in Songea District. The study revealed that the net present value of beekeeping products was positive by TZS 207,828.03 for a household. To increase production the study suggested the following measures be taken: to increase box hives, reduce bush fire incidences, increased market outlets, and extension services (Lunanyazo, 2016). 
Ngorongoro Conservation Area is one of the potential areas for beekeeping due to the availability of various opportunities such as diversity of flowering plant species, forests, woodlands, and water sources/ which favor beekeeping development (Bonne, et al, 2006).

2.4.2 Constraints for the Adoption of Beekeeping

The status of beekeeping contribution to household economy /income and livelihood is not viable as argued by Tutuba and Vanhaverbeke, (2018) because unlike other rural economic activities, such as arable farming and animal husbandry, beekeeping is given very little attention.  The benefits cannot be realized if commercial tools and modern techniques are not used and if reliable and profitable markets are not reached.
Previous studies on the topic (e.g., Tutuba and Vanhaverbeke, 2018) have analyses various constraints of beekeeping. Some of these limitations includes a lack of adequate financial support, appropriate skills, people perception of beekeeping as a part-time activity, lack of market for bee products, poor quality of bee products (also see: Asressie, 2010). Other constraints identified in this analysis were biological, technical, trade, and institutional constraints. However, social-cultural constraints were not reflected by the author. The current study is seeking to understand how socio-cultural factors hinder the adoption of beekeeping for improving food security.

In Ethiopia, Guyo and Solomon (2015) reviewed opportunities, marketing and challenges facing beekeeping activities. The findings of the study revealed that the sub-sector has several challenges including drought, pests, predators, honeybee diseases, pesticide poisoning, low hive, occupancy rate, and absconding, lack of modern beekeeping equipment and materials, lack of honey storage facilities, poor extension service and lack of appropriate knowledge in beekeeping, and lack or little involvement of women in beekeeping. Building on the above observation, one objective of the current study, was to assess the extent of women's involvement in beekeeping. Moreover, the study seeks to explore important techniques employed in bee products and by-products and understanding how incomes from beekeeping are utilized by NCA residents for enhancing food security.
Similarly, (Match Maker Associates Limited, 2007) identified the following constraints in the beekeeping sector in Tanzania. These includes seasonality and low quality of bee products, perception of honey as a medicinal product, limited access to new beekeeping technologies, low technology adaptation among producers and processors. They also add that limited awareness of the benefits of beekeeping products among local communities make local markets very small and unattractive, other impediments were beekeeping dissemination technologies that were done consistently and professional absence of standardization and underdevelopment of bee products. Others were low levels of smallholder beekeeper assets, the collapse of beekeeper cooperative society. Beekeeper organizational model not yet in place, and available models not yet fully tested, and lack of appropriate financial service models.

(Dafar ,2018), acknowledges the increase of honey production by about 90 %, but the study sighted several factors that impede beekeeping in Ethiopia; that and it remains a largely untapped industry. Among others, lack of modern production techniques, constraints in market access, missing financial support, and a low degree of institutionalization continue to be significant roadblocks. Another study conducted by (Gebretsadik, 2016), revealed that beekeeping is worth in maintaining biodiversity, sustainable livelihood, and food security. The study identified different constraints that hinder beekeeping such as lack of appropriate beekeeping skills, financial constraints, and environmental factors. Nonetheless, this study was not conducted in the NCA which is a protected area. Moreover, a study conducted by IUCN did not consider beekeeping as a form of livelihood within NCA.
Also, (NBS, 2017) conducted a livestock census and the results revealed that the majority (approximately 97.9%) of households in the Ngorongoro Division obtained their food through buying. Very few households access their food through other means. Therefore, the researcher decided to fill these gaps by conducting this study in Ngorongoro Conservation Area.  It has evaluated the contribution of beekeeping to the improvement of food security and assessed people’s perceptions towards beekeeping adoption as an income diversification strategy within NCA. 
2.4.3 Review of the Tanzania Beekeeping Policy

The Beekeeping Policy (URT, 1998) directs proper beekeeping practices, maintenance of quality bee products, and protection of bee resources, bee fodder, and consumers of bee products. The policy addresses five key areas towards the goal of sustainable development, conservation and management of natural resources. They are the establishment and sustainable management of bee reserves, apiary management, and beekeeping-based industries, and products, beekeeping in cross-sectoral areas, beekeeping for ecosystem conservation and management, and Institutions and human resources.
Issues of importance among others in most protected areas are the policy statements regarding game reserves, wildlife management authorities, and national parks. For game reserves, this reads (in part) as "Formal, cross-sectorial coordination mechanism between bee-keeping and wildlife authorities will be established to improve coordination of activities under approved management plans of the specific game reserve. For national parks, the policy expects that Tanzania National Parks legislation will be revised in collaboration with the Wildlife Authorities to allow beekeeping in selected areas (URT, 1998). The formal establishment of bee reserves is also an important strategy to alleviate poverty and increase food security in areas adjacent to protected areas. These bee reserves can take the pressure off the actual use of the protected areas by beekeepers (NCAA GMP, 2006).
2.5 Research Gap

Many studies have been conducted in Tanzania on the benefits and challenges of beekeeping but not on impediments of beekeeping in tackling food security.  Moreover, those done were conducted in other regions. According to (Kimaro, et al, 2013), the adoption of improved beekeeping is an appropriate measure for enhancing livelihoods and food security in households in Northern Tanzania. However, this study did not consider people's perception of the contribution of beekeeping to food security.

CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction
This chapter presents the research design and methodology employed in this study. It also justifies the study area, the study population, sample size and sampling procedures, data collection methods, reliability of the research instruments, data analysis strategies, the validity of research instruments, and ethical issues.
3.2 Research Design 
Research designs are plans and procedures for research that span the decisions from broad assumptions to detailed methods of data collection and analysis (Creswell, 2009).  According to (Bhattacharjee, 2012) research design can be defined as a comprehensive plan for data collection in an empirical research project. It is a “blueprint” for empirical research aimed at answering specific research questions or testing specific hypotheses, and must specify at least three processes: (1) the data collection process, (2) the instrument development process, and (3) the sampling process. 
Field survey have its own strengths in research especially its attribute of external validity (since data is collected in field settings), their ability to capture and control for a large number of variables, and their ability to study a problem from multiple perspectives or using multiple theories (Bhattacharjee, 2012). A descriptive survey was an appropriate research design applied in this study. A descriptive survey was suitable because the area of investigation is large and the design allows research in both large and small populations in three wards namely Endulen, Ngoile, and Olbabal.
3.3 The Research Approach

The combination of qualitative and quantitative data allowed for the generation of unique insights into a complex social phenomenon that would not have been possible with either type of data alone; thus, mixed-mode designs that combine qualitative and quantitative data are frequently highly desirable (Bhattacharjee, 2012). Quantitative and qualitative methods refer to the types of data collected (quantitative data includes numeric scores, metrics, and so on, whereas qualitative data includes interviews, observations, and so on) and analyzed (i.e., using quantitative techniques like regression or qualitative techniques like coding) (Bhattacharjee, 2012). These are processes for gathering and evaluating both qualitative and quantitative data within the framework of a single research (Driscoll et al 2007). It entails philosophical assumptions as well as the use of qualitative and quantitative methodologies (Creswell, 2009). 
Utilizing both methods helped the investigator compensate for the disadvantages of using only one methodology. The researcher used qualitative methodologies to capture the dynamic experiences of individuals on the role of beekeeping to boosting livelihood and food security, as well as the present status of livelihood strategies. Qualitative technique is appropriate because it is the only type of social research that focuses on how participants understand and make sense of their behaviors and the society in which they live (Creswell, 2007). The study's objective was to gain a better understanding of beekeepers' livelihoods and the challenges they experience when carrying out beekeeping operations as a mechanism to boost food accessibility. This technique allowed the researcher to gain insights from the community on the adoption of beekeeping and, as a result, comprehend distinct social norms around beekeeping from the perspective of participants. Furthermore, qualitative methodologies were used for variable comparison and data presentation in both numbers and percentages.
3.4 The Study Area Description 
The Ngorongoro Conservation Area (NCA) is located in Tanzania's Arusha Region, in the Ngorongoro District (Melita and Mendlinger 2013). The NCA encompasses 8,292 square kilometers and borders the Serengeti National Park on the south-eastern boundary. It is located between 2°30' and 3°30'S and 34°50' and 35°55'E. (Melita and Mendlinger 2013). The conservation area was established in 1959 as a multi-use area to encourage wildlife and other natural resource protection, indigenous inhabitants' interests, and tourism (Melita and Mendlinger 2013, Bushozi 2015). UNESCO designated the NCA as a World Heritage Site in 1979, and it was designated as an International Biosphere Reserve in 1981. (MRT and NCA 1996) NCA is Africa's only one-of-a-kind protected region (Melita and Mendlinger 2013). 
The Lake Eyasi Escarpment and the agricultural settlements of Karatu, Oldeani (Oltiyani in Maa), and Mbulumbulu border it to the south and south-east, respectively, while the Loliondo Game Controlled Area borders it to the north (Mascarenhas 1983; MRT and NCA, 1996; Melita and Mendlinger 2013). The area is bordered on the north-east by the Sale Plains and Lake Natron basin, on the north-west by Serengeti National Park, and on the west by Maswa Game Reserve (Mascarenhas 1983; MRT and NCA 1996; Melita and Mendlinger 2013). Administratively, the NCA division is divided into 11 wards. This research was carried out in the Wards of Endulen, Olbalbal, and Ngoile (refer Figure 4). Since residents were actively interested in beekeeping activities, these wards were chosen. Notably, the researcher's main objective was to gather general information on beekeeping's role to improving food security among members of the beekeeping community.
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Figure 3.1: Studied Wards in Study Area

Source: NCAA GIS UNIT (2020)
The NCA is located in the moist and misty highlands, where temperatures in the semi-arid plains can drop as low as 2°C and frequently rise to 35°C (Masao et al, 2015). The annual precipitation falls between November and April and ranges from 500 mm on the arid plains in the west to 1,700 mm on the forested slopes in the east, increasing with altitude. The kind of vegetation varies and is influenced by rainfall and terrain (NCAA GMP, 2006). Essentially, the eastern highlands are wetter, giving rise to forest and highland grasslands. 
The NCA is home to 93,136 inhabitants, 45,111 of them are male and 48,025 of whom are female, residing in 25 fully recognized communities. These include both indigenous and non-indigenous populations of the NCA (NBS, 2017). Traditionally, NCA has been home to the Maasai community, whose major source of income is pastoralism. They raise cattle, donkeys, sheep, and goats as well as flocks of sheep and goats. There is evidence that pastoralism, in some form or another, has been in the region for more than two hundred years (Homewood and Rodgers, 1991). During times of drought, the region also serves as a sanctuary for pastoralists from neighboring places (Melita and Mendlinger, 2013). 
Livestock keeping, beekeeping, petty business, and tourism like as walking safaris, game viewing, cultural tourism, bird watching, balloon safaris, and horse riding are the key financial activities for NCA local communities (NBS, 2017). Lower terrain in the west and south is drier, supporting open forest and open grassland habitats (NCAA GMP, 2006). The Ngorongoro Crater, the floor of which encompasses an area of around 250 square kilometers, is one of the NCA's outstanding characteristics (NCAA GMP, 2006). The Northern Highland Forest Reserve (NHFR) is part of the NCA and serves as an important water catchments area, supplying water to the NCA as well as the surrounding subsistence and commercial agricultural villages of Oldeani and Karatu (NCAA GMP, 2006). The watershed region is also thought to be an important recharge location for springs that feed Lake Manyara National Park's groundwater forests. It has a high density of animals all year, including one of the country's few remaining populations of black rhinoceros (NCAA GMP, 2006).
The NCA, together with Serengeti National Park and other Serengeti ecosystem conservation areas, is home to the world's highest concentration of species. The NCA's short grass plains provide as grazing areas for the bulk of the Serengeti's migratory herds, which number roughly 1.5 million wildebeest, 470,000 gazelles, and 260,000 zebras during the wet season (TAWIRI, 2003). In addition to its catchment significance, the NCA's highland forest serves as a vital habitat for wildlife like as black rhinoceros, elephants, and buffalo, as well as a sanctuary for grazing by pastoralists during severe drought periods (TAWIRI, 2003).
 To establish a clear direction for the scope and objectives of any study and data type, it is necessary to inform about the target population, which is sometimes a whole population or a set or a group of individuals in the study area who represent the entire population under investigation and qualify for data analysis. In this study, the study population included beekeepers and non-beekeepers over the age of 18 in Endulen, Ngoile, and Olbalbal wards.
3.5 Sampling Procedures
A sampling method is a technique or act of selecting a sample from a population. This encompasses both probability and non-probability sampling (Mason and Bramble, 1997). A sample, on the other hand, refers to the actual units chosen for observation (Bhattacharjee, 2012). Purposive sampling was used to choose three (3) wards from a total of eleven (11) within NCA. The goal was to find areas with individuals who are well-versed in beekeeping. Olbalbal, Endulen, and Ngoile wards were chosen as potential beekeeping locations in NCA. As a result, the researcher envisioned collecting accurate and realistic information on beekeeping in the study. Furthermore, stratified sampling was utilized to divide respondents into two broad groups: beekeepers (males and females) and non-beekeepers (males and females), with non-probability sampling employed to choose key informants. The goal was to get reliable information from community members who were involved in beekeeping as well as those who owned other enterprises. 
The first group was chosen based on their knowledge and expertise in beekeeping, but the second and third groups were picked regardless of their engagement in beekeeping. Because the population under research is heterogeneous, a systematic random sampling was used (Burmeister, 2012). Simple random sampling was used to obtain respondents in NCA, NDC, and NPC, where the list of respondents from each organization was written on a piece of paper and mixed in a box, and the researcher closed his eyes and picked the name of the respondent randomly according to the sample size in each organization, but in ward level villages and ward leaders were obtained through purposive sampling because there are few and their information is restricted.
3.5.1. Sample Size
This research has a sample size of 280 people. According to authors such as Johnson and Christensen (2014), the greater the sample size, the better because it tends to generate less sampling mistakes. Furthermore, the sample size was chosen based on the fact that, as argued by Ajay and Micah (2014), too small a sample size (even in a well-conducted study) might lead to inaccurate results. Similarly, a high sample size might make research difficult and "may even contribute to inaccuracy in results" (Ajay and Micah, 2014).
Furthermore, according to Faustine (2016), employing 5% of the population under investigation would enough, especially when specific factors such as resources and time limits are taken into account. Since a result, the five percent intensity was used in this study during the selection of representative samples from each ward, as it is known to be a good research representative in many social surveys (Barago, 2013). The total number of households in three wards was 5611, according to (NBS, 2017). As a result, a sample size of 280 households was determined from 5% of households in three wards in the study area, where 123 households were selected from Endulen ward, 85 from Olbalbal ward, and 72 from Ngoile ward respectively, these were both beekeepers and non-beekeepers categories were sufficient in this study, the sample in this study was chosen as recommended by Boyd.at el 1981 and Faustine, 2016). 
Similarly, 36 key informants from various categories such as Community Development Department Staff, Procurement Unit, Tourism Department, Cultural Heritage Department, Forester and Ecologists NCAA, NPC Staff, WEOs, VEO's, and Village Chairmen. Nonetheless, in order to minimize prejudice and ensure fair representation, the sample size was determined based on gender, age, and education backgrounds, expertise in beekeeping concerns, and individual position in the community were questioned.
5.6 Data Collection Methods
Primary data were collected from respondents through a questionnaire, Focus Group Discussions (FGD), In-depth interviews with Key Informants, and Participant Observation.
5.6.1 The Questionnaire

Quantitative and Qualitative methods of data collection were employed to obtain information during the survey, this was because the researcher was interested to obtain qualitative and quantitative information. Therefore, open and close-ended questions were designed in order to meet the specific objective of this study for the aim of gathering social economic data of respondents which are beekeepers and non-beekeepers. One member in each selected household with the age of 18 and above found available during the survey was interviewed on his or her practice or experience in relation to the topic under study. 
5.6.2 Focus Group Discussion

Three (3) group discussions were conducted to beekeepers in three wards through simple random selection.  A total of 30 people was involved; 10 from each ward, these 10 participants were selected randomly from the previous 280 sample size. This method of data collection allowed free participation among the participants and thus, helps researchers to capture accurate information (Mason, 2002). It also enabled the researchers to share experiences on the contribution of beekeeping to people's livelihoods by improving food security. Further, non-beekeepers provided information which was used for comparison purposes with the incomes of beekeepers.

5.6.3 In-depth Interview
In-depth interview is a qualitative research technique that involves conducting intensive individual interviews with a small number of respondents to explore their perspectives on a particular idea, program, or situation through the open-ended, discovery-oriented method to obtain detailed information about a topic from a stakeholder (Boyce and Neale,2006). 
Although this method is prone to bias, time-consuming, and does not allow generalization it is very useful because it gives detailed information compared to the survey method. An in-depth interview was conducted with key informants from NCAA staff, NDC staff, and NPC staff and (WEO's VEO's and Villages Chairmen,) in their respective villages and within NCA. The goal was to get their insights on beekeeping. The method was employed to capture their views on the impediments for tackling food insecurity through beekeeping in the NCA.
5.6.4 Observation

The researcher applied the participant observation method to detect beekeeping products, beekeeping protective devices, and harvest and extraction equipment during the production process, bee forage (See appendix 4) for observation list. The method enabled the researcher to analyze things and gather genuine information in their natural setting including experience of individuals, attitudes, and discernments towards beekeeping in enhancing food security among the individuals. The technique helped to collect data that were invisible through other methods like interviews, questionnaires, and FGDs. 
5.6.5 Documentary Data Collection
Apart from the primary methods for collecting data indicated above, the researcher collected secondary data from various sources such as Community Development Office quarterly and annual reports, Villages Office Report related to beekeeping activities, Journals, Bulletins, and Newspapers.
3.7 The Validity of Research Instruments

Validity refers to the extent to which an empirical measure adequately reflects the real meaning of the concept under consideration (Babbie, 1990). A measure can be reliable but not valid, if it is measuring something very consistently but is consistently measuring the wrong construct. Likewise, a measure can be valid but not reliable if it is measuring the right construct, but not doing so in a consistent manner (Bhattacharjee, 2012). The validity of was ensured by deploying 280 respondents with the aim of obtaining relevant information. Moreover, a pilot study was conducted to 15 households at Endulen ward for the aim of assessing the clarity of the research instruments. Adjustment and modification were made where the tools were found to be inadequate. This helped to get clear instruments during data collection in the field. 
3.8 Reliability of Research Instruments

Reliability refers to the situation whether a measurement or observational technique would yield the same data if it were possible to measure or observe the same thing several times independently (Babbie, 2011). According to (Creswell, 2009) reliability refers to the degree to which a data collection method will succumb to reliable findings, similar observations would be made, or conclusions reached by other researchers, or there is precision on how to sense from the source simply mean the degree to which the measure of a construct is consistent or dependable (Bhattacharjee, 2012). Reliability helps to improve the findings by standardizing the conditions under which the ability takes place i.e., the researcher makes sure that external sources of inconsistency are reduced to a larger degree where possible. Multiple sources of data collection tools were deployed in order to ensure reliability these tools were interview, structured questioners, observation, focus group discussion and secondary data. Stata V.13.0 was also used to increase reliability and minimize error and subjectivity during data analysis. 
4.9 Qualitative and Quantitative Data Analysis Plan
Data coding and digitalization through manual entry into the computer was employed during data analysis. The coding of the data was done to ensure the separation of each cluster according to the type of data and its source. The researcher employed EPI DATA Program for data entry and STATA V.13.0 software was employed for data analysis and the output was presented in terms of percentages, and frequency tables. Data presentation is a systematic way of organizing findings in charts/graphs; texts and tables, findings in this study were coded and presented in form of frequency tables, charts, histograms, and content. 
Qualitative data were analyzed by grouping data into themes, where by thematic analysis was applied on analyzing themes within data. Themes were applied to categories all qualitative information’s gathered and thematic meaning were analyzed and linked them back research objective (s) and question(s) through coding process for the aim of developing themes from raw data prior data interpretation. Coding analysis was done by compering themes frequencies and its co-occurrence were noted and themes were presented by descriptive statements and quotations.
4.9.1 Research Instruments Testing through a Pilot Study
The pilot study is the mini-research acting like a reconnaissance stage to establish the research and test instruments before conducting the main research (Magigi, 2015). Before embarking on the main study, the researcher tested the research instruments in 15 households at Endulen ward for the aim of ascertaining if the instrument were adequate to measure the intended objective (s) and appropriate responses from respondents. Testing of research tools enabled the researcher to modify those questions which were seen inadequate. 
4.9.10 Ethical Consideration
A research permit was obtained from the Ngorongoro District Executive Director to work in the selected wards, NCAA Commissioner, and Ngorongoro Pastoral Council for the permission to research their organization. The consent document highlighted clearly that, the Photos/Images, and any other related information which were captured during the research, were strictly intended for academic purposes and not otherwise. The pre-prepared informed consent forms were administered to the interviewees to ensure their confidentiality and security.
4.10 Limitations of the study 

The study believed that some respondents were not prepared to complete or reply to questions. As a result, extra work was spent refining the study's purpose and concentrating on honey-producing households in NCA as well as non-beekeepers' houses. This enabled the researcher to compare the two groups' food security status and important findings that proved the impediments to food insecurity through beekeeping.
CHAPTER FOUR
FINDINGS AND DISCUSSION

4.1 Introduction

This chapter presents the results of the study. Results are presented in form of percentages, quotations and statements, tables and figures. Results presented are based on objectives of the study. Discussion follows immediately to interpret the trend shown by the results and reasons. Findings were connected to the research opinions cum existing knowledge for interpretation and discussion. The organization of this chapter is in sections stating with Social-Economic and Demographic characteristics of respondents, followed by the economic contribution of beekeeping in NCA households’ income, evaluation of contribution of income from beekeeping enterprise to household food accessibility and lastly barriers for adoption of beekeeping as an alternative to food security strategy. 
4.2 Respondents Response Rate
A total of 280 questionnaires were administered to beekeepers and non-beekeepers and all of them were filed and returned as showed in Table 4.1. Also, a total of 36 key informants namely; the village's executive officers (VEOs), NCAA Staff, NDC staff, and NPC staff were interviewed using the guiding schedule.
Table 4.1: Respondents’ Response Rate
	Practice beekeeping
	Respondents 
	Percent

	Yes
	158
	56.43

	No
	122
	43.57

	Total
	280
	100


Source: Field Survey, 2020
4.3 Social-Economic and Demographic Characteristics of the Study Population
4.3.1. Gender, Age and Marital Status Characteristics 
Table 4.2: Gender of Respondents
	 XE "Table4. 2: Showing the gender of respondents" Sex 
	Beekeepers

% - n = 158
	Non-beekeepers

% - n = 122
	Total Respondents

%-n=280

	Male
	62.03
	49.18
	56.43

	Female
	37.97
	50.82
	43.21

	Total
	100
	100
	100


Source: Field Survey,2020
A total of 280 respondents from three wards in the NCA were interviewed.  The study revealed that 158 of respondents were beekeepers of which males were 98 (62.03%) and 60 (37.97%) were females as indicated in Table 4.2.  Other studies show the same results whereby males are dominant in beekeeping than women. For instance, Hamida, (2010) reported that the number of males practicing beekeeping in the Kongwa District was 74% while women were 26%. 
According to (Songo, 2015) beekeeping production in Bukombe district in Shinyanga is dominated by males whereas male account for 84% women account for only 16%. The similar patterns are provided by the study by (Wagayehu and Nuhu ,2011) who argue that bee industry is mainly dominated by males in most areas of Ethiopia, especially in the production, baiting, and hanging of hives while few females were only engaged in the processing of bee products. The proportion of women dealing with beekeeping in the study area was low compared to that of males as the study. As indicated in Table 4.3 the majority of respondents (72%) were young adults aged between 26 and 45 years. M
oreover, the study revealed that the youth aged between the 16- 25 years accounted for only 22 (13.2%). This implies that most of the respondents who were engaged in beekeeping were those in the active age groups. The active age groups were the ones responsible for household social responsibilities to support their households in income generation through beekeeping and small business activities. The above findings were contrary to those of (Kajembe and Mwihomeka ,2001) who reported that, the age group of 18 years and 55 years were active and productive groups.
Table 4.3: Respondent Age

	Age group
	Beekeepers 

%-n =158
	Non-beekeepers

%- n= 122
	Total Respondents

% -n=280

	16-25
	13.92
	12.30
	13.21

	26-35
	33.54
	43.44
	37.86

	36-45
	38.61
	27.05
	33.57

	46+
	13.92
	17.21
	15.36

	Total
	100
	100
	100


Source: Field Survey,2020

Marital status was one of the demographic characteristics of the household in the studied population. As given in Table 4.4, nearly three quarters of the respondents were married and in union while the minorities were 7 (4.43%) divorced. The results show that most of married couples are dealing with beekeeping activities while other groups are slightly performing beekeeping. Thus, efforts are needed to empower and mobilize the other groups including women to fully engage themselves in beekeeping because they are prone to food insecurity. 
As revealed in FGDs, one respondent uttered that, 
“I cannot afford to purchase beehives because I do not have someone to support me to buy the beehives apart from my husband” (27/08/2019).  
The finding of this study corroborates with (Kaliba, 2013) who reported that 94% of married couples in Bukombe in Shinyanga region were dealing with beekeeping. However, these results are contrary to the study conducted in Nigeria by (Raufu et al, 2012). According to (Raufu et al, 2012) women in Nigeria mostly engage in non-timber forestry products especially beekeeping to serve as financial support to husbands and children.

Table 4.4: Respondents Marital Status 
	Marital Status
	Beekeepers

%-n=158
	Non-beekeepers

%-n=122
	Total Respondents

%-n=280

	Single
	6.33
	3.28
	5.00

	Married
	74.05
	77.05
	75.36

	Divorced
	4.43
	7.38
	5.71

	Widowed
	9.49
	5.78
	7.86

	Separated
	5.70
	6.56
	6.07

	Total
	100
	100
	100


Source: Field Survey,2020
4.3.2. Education and Employment Characteristic Status
Table 4.5: Education Status of Respondents
	Education
	Beekeepers

%-n=158
	Non-beekeepers

%-n=122
	Total Respondents

%-n=280

	None
	 41.14
	40.16
	40.71

	Primary
	20.25
	31.15
	25.00

	Secondary
	28.48
	18.03
	23.93 

	College
	4.43
	6.56
	5.36

	University
	 5.70
	4.10
	5.00

	Total
	100
	100
	100


Source: Field Survey, 2020
The majority 114, (41 %) of the respondents had never attended any education level, followed by 70 (25 %) respondents who had attained primary education. Only 34.29 % of the respondents had attained secondary education and post-secondary education as Table 4.5 shows. This implies that most of the respondents had little formal education and therefore, lacked adequate knowledge and skills about beekeeping nurturing and management. This situation draws back the effectiveness and efficiency of beekeeping in the study area. As advanced by (Gichora, 2003), for more advanced beekeeping, one should have a good grasp on the biology and behavior of bees for better colony management.
Table 4.6: Respondent’s Employment Status           Table  SEQ Table \* ARABIC 
	Employment Status
	Beekeepers

%-n=158
	Non-beekeepers

%-n=122
	Total Respondents

%-n=280

	Employed
	5.70
	6.56
	6.07

	Unemployed
	30.38
	40.16
	34.64

	Self-employed
	63.92
	53.28
	59.29

	Total
	100
	100
	100


Source: Field Survey,2020
Table 4.6 shows that about 94% of the Respondents were either self-employed or unemployed. The study revealed that out of 158 beekeepers 101 (63.92%) of respondents were self-employed in beekeeping and 48 (30.38%) were passive - although they were dealing with beekeeping. Only 9 (5.70%) of respondents were formally employed and were not engaging in beekeeping as a strategy of supplementing their income.
4.4 Contribution of Beekeeping to Household Income
4.4.1 Major Sources of Income 

The first objective of this study intended to measure the extent to which beekeeping contributes to household income. The researcher sought to understand the major sources of income among respondents. It is evident from figure 5 that out of the 280 interviewed respondents, 112(40 %) depended on livestock keeping, while 139 (49.6 %) relied on both livestock keeping and beekeeping. A significant proportion of females (46.3 %) appeared to engage more in livestock keeping as compared to males (35.2 %). Beekeeping has a minimal contribution of income (3%) compared to other economic activities.
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Figure 4.1: Major Sources of Income
Source: Field Survey, 2020    

The reason for this situation is that the community is purely pastoralist where their livelihood depends much on livestock keeping. This is evidenced by the study conducted by (NBS, 2017) which reported that cattle are popular assets in the Maasai household. For example, out of 20,866 households in Ngorongoro division 16, 302 households (78.1%) own cattle while 4564 households’ (21.9%) does not. This study went far to justify that even though the majority of the Maasai in Ngorongoro Division were pastoralists, still a good number of them were dealing with both beekeeping and livestock keeping.
4.4.2 Types, Number and Best Type  of Beehives
A total of 158 beekeepers who participated in this study, owned 2860 beehive (See Plate 1 types of beehives available in the area). The average number of beehives per household is 18. Traditional beehives are dominant (46%) as seen in Table 4.7. This implies that the beekeeping production system in the study area is still in the traditional form. Nonetheless, some beekeepers are using both traditional and improved beehives and these accounted for 35%. A few respondents use improved (18%) beehives only. 

Table 4.7: Number and types of Beehives in the Study Area
	Type of beehives
	Respondents 
	Percentage

	Improved
	29
	18.35

	Traditional
	73
	46.20

	Both Improved and traditional
	56
	35.44

	Total 
	158
	100

	Number of beehives owned by household
	
	

	1-25
	135
	85.44

	26-50
	18
	11.39

	51-70
	2
	1.27

	70+
	3
	1.90

	Total
	158
	100

	Type of beehives produce more honey
	
	

	Modern
	98
	62.03

	Traditional
	60
	37.97

	Total
	158
	100


Source: Field Survey, (2020)
Although traditional beehives were dominant in the study area, the modern/improved beehives produce more than half of the honey (62%) collected. However, this production is done by a few people. The modern beehives are productive because they are designed to meet current technological standards/ grades in yielding quality honey and wax compared to traditional ones. Seemingly, the cost of modern beehives hinders beekeepers to own modern ones. As such, honey production in the study area was still low. 
One of the participants from the FGD confirmed that 
“Modern beehives are very productive than traditional hives. The major problem we have is, we do not have money to purchase modern beehives’’ (27/08/2019).

Several research have shown comparable results. (Ntalwila et al, 2017), for example, conducted research in Mlele District to analyze beekeeping productivity. According to the author, the majority of beekeepers in the region use conventional beehives (back and long hives-also see Plate: 1), with back hives accounting for 63 percent of the documented hives. (Kuboja , 2017) adds that traditional beehives are used by around 52.8 percent of beekeepers in the Katavi and Tabora districts, whereas contemporary beehives are used by 47.2 percent. 
Traditional hives were chosen over upgraded hives because they were less expensive and more readily available. Another rationale for using traditional hives was the ease with which they could be built by family members, as opposed to upgraded hives, which need management skills that many beekeepers lack. Traditional beehives were owned by 73 (46.20 percent) of beekeepers, 56 (35.44 percent) owned both traditional and modern beehives, and the remaining 29 (18.35 percent) owned modern beehives. This reduces the quality of honey and other bee products. It was furthermore noted that this has a consequence on production rates as the results depict that the amount of honey obtained from one hive ranged between 6Kgs to 10 Kgs per harvest as seen in Figure 4.2. 
Moreover, the study revealed that modern beehives produced more honey compared to traditional hives. Out of 158 respondents, 98 (62.03%) reported that modern beehives were more productive than traditional hives as stated by 60 (37.97%) respondents. Moreover, the study noted that the beekeepers in the study area were small scale farmers.

[image: image8.png]More than 20 Kgs

1620 Kgs

11-15 Kgs

6-10Kgs

15Kgs

0 10 20 30 40 50

m Seriesl





Figure 4.2: Amount of Honey per Beehive
Source: Field Survey, 2020
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Figure 4.3: Types of Beehives in the Study Area
4.4.3 Frequency of Harvest Period and Bee Products 
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Figure 4.4: Frequency of Honey Harvest
In order to understand the income obtained from beekeeping products, it is very imperative to know the frequency of harvesting times and to go far in understanding the period (peak) of harvests. In this study through FGDs, some of the respondents from Endulen ward assented that;

"In our area, we normally harvest our beehives in June and July and we wait again up to November and December. Our challenge is on the method we are applying to harvest our hives. We use fire to calm bees that's why you see sometimes we opt to harvest once a year or abscond our colonies". (29/08/2019). 
The above statement proves beyond doubt that poor skills contributed to low productivity and income from beekeeping. This report revealed that 84 (53.16%) reported harvesting twice a year, while 68 (43.04%) respondents said that, they conduct harvest once a year while only 6 (3.80 %) conducted harvest thrice a year as indicated in figure 7 This study supports (Kuboja, 2017) argument as within the study area a significant number of respondents 53% reported that there were two periods of the harvest of bee products. That, the peak and the largest quantity of honey is collected from June to August.  The second period runs from October to December during which the collections of bee products were also high.
4.4.4 Beehive Production Capacity 
Table 4.8 shows that the predominant bee product available in the study area was honey, which was produced by 95 (60.1 %) of the respondents as a major bee product, while 48(30.4%) respondents produced both honey and beeswax. Also, the results from the observation list revealed that 153 (96.84%) beekeepers were observed to have honey, while 131 (82.91%) did not have beeswax. Only 27 (17.09%) had beeswax product. This indicates that the main bee product produced by beekeepers in the study was honey while beeswax was available to a small extent. 

Table 4.7: Bee Products available in the Study Area
	Bee products available in the study area
	Respondents 
	Percent

	Honey
	95
	60.1

	Beeswax
	15
	9.5

	Both Honey and Beeswax
	48
	30.4

	Total
	158
	100


Source: Field Survey, 2020
The researcher wanted to know if there were other bee products available in the area through direct observation by using checklist observation. The respondents reported that there were no other bee products other than honey and beeswax. The production of other products like royal jelly, pollen, and bee Vernon were not there, denoting that the knowledge in beeswax and other products was either low or unavailable. One respondent during Focus Group Discussion (FGDs) stated that,

“What is that term bee Venom?  We don't know, we know that bee products are honey and beeswax only, so we need to be trained on other bee products" (27/08/2019).
Furthermore, in order to establish the amount of income obtained by beekeepers’ thorough beekeeping it was very important to know the amount and the price of honey and other products available in NCA. Table 4.9 depicts this. The majority of the beekeepers 116 (70%) reported to obtain 6-15 Kgs of honey per beehive per harvest period, while only 8 (5.06%) of them reported to extract more than 20Kgs of honey from one beehive. The above findings revealed that the amount of honey production in the study area varied according to the size of beehives, location, and vegetation, the level of management, and the types of beehives as reported by the respondents.
Table 4.8: Honey Production Amount per Beehive
	Kilograms of Honey per hive 
	Respondents 
%-n=158
	Percent

%

	0-5 Kgs
	15
	9.49

	5-10 Kgs
	71
	44.94

	10-15 Kgs
	45
	25.48

	15-20 Kgs
	19
	12.03

	More than 20 Kgs
	8
	5.06

	Total
	158
	100

	Honey Mean Harvest per Hive 
	Respondents  
	Number of Respondents x mid-point (FX)

	2.5
	15
	37.5

	7.5
	71
	532.5

	12.5
	45
	562.5

	17.5
	19
	332.5

	22.5
	8
	180

	Total
	158
	1645

	Estimated Mean harvest per beehive  
	10.4 Kgs


Source: Field Survey,2020
The study conducted by (Songo, 2015) in Bukombe District in Shinyanga region revealed that the maximum amount of honey harvested from traditional and modern beehives per season was between 3.5 - 5 kilograms which are below the mean harvest per hive in this study. The average amount of honey produced by a household in the study area per year was 374.4 kgs. Therefore, the average income obtained from honey sold by a household per year was TZS 2,870,525.
4.4.5 Bee Products Price 
Honey price was a very crucial parameter which enabled the researcher to determine and compare the trend of honey price, to determine the average income obtained by beekeepers.  A total of 127 (80.38%) respondents sold their honey from TZS 5000 to 15,000 as seen in Table 4.10. The estimated mean price of 1Kg of honey in the study area was TZS 7667. The study conducted by (Ntalwila, et al, 2017) revealed different results on the price of honey in Mlele District where the average price for honey ranged between TZS 2,800 to 4, 000 per Kg. This implies that the price of honey in the study area is high compared to that of Mlele District.
Table 4.9: Honey Price per kg    XE "Table 4.11:  Variation in the Price of Honey in the Study Area" 
	Price of Honey per Kg (TZS) 
	Respondents 
	Percent

	1000-5000
	31
	19.62

	5000-10000
	72
	45.57

	10000-15000
	55
	34.81

	Total
	158
	100

	The average price of Honey per Kg.
	
	

	3000
	31
	19.6

	7500
	72
	45.6

	12500
	55
	38.8

	
	158
	100

	Estimated Mean Price of honey per Kg
	7,667


 Source: Field Survey,2020
On the other hand, (Mwakatobe and Mlingwa, 2005) reported that the price of honey is 1.0 US$ and 2.5US$ per kg in Tanzania while (Songo, 2015) reported that in cities such as Dar-Es salaam, Arusha, Mwanza and Moshi the price of honey is between 4.0 US$ to 6.5US$ per kilogram.  This reveals that honey price is very high in the study area compared to other rural areas except in cities in Tanzania.  If many people adopt it, their incomes can improve and hence improve access to food. 
Traditional beekeeping in Tanzania particularity NCA is almost credited to production of honey and beeswax (Mwakatobe, 2006). Beeswax production in NCA is almost neglected if not forgotten.  In this study only 27% of respondents were observed and found with beeswax where as 83% did not have beeswax as indicated in Figure 8. The common price of one kilogram of beeswax as stated by respondents ranged from TZs 1000-5000 (90.51%) (see Figure 4.6) while the estimated mean price was TZS 3427 per Kg. This is contrary to the results reported by (Ntalwila et al, 2017) in Mlele District where Beeswax price was sold at an average price of TZS 7,500 per kg. This indicates that if beekeepers in the study area could be made aware of other bee products other than honey, they could reap reasonable income from beeswax and others. 
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Figure 4.5: Price of Bee Wax per kg
 Source: Field Survey,2020
4.5 Barriers/Constraints for Adoption of Beekeeping System
4.5.1 Market availability and Factors affecting Bee Products Market
After harvesting, processing, and packaging of bee products, the remaining task is to distribute it to the consumers. Selling bee products involves a transaction. The beekeeper exchanges, for example, honey for money with someone who needs the honey. This type of exchange is common in the study area between the beekeepers and non-beekeepers. This calls for understating how, where, and when transactions take place. 
Typically, transactions take place in a market. The market is a location such as a village market, a retailer's shop, a roadside stall. In these markets, it is where bee products are sold, and consumers can choose and buy the bee products. The supplier is the beekeeper and the demanders are the retailers or consumers. A total of 158 beekeepers were asked to explain factors which affected bee product market (Table 4.11). 
Majority of respondents (51%) indicated that inadequate transportation and poor processing, handling, and packaging affected the availability of bee products. About 18% linked poor marketing of bee products with poor processing, handling, and packaging as shown in Plate 2. This implies that production of good quality bee products is needed in order to increase internal and external markets for beeswax and honey. This is because product quality attracts buyers and high price, which can act as a pulling factor for more people in the study area to engage in beekeeping.
Table 4:10: Factors affecting Market availability
	
	Factors hindering the market of honey and beeswax
	Respondents 
	Percent

	1
	Inadequate transportation
	9
	6.07

	2
	Poor processing, handling, and packaging
	30
	18.92

	3
	Poor quality of honey 
	15
	9.29

	4
	Both inadequate transportation and Poor processing, handling, and packaging
	82
	51.79

	5
	Poor quality of honey, inadequate transportation, and Poor processing and handling and packaging
	22
	13.93

	
	Total
	158
	100


Source: Field Survey,2020
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Figure 4.6: Shows Women selling honey packed in used Zed Alcohol Plastics Bottles alongside of Olbalbal Serengeti Road
4.5.2 Variability of Market Availability in the Study Area
Wards used for investigation in this study had poor access to market for bee products, but. these varied among the three wards (Table 4.12). Endulen had both the lowest and highest access to market for bee products. There were several possible explanations for this. First, Endulen was a more established settlement than Ngoile and Olbalbal. The ward also hosts a monthly market where people from other wards visit the area for business. Therefore, it is possible that beekeepers got an opportunity to sell their products during this occasion. Although Endulen had the highest access to market for bee products, the percentage remains low. Only two percent of the bee products had high access to market. 
It is not imaginable to assume that two percent of the honey products with high access to market comes from a beekeeper who uses modern/improved beehive that produce quality products. Ngoile and Olbabal shared common patterns on bee product market accessibility. In both wards, (Ngoile and Olbabal) respondents reported over 70% low rate for market accessibility for the bee products. Similarly, both wards had zero access to bee products market. These results are supported by survey results. During the survey, the researcher noted that beekeepers were located in the remote areas, and infrastructure was the main problem. Poor infrastructure affected the transportation of bee products to its final consumer. 
Table 4.11: Variability of Market Availability
	Market accessibility for Honey/beeswax in the study area
	Beekeepers per Ward
	Total number of Beekeepers

	
	Endulen

%n=84
	Ngoile 
%-n=42
	Olbalbal

%-n=32
	%-n=158

	Low
	44.05
	71.43
	81.25
	58.86

	Medium
	53.57
	28.57
	18.75
	39.87

	High
	2.38
	0.00
	0.00
	1.27

	Total 
	100
	100
	100
	100


Source: Field Survey,2020
In the study area, bee products were succumbed with inadequate marketing as given by 93 (58.86%) and, 63 (39.87%) respondents for honey and beeswax respectively. As a result, this did not motivate producers to increase production of such goods. It also hinders acquisition of adequate income to cater for household income. Data from the survey revealed that the major factors that hindered market stability were poor infrastructures which affected transportation of bee products from the primary source to the processing center to the market place 17(6.07%), poor knowledge and skills on processing, handling, and packaging 53(18.93%) hindered the market for bee products because high quality products attract market. 
4.5.3 Bee Products Consumers 

Table 4.12: Consumers of Bee Products
	
	Main consumers of your bee products
	Respondents 
	Percent

	1
	Individuals within the community
	97
	61.39

	2
	Retailers
	7
	4.43

	3
	Hotels and lodges
	10
	6.33

	4
	Individuals within the community and Retailers
	40
	25.32

	5
	Hotels and lodges, Individuals within the community, and Retailers
	4
	2.53

	
	Total
	158
	100


 Source: Field Survey, 2020
According to Table 4.13, the major buyers and consumers in the study area were of bee products were individual community members and retailers, as stated by 61.39 percent of respondents. This means that the majority of bee products are consumed within the production area. Marketing is one of the problems that beekeepers in the study area face, despite the fact that the surrounding environment is widely recognized for tourism activities. Little has been done to capitalize on such opportunities. One solution to the marketing challenge among the area's beekeepers is to allow them to sell their goods at hotels and lodges located inside the NCA and surrounding regions such as Karatu town.
4.6 The Contribution of Beekeeping to Food Security
In other parts of the world particularly Tanzania, bees contribute to food security through pollination of plants and crops. But in the study area the case is different due to the fact that agriculture is prohibited because the area is protected for wildlife activities. Therefore, pollination is not one of the crucial variables under investigation but the research is based on assessing social economic factors that inhibit beekeeping adoption as a source of food and income. 
4.6.1 The Contribution of beekeeping in Household Food Security
Food insecurity in NCA was seen as a critical problem as this study revealed that out of 280 respondents, 172 (61.43%) were food insecure while 108 (38.57%) were food secure. The study wanted to show the impediments to the adoption of beekeeping as a strategy for curbing food insecurity. It was found out that, in the study area, beekeeping was not seen as an important income generating activity which could tackle the problem of food insecurity. 
The study revealed that only an insignificant percentage of beekeepers (3.21%) undertook beekeeping as a source of income while nearly a half of them (49.64%) believed that both beekeeping and livestock keeping were the sources of income. Nonetheless, 40.4% regarded livestock keeping as the main contributor to household income.  The rest (7.14%) were dealing with petty business.  Therefore, in ranking the contribution of various activities in the household economy in the study area, beekeeping emerged as the least contributor to household income compared to livestock keeping and businesses. 
4.6.2 Household Food Security Status in the Study Area 
Food security can be explained by considering different factors such as food consumption, accusation, availability and accessibility and food shortage. This study wanted to know the status of household food security in the study area. The results were as given in Figure 4.7.
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Figure 4.7: Household’s Food Security Status

Source: Field Survey, (2020) 
The findings in figure 4.5 indicate that out of 280 respondents who participated in the survey, 172 (61.43%) experienced household food insecurity while 108(38.57%) reported to be food secured in their households. This indicates that the majority of local people in the study area were poor, unable to satisfy their food requirements despite the potentiality of the area for beekeeping. The main reason for food insecurity was lack land for cultivation of food and commercial crops in the study areas (49.64%), inadequate economic opportunities (46.50 %), and livestock production failure (3.86%) as shown in figure 4.8. 
[image: image17.png]= Lack of land for food crops cultivation = Inadequate economic opportunities

Livestocks production failure




Figure 4.8: Factors for Food Insecurity
This study joins hands with (Sialuk , 2014) who conducted a study in western Pokot County in Kenya and noted that that Bees are a natural resource, which can act as   an alternative source of income and it can influence the people in the study area to solve the problem of food insecurity and income poverty. Despite the fact that many people in the NCA have a positive attitude towards the contribution of beekeeping in improving food availability in the study area, the adoption of beekeeping practice was very minimal compared to other economic activities as only 3.21% regarded it as a source of income and food.
4.6.3 The amount of Money accrued from  beekeeping Products sells Spent to Buy Food
The majority of households in this study 70 (44.30%) spent between TZS 50,000-150,000 of the income generated from bee products to purchase food. Only a few households exceeded 350,000. This implies that the amount of money obtained from beekeeping that was spent on food purchase in the study area was very low compared to the cash earned annually.
Table 4.13: Amount of Money Accrued from Bee Products Spent to buy Food
	Money from beekeeping income spent on food purchases annually
	Respondents 
	Percent

	Less 50000 Tzs
	29
	18.35

	50000 – 150000 Tzs
	70
	44.30

	150000 – 250000 Tzs
	21
	13.29

	250000 – 350000 Tzs
	10
	6.33

	More than 3500h00 Tzs
	28
	17.72

	Total
	158
	100


Source: Field Survey, 2020
In a Focus Group Discussion, one of the respondents said 
"Some of the cash that we obtain from the sale of honey, is used for buying family basic needs such as paying school fees, hospital bills buying clothes, and even purchase goats and sheep” (28/08/2019). 
This indicates that more awareness campaign on food security is needed to change the mindset of the people in the community to spend at least 60% of the money obtained from selling bee products to buy food for their households. The study reviled that households out of 158 respondents were asked to rank the way their spend the money they obtained from sales of bee products and the study reviled that 23.2% of money obtained from bee products sales are used to buy food while 19.5% are used to pay school fee, 16.1 % is for health cost, 10.1 for clothing while 31.1% is used to buy livestock (cattle, goats and sheep) as shown in Figure 4.8 This implies most of money accrued from bee products sells are spent to buy livestock and food , and  other daily needs. This implies that the households in the study area gives equal weight to their daily needs when it comes to the spending of money obtained from bee products sales. 
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Figure 4.9: Household Expenditure Status from Bee Products sells Income
Source: Field Survey, 2020

4.6.4 Respondents’ Perception of the Contribution of Beekeeping on Household Food Security
The study wanted to understand the perception of the respondents on the contribution of beekeeping in tackling the problem of food insecurity in NCA.  The 280 respondents were asked if Beekeeping had a better outcome than livestock keeping in the improvement of household income and food security. The results shown in Table 4.14 indicate that both livestock keeping and beekeeping were equally significant in improving household food security. 
Table 4.14: Perception of Contribution of Beekeeping on Household Food Security
	Equal Outcome
	Respondents 
	Percent

	Strongly Agree
	105
	37.50

	Agree
	117
	41.79

	Not Agree
	40
	14.29

	Strongly not Agree
	18
	6.43

	Total
	280
	100


Source: research data, (2021)
4.7 Constraints/Impediments Facing Beekeeping 
Table 4.15 : Constraints/Impediments facing Beekeeping
	S/N
	Reasons for not practicing beekeeping 
	Respondents 
	Percent

	1
	There is no market for honey and other bees’ products
	15
	12.30

	2
	We are prohibited to hang beehives in the forest
	13
	10.66

	3
	Poor beekeeping infrastructures
	30
	24.59

	4
	Lack of extension services and Training for beekeepers
	33
	27.05

	5
	All the above
	31
	25.41

	
	Total 
	122
	100


Source: Field Survey, 2020
As observed in Table 4.16, lack of several assets especially financial capital and human capital (beekeeping skills) in the study area were revealed as some of the factors behind non-practice of beekeeping as an alternative source of income for curbing food insecurity. For instance, among 122 non- beekeepers’ respondents 33 (27.05%) claimed that they did not practice beekeeping due to lack of extension services and training to beekeepers. This implies that extension services and training could contribute and raise awareness for both beekeepers and non-beekeepers. 
Most of the respondents in the study area lacked appropriate beekeeping knowledge. One of the reasons for this was the lack of government support through various training such as workshops and seminars. As pointed out by one of the village leaders, they had not been visited by beekeeping extension officers or been invited to any short course training for the past 2 years. (Kumar, 2010) is of the view that, beekeeping has the potential to improve the economic, social, and health status of rural people if theoretical and practical training will be well conducted. 
Furthermore, an interview with the Ngorongoro District Forest Officer indicated that one of the main reasons for the low adoption of modern beekeeping in the research region was beekeepers' lack of access to extension services from both government and commercial enterprises. Tanzania has a rather complete policy and institutional framework that guides the development of beekeeping and forest management (Milledge et al, 2007). Nonetheless, there is poor implementation of extension services especially in beekeeping services in most district councils in the country. These discrepancies contribute to the underdevelopment of the beekeeping sector in the country (Milledge et al, 2007). 
The finding of this study aligns with those of Reda and (Endallew ,2018) who argue that the major constraint that limits the efficiency of honey production are poor extension services, enemies, diseases, shortage of water, poor knowledge, and shortage of improved technology. During the observation, the researcher noted that in all three wards there was no good scheme for beekeepers. Lack of good beekeeping schemes also does not attract non-adopters of beekeeping to engage in the sector. Furthermore, some beekeepers 15 (12.30%)) had no market for honey while others 13 (10.66%)) were prohibited to hang beehives in the forest.
Poor beekeeping infrastructure emerged as the second outstanding (30%) reason why people did not engage in beekeeping in the study area. Low household income among many villagers limited the capacity to purchase modern beekeeping equipment such as modern hives, harvesting gears, and processing equipment. Most of the interviewed population (95%) confirmed that they were using traditional hives because they were relatively cheaper than modern ones. According to (Lemesa, 2007) the application of poor beekeeping equipment and technologies affects both the quantity and quality of honey as well as other beekeeping products.  It was further mentioned that, beekeeping was practiced as a traditional activity that has been inherited over generations using unimproved technologies. 
While conducting research in Arusha, (Lema, 1991) linked poor engagement in beekeeping industry with lack of capital. This reveals that the challenges facing beekeepers in the area of study were not quite different from the challenges facing other beekeepers in Tanzania. It is, therefore, possible to assume that these global challenges are seen as the main reason for the majority to fail to adopt beekeeping as an alternative activity for earning income and food security for sustainable development.
The Focus Group Discussions revealed other factors that face bee production in the area. One of the participants during FGD stated that 
“Theft of beehives is common. This trend discourages beekeepers to continue with the business”. 
Another participant added that……. 
“Thieves have no time to follow the honey harvesting procedures. As a result, several beekeepers lose their colonies (29/08/2019). 
To paraphrase participant’s views in a scientific language, the colony bees tend to abscond following a poor honey harvest. For instance, poor harvest is where the queen bee is removed or where all the honeycombs and brood are removed and worse still where the top bars are not replaced.  The (URT, 1998a) policy on beekeeping identified several constraints facing beekeepers which include lack of appropriate equipment, inadequate extension services and poor coordination, packaging materials, storage facilities, absolute technologies, poor knowledge and improper handling knowledge for honey and beeswax methods. Although majority of the respondents lacked appropriate knowledge about beekeeping, they were aware that there was a government policy on the respective matter. Other factors pointed out during the FGD includes termite attack, red ants, lack of organized markets, deforestation, and inadequate funding for the beekeeping sector leading to poor government support. 
4.8 Market Availability influences the Adoption of Beekeeping Practices
Another question raised in this study was whether market availability influences the adoption of beekeeping practice. Interestingly, almost all the respondents (96.27%) agreed that market availability motivated people to adopt beekeeping (Table 4.17).  Very few respondents (3.73%) did not agree that market availability influenced beekeepers and non-beekeepers to adopt beekeeping as a model for household income improvement. This implies that beekeeping market assurance could inspire non-beekeepers to adopt beekeeping practice as an alternative source of household income and food security. Furthermore, market constraint was a major hindrance for beekeeping development due to the fact that most of the beekeepers lacked a market for selling their products.  
Table 4.16: Market Availability influences the Adoption of beekeeping Practices
	 XE "Table 4:20:  Market availability  status in NCA" Market availability
	Respondents 
	Percent

	Strongly Agree
	178
	63.57

	Agree
	91
	32.50

	Not Agree
	9
	3.21

	Strongly not Agree
	2
	0.71

	Total
	280
	100


Source: research data, (2021)
4.9 Comparison between Modern and Traditional Beehives in Production 
Beekeepers understanding on the output between modern and traditional technology revealed an interesting pattern as shown in (Table 4.18). Most of the respondents (98% out of 158 beekeepers) agreed that modern facilities increased beekeeping production. This means that training on modern beekeeping adoption is required to upsurge knowledge and skills to beekeepers and non-beekeepers for beekeeping intensification. To achieve this, a professional beekeeper was required to train local people on modern beekeeping in the study area.  
Table 4.17: Comparisons between Modern and Traditional Beekeeping
	 XE "Table  4:21:  Types of Beehive that produce more harvest" Modern beekeeping
	Respondents 
	Percent

	Strongly Agree
	178
	63.57

	Agree
	97
	34.64

	Not Agree
	4
	1.43

	Strongly not Agree
	1
	0.36

	Total
	280
	100


Source: Field Survey, (2020). 
4.10 Lack of Extension Services and training to Beekeepers Impends Beekeeping in the Study Area
The respondents had different opinions on the importance and contribution of extension services on improvement and adoption of beekeeping in the study area as detailed in Table 4.19. the study revealed that over half of 158 beekeepers 161 (57.50%) strongly agreed that lack of extension services and training to beekeepers threatened beekeeping in the study area. Similarly, about 40.36% of the beekeepers were in agreement that absence of extension services and training to beekeepers demotivated beekeepers in the stud area. It was only, less than five percent of them who were against this.  This justifies that, if extension services and training to beekeepers were fully provided, beekeeping would support beekeepers to overcome challenges that impede household income generation and food security availability. For that reason, in order to improve beekeeping in the study area, availability of extension services would be very essential for beekeepers.  In turn, beekeeping will flourish thereby improving sources of income and food.  
Table 4.18: Lack of training and Extension Services impedes beekeeping

	 XE "Table 4:22: Lack of extension services and training" Extension services
	Respondents 
	Percent

	Strongly Agree
	161
	57.50

	Agree
	113
	40.36

	Not Agree
	5
	1.79

	Strongly not Agree
	1
	0.36

	Total
	280
	100


Source: Field Survey,2020
4.11 Factors for Improving Beekeeping Practices

4.11.1 Provision of Financial (Loans and Credits) Assistance Improves beekeeping Practices
The assessment on the viability of loans provision for improving beekeeping depicted in Table 4.20 revealed that almost all respondents (99%) agreed, that provision of financial (loans and credits) assistance could improve beekeeping practices. 
Table 4.19: Provision of Financial (Loans and Credits) Improves beekeeping

	 XE "Table 4:24 Provision of financial (loans and credits) assistance improves beekeeping practices" Loans and credits
	Respondents 
	Percent

	Strongly Agree
	227
	81.07

	Agree
	49
	17.50

	Not Agree
	3
	1.07

	Strongly not Agree
	1
	0.36

	Total
	280
	100


Source: Field Survey, 2020
This implies that beekeepers have to be equipped with skills and knowledge on loans and credit necessities to support them to invest their efforts in beekeeping to improve their household income instead of being given assistance in form of equipment which merely aggravates the dependency syndrome among beekeepers.  

4.11.2 Factors for the Adoption of beekeeping
The adoption of Beekeeping practice or any other social economic activity depends on various factors such as availability of (Social, natural, financial, human and physical) capital and it’s social, economic and cultural importance of such venture. This study wanted to determine factors that influence individuals in the study area to adopt and practice of beekeeping and the study. 
Table 4.20: Factors for beekeeping Adoption
	 XE "Table 4:25: reasons for beekeeping practice in the study area" 
	The main reason for beekeeping practice
	Respondents 
	Percent

	1
	Source of income
	57
	36.08

	2
	Source of food
	24
	15.19

	3
	Supplement other activities
	39
	24.68

	4
	Both Source of income and Supplement for other activities
	35
	22.15

	5
	Both Supplement of other activities, and Source of income 
	3
	1.90

	
	Total
	158
	100


Source: Field Survey,2020
The principal factor that leads people to take up beekeeping was the income generated from selling honey, especially for those who took it up before the age of 30 as summarized in Table 4.21. It was generally seen as a way of supplementing income rather than as the main livelihood activity. For many, especially young people in the study area, it was an important way to supplement income rather than depending on livestock keeping only.  The second category of factors that play an important role in beekeeping adoption was the availability of assets. Social networks are important, as skilled beekeepers are a source of aspiration and children were influenced by their parents, adults by elders, and women by seeing others in the community doing it profitably. 
The perceived performance was another key factor influencing beekeeping adoption. Most of the respondents explained that producers spend little time on beekeeping because bee colonies and beehives were naturally available.  The principal activities were to install and harvest honey. Non-beekeeping households had quite negative perceptions about beekeeping. It was not an attractive option for young educated people, as they preferred non-manual and more secure salaried employment. Also, the existence of natural resources in NCA attracted beekeeping. The area was endowed with honeybee colonies in the wild adapted to their ecological zones, flowering plants, water in all ecological zones and a conducive weather throughout the year and biodiversity that supports beekeeping as showered in Appendix 6
Therefore, Beekeeping is seen as an alternative source of income in the study area although more effort and emphasis should be placed on capacity building among communities in order to attract majority of the community members to adopt and engage in beekeeping.  Capacity-building should be strengthened through training, seminars and provision of financial support in form of credits and loans to facilitate beekeepers. Although the enterprise is faced different constraints in production, processing, handling, packaging and marketing which limit development and sustainability of the beekeeping industry. Generally, the industry plays a significant role in contributing to social economic development of those who were practicing it in NCA. 

CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1  Introduction 
This chapter includes a summary, study results, and recommendations for the government, community, and topics for further research.
5.2 Summary and Conclusion 
The study was conducted in Ngorongoro Conservation Area (Ngorongoro Division) which is situated in the Ngorongoro District with 11 Wards and 25 villages in Arusha Region, in the United Republic of Tanzania. The NCA covers some 8,292 square kilometers with adjoining South-eastern edge of Serengeti National Park. It lies between 2°30' to 3° 30S and 34°50' to 35°. The conservation area was established in 1959 as a multiple land-use area that was designed to promote the conservation of wildlife and other natural resources, interests of NCA indigenous residents, and tourism.
It has a total population of 93,136 of which male and female accounts 45,111 and 48, 025, respectively with total number of households are 20,866 (NBS, 2017). The area is characterized by livestock and tourism activities. Both Quantitative and qualitative approaches were employed in this study. A quantitative method was used to determine the number of households which were beekeepers, non-beekeepers, and the income obtained from beekeeping. Qualitative methods captured existing experiences of the community in the study, various tools of data collection such as questionnaires, in-depth interview while observation was used to collect data.  Non- random (Purposive) and random sampling (Systematic random sampling) were employed with a sample size of 280 total households out of 5611 households in Endulen, Ngoile and Meshili. 
STATA V.13.0 software employed to analyze statistical (Quantitate) data and the output was presented through percentages, and frequency tables and charts while Qualitative data were analyzed through thematic analysis and the data were presented by using descriptive statements and quotations. The main aim of the study was to assess the impediments for tackling food insecurity through beekeeping in NCA, and the findings clearly reviled that the venture is not yet considered as the way out for income generating endeavor and if so the beekeeping activity in the study area is not regarded as an alternative to solve the problem of food security.
The first objective of the study intended to measure the extent to which beekeeping contributed to household income.  The findings showed that 40 % of the respondents depended on livestock keeping only, while 49.6 % relied on both livestock keeping, beekeeping where as those who perform beekeeping as their economic activity were 3.21 % and 7.14% reviled to deal with petty business. When the income accrued from selling bees product was measured the results reviled that the average amount of honey produced by a household in the study area per year was 374.4 kgs. Therefore, the average income obtained from honey sold by a household per year was TZS 2,870,525, this imply that the household obtain TZS 7864.5 per day which is not enough to meet their household daily needs therefore the income obtained from beekeeping products sales is too low. The second specific objective focused on the contribution of beekeeping in enhancing household food accessibility in NCA, the study reviled that the majority of households (44.30%) spent between Tzs 50,000- 150,000 amount of money accrued from selling beekeeping products to purchase food, only a few households exceeded Tzs 350,000. 
Also, 158 respondents were asked to rank the way their spend money they obtained from sales of bee products and the study reviled that 23.2% of money obtained from bee products sales are used to buy food while 19.5% are used to pay school fee, 16.1 % is for health cost, 10.1 for clothing while 31.1% is used to buy livestock (cattle, goats and sheep). This implies most of money are spent to buy livestock and food other daily need. The third objective was focused on Barriers/Constrains for adoption of beekeeping system in the study area. The study revealed that it has found out that, lack of several assets especially financial capital in term of loan and credits, physical capital (Beekeeping infrastructures) and human capital (Skilled personal and professional in beekeeping) were rivelled as contributing factors for non-adoption of beekeeping in the study area. 
The final objective was to determine major strategies which can be applied to improve the beekeeping production system in NCA. Success of the beekeeping sector depends on the functional training and extension services. There is an indication that beekeeping sector is growing in terms of number of beekeepers, production of bee products and consumption of honey. Furthermore, the number of actors engaged in promotion and training in beekeeping value chain, value additional and entrepreneurial skills is increasing. The study attempted to explore impediments for tackling food insecurity through beekeeping in the Ngorongoro Conservation Area. Generally, the study has demonstrated that beekeeping was a potential alternative way for tackling the problem of food insecurity among people who live in the Ngorongoro Conservation Area under specific conditions. Requirements for development and sustainability of beekeeping included capacity building of community members both socially and financially and improvement of the market for bee products. In order to ensure sustainability, easy access to extension services is crucial. The Capacity building should be strengthened through training and seminars for improving beekeeper’s production level and quality of bee products. 
5.3 Recommendations

5.3.1 Recommendations to the Government and Stakeholders 
Basing on the above conclusion the study recommends the following actions to be made 
i. The government should ensure that beekeeping training and extension services to beekeepers should be strengthened, this will help to diffuse applicable information to the community for the purpose of transforming their actions as training will act as change agent to catalyze awareness, technological adoption and help beekeepers to access new knowledge and information, technologies and at the end beekeepers improve their way of doing things. 
ii. Training of Beekeepers on Modern Methods of Beekeeping should be provided because beekeeping in NCA is characterized by traditional methods of beekeeping which have inherent disadvantages in production of quality products and conservation of both honeybees and their habitat. Thus, a rigorous training need to be conducted to both traditional and novice beekeepers not only to enhance their capacity in producing quality bee products but also minimizing the foes brought about by poor methods of beekeeping.

iii. Also, diversification form one bee product to other such as harvesting of propolis, bee venom and royal jelly, value addition and branding of bee products should be done properly because the study reviled that community is only concentrating in honey production and little was done for beeswax production. 
iv.  Moreover, the government should create conducive environment to beekeepers by directing financial instructions to loans and credits with low interests, this will be enhancing purchasing and management of beehives and other beekeeping equipment and influence majority to engage in beekeeping as alternative income generating activity. 
v. Quality assurance should be straightened through creating appropriate environment by ensuring the availability of facilities and equipment for harvesting, processing, packaging, storage and transportation bee products. This will help to improve quality of bee products. Therefore, the government should provide knowledge on the use of appropriate facilities for production, harvesting, processing, packaging and storage. 
5.3.2 Recommendations to the Community 

i. In order to increase future beekeeping adoption rates, the study recommends that the community members be organized in groups and liaise with other development partners to develop development programs that promote beekeeping as a source of supplementary income to bridge the existing production and marketing knowledge gaps and also ensure that farmers are ensured with market of their products.
ii. Also, beekeepers should form strong beekeeping cooperatives or association (apex). This will promote a strong and functioning market and marketing system that will ensure sales of Private-public partnerships.  Though the formation of cooperative association beekeepers will be able to access soft loan easily.  

5.4 Areas for Further Studies
This study recommends further study to be conducted on the following areas: 

i. To conduct impact assessment on provision of extension services to beekeepers 

ii. On determination of numbers of bee colonies and conducting mapping all potential areas for beekeeping in NCA.
iii. Assessment of social- cultural and economic value of bee products in Tanzania (Case study NCA)  
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APPENDICES

OPEN UNIVERSITY OF TANZANIA

APPENDIX 1: BEEKEEPERS AND NON-BEEKEEPERS SURVEY QUESTIONNAIRES BEEKEEPERS AND NON- BEEKEEPERS HOUSEHOLD SURVEY QUESTIONNAIRE
General Information               

Questionnaire: Personal Interviews

Research Title: “Impediments for tackling food insecurity through beekeeping in Ngorongoro Conservation Area”
1.1. Household Identification and Characteristics 
1.1.1. Region……………District………………… Division………... Ward…... Date….………………

1.1.2. Respondent’s demographic characteristics
1.1.3. Household characteristics will deal with personal 

1.1.3.1. Personal characteristics

1.1.3.2. Head of Household sex; (a) Male (), (b) Female ()

1.1.3.3. Marital status

1. Single; () 2. Married (); 3. Divorced; () 4. Widowed; () 5. Separated ()

1.1.3.4. Age

(A) 18 – 25 ()

(B) 26 – 35()

(C) 36 – 45()

(D) 46+ ()

1.1.3.5. Level of education

(a) None ()

(b) Primary ()

(c) Secondary ()

(d) Tertiary/ Collage ()

(e) University ()

(f) Others () (specify) ________________

1.2. Respondent’s Occupation  

A. Teacher ()

B. Doctor ()

C. Livestock keeper ()

D. Small business ()

E. Large business ()

1.3. Employment status

a. Employed ()

b. Unemployed ()

c. Self-employment ()

2.1. CONTRIBUTION OF INCOME BY BEEKEEPING 

2.2. What are the major sources of income for your household?

a. Beekeeping ()

b. Livestock keeping ()

c. Petty business ()

d. Both beekeeping and livestock keeping ()

e. Other specify ………………………………………………………………………………….

2.3. What types of beehives do you have?

(a) Improved ()  

(b) Traditional (),

(c) Both Traditional and improved (), 

(d) none () 

2.4. How many beehives do you have? ……………

2.5. If you are using both Modern and Traditional, which types of beehives produce more honey?

(a) Modern ……. (b) Local……….

2.6. How many times do you usually perform your harvest annually? 

(a) Once a year () 

(b) Twice a year ()

(c) Three times per year

(d) More the three times ()

2.7. What are the bee products available in your area?

(a)    Honey ()

(b) Beeswax ()

(c) Both honey and beeswax

2.8. Apart from honey and beeswax, are there other products available in your area? (A)  Yes () (B) No () 

2.7.1. if yes, what are those products ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………. 

2.9. How many kilograms of honey/ Beeswax do you obtain from one hive?

	Products 
	1-5 Kgs 
	5- 10 Kgs 
	10- 15 Kgs 
	15-20 
	More than 20 Kgs 

	(2.8.1) Honey
	
	
	
	
	

	(2.8.2) Beeswax
	
	
	
	
	


2.10. What is the price?

2.9.1. Of honey per kilogram in your area ………. (Tzs)

2.9.2. Of beeswax per one Kgs in your ……….......(Tzs)

2.11. If you are producing/selling honey what is your comment about market availability?

(a) Low ………. (b) Medium …………. (c) High…

2.12. What are the factors hindering the market of honey and beeswax?
(a) Inadequate transportation ()

(b). Poor processing, handling, and packaging ()

(c) Poor Quality of honey () 

(d) Both (a) and (b)

(e) Both (c) and (d)

(f) Other reasons, specify ……………………………………………………….

2.13.  Who are the main consumers of your bee products? 
(a) Individuals within the community () 
(b)  Retailers ()

(c) Hotels and lodges ()
(d) Both (a) and (b) ()
(e) Both (c) and (d) ()
(f) Other, specify ………………………………………..

3.0.  CONTRIBUTION OF BEEKEEPING IN FOOD SECURITY

3.1. Is your household food insecure?  (a) Yes……     (b) No ……

3.2. What are the causes of food insecurity in your household? 

(a) Lack of areas for crop production within NCA ()

(b) Livestock production failure () 

(c) Inadequate economic opportunities for the people and income poverty ()

(d) Both (a) and (c) ()

(e) Both (b) and (d) ()

(f) Other, specify………………………………………………….

 Do you practice beekeeping? (a) Yes (), (b) No ()
3.3. If you practice beekeeping, what is the main reason for beekeeping practice?

(a) Source of income ()

(b) Source of food ()

(c) Supplement other activities ()

(d) Both (a) and (b) ()

(e) Both (c) and (d) ()

(f) Others, specify……………………………………

3.4. Do, you think beekeeping can help you to facilitate your food accessibility in your household? - (a) Yes () (b) No () 

3.5. If yes, why do you think beekeeping is a reliable strategy for household food accessibility? ………………………………………………… ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

3.5.1. If no, why do you think beekeeping is not a reliable strategy to improve your household accessibility?    …………………………………………………………… …………………………………………………………………………………
3.5.2. If you do not practice beekeeping, what are the reasons behind it?
3.5.2.1. There is no market for honey and hive products () 

3.5.2.2. We are prohibited to hang beehives in the forest () 

3.5.2.3. Poor beekeeping infrastructures ()

3.5.2.4. Lack of extension services and Training for beekeepers () 

3.5.2.5. All above ()

3.5.2.6. Any other (specify) ……………………….

3.6. How much money from beekeeping income is spent on food purchases annually? 

3.6.1.1. Less 50000 Tzs ()

3.6.1.2. 50000 – 150000 Tzs ()

3.6.1.3. 150000 – 250000 Tzs ()

3.6.1.4. 250000 – 350000 Tzs ()

3.6.1.5. More than 350000 Tzs ()
3.7. How do you spent money you obtain from bee products sales? 

3.7.1. For food purchase ()

3.7.2. To buy clothes ()   

3.7.3. To pay health cost ()

3.7.4. To purchase livestock ()

3.7.5. Others () 

	3.8. To what extent do you agree or disagree with these statements? 
	Key: 1. Strongly agree, 2. Agree, 3. Not agree 4. Strongly not agree)

	
	1
	2
	3
	4

	3.8.1. Beekeeping has a better outcome than livestock keeping in the improvement of household income and food security 
	
	
	
	

	3.8.2. Both beekeeping and livestock keeping have an equal outcome in income and food security accessibility.
	
	
	
	


4.0. CONSTRAINTS/IMPEDIMENTS FACING BEEKEEPING 

	4.1. To what extent do you agree or disagree with these statements?
	Key: 1. Strongly agree, 2. Agree, 3. Not agree 4. Strongly not agree)

	
	1
	2
	3
	4

	4.2. Market availability influence beekeepers and non- beekeepers to adopt beekeeping practices  
	
	
	
	

	4.3. Modern beekeeping increase production than traditional beekeeping
	
	
	
	

	4.4. Lack of extension services and training to beekeepers impends beekeeping in the study area
	
	
	
	

	4.5. Provision of bee equipment and other accessories increase dependence syndrome among beekeepers
	
	
	
	

	4.6. Provision of financial (loans and credits) assistance improves beekeeping practices
	
	
	
	


5. FACTORS FOR BEEKEEPING ADOPTION AND IMPROVEMENT 

5.0. What are the factors that positively influence the adoption of beekeeping in your area?

……………………………………………………………………………………………………………………………………………………………………………………

5.1. In your opinion, what should be done to improve beekeeping in this area?

…………………………………………………………………………………………

Appendix 2: Focus Group Discussion Guide
Research Title: “Impediments for tackling food insecurity through beekeeping in Ngorongoro Conservation Area”

Region……………District………………… Division……….. Ward……………..Village………………No. of respondents………Date….………

1. How long have you been living in this area?  ……..

2. Have you ever experienced a food insecurity problem in this area?

3. Can you give a general idea about the causes of the food insecurity problem in your area?

4.  What is the main livelihood activity/activities in your area?  

5. What is the food security status of beekeepers compared to non-beekeepers in your area?

6. In your opinion, do you think the adoption of beekeeping practice in this area will help improve household income and food security?

7. What makes most people in your area not to practice beekeeping for income and food security improvement?

8.  In your opinion, what measures are needed to improve the adoption of beekeeping in this area?  

Appendix 3: Key Informant Interview Guide

Research Title: “Impediments for tackling food insecurity through beekeeping in Ngorongoro Conservation Area”

Region……………District………………… Division……….. Ward……………..Village………………respondent No.………Date….………

Name of Organization ………………………………………………………………. 

What is your designation? ……………………………………..

1. For how long have you been working in this area? ……………..

2. Does, your organization supports beekeeping sector development in your area?  

3. What are the contributions of your organization in beekeeping sector improvement within your area of operation? ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

4. How would you rate beekeeping practice in your area of operation with other livelihood activities? A. Low (  ) B. Medium (   )  C. High  (   )  

5. In your opinion, why is beekeeping practice so low/high/medium in your area of operation? …………………………………………………………………………
……………………………………………………………………………………………………………………

6.  What are the main barriers to food accessibility in your area of operation? 
……………………………………………………………………………………………………………………………………………………………………………………What are your opinions about beekeeping in your area of operation in terms of food security improvement?

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

7. What are the main challenges facing beekeeping practice in your area of operation?

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………

8.  How can the above-stated challenges (in question 10) be overcome/addressed or improved?   

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

9. How would you compare the outcome of food security from beekeeping practice to livestock keeping in your area of operation?

.....................................................................................................................................................................................................................................................................

10. In your opinion, what are the measures needed to improve the adoption of beekeeping in your area? ................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

Appendix 4: Observation List
	Category 
	Observation Item 
	Yes 
	No 

	Bee products 
	Honey 
	
	

	
	Beeswax 
	
	

	
	Royal Jelly 
	
	

	
	Pollen 
	
	

	Available Bee institutions 
	Beekeeping Association
	
	

	
	Beekeeping groups 
	
	

	Beekeeping Infrastructures 
	Honey bee processing center (Unit)
	
	

	Beekeeping Equipment
	Modern beehives 
	
	

	
	Traditional Beehives 
	
	

	Beekeeping Clothing 
	Gumboots
	
	

	
	Overall 
	
	

	
	Veils 
	
	

	
	Gloves 
	
	

	Harvesting  and Extraction 
	Smoker 
	
	

	
	Bee brush 
	
	

	
	Fork 
	
	

	
	Centrifuge machine 
	
	

	Packaging 
	Containers  
	
	

	
	Label 
	
	

	
	TFDA/ TBS 
	
	

	Potential  for beekeeping production (Natural Capital)
	Water sources, 
	
	

	
	Different kind of forage 
	Types of forage trees 
	
	

	The information recording and management materials
	
	
	
	

	Available processed bee products (Value added 
	Candle 
	
	
	

	
	Cream and Lotion 
	
	
	

	
	Chocolate 
	
	
	


Appendix 5: Research Clearance Form and Letters
[image: image19.jpg]Appendix 11,18

‘THE OPEN UNIVERSITY OF TANZANIA
DIRECTORATE OF POSTGRADUATE STUDIES
REQUISITION FORM FOR RESEARCH CLEARANCE LETTER

owe OfedldU

1. Nameof Sucent ABIAL, WAL LIMAUNI

2 Gender ... {AK......... o o

3 Regsatonto P4 241118520 egr oy JOIHAOIE

4 Facuty . FAMS

5. Programme . HANRAM . S

8 Tit of Researcn, [N PEDMENIS £UR TACKING. o INGE usit
THRGui BEEKIPING (N NaIRUNGLE (ONGERATIN pyp.

7. Tentaive daes for ata cotecion
Fom JAOBET e S8

StentEral . 4b aitzaesafemail: om
Student Phone Nunter (455, 47,3374 75 8.1
10Research ocaion Ste: NEJRENEHY LINERYATION

.

SN Region | District Neme of | Portal  |Place |
| Council Organizstion | Address |
Municipally
| pwiga [M%¢ Ty, REBL Tache
2 |- “ii= -~ |pMubEN
B BEERE e |ouaser
jle |- - e Mk
L5 Atvame | - [l EAT 0 aa v
¢ [auinn |- b r??ﬁ"./%w Tim g

11 Date ofsubrission .”5/“/ 2011..... spae......

12.Comments by Supenisor THE, STUBERT, 15, READ fsh i con &ieN:
PLEME AUMIL e W THE NECESSAY ASISTRNGE YE MAH NEED
Nt g I § R CUMEP srrs 304 g sl 20





[image: image20.jpg]THE OPEN UNIVERSITY OF TANZANIA

DIRECTORATE OF POSTGRADUATE STUDIES

Tel: 255-22-2668992/2668445

ext.2101
Fax: 255-22-2668759

E-mail: dpgs@out.ac.tz

P.O. Box 23409
Dar es Salaam, Tanzania
http://www.openuniversity.ac.tz

Our Ref: PG2017995586
23" August 2019

Director,

Ngorongoro Pastoral Council,
P.0.Box 1,

Loliondo.
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was however replaced by the Open University of Tanzania Charter of 2005, which became
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mission is to generate and apply knowledge through research.
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introduce to you Mr.LOMAYANIAbisai Emanuel Reg No: PG2017995586 pursuing Master
of Arts in Natural Resource Assessment and Management (MANRAM).We here by grant
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this research academic activity.
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Appendix 6: Types of Trees available in NCA

	S/NO
	Local name (Maasai language)
	Scientific name
	Flowering Period (Month)
	Bee resources provided

	1
	Osumbati
	Vernonia Auriculifera
	June – October
	Nectar/pollen

	2
	Oloiyapiyap
	Crotton Spp
	February – April
	Nectar/pollen

	3
	Olopironi
	Nuxia congesta or lachnopylis congesta
	February – April
	Nectar/pollen

	4
	Endamijoi
	Utica Maasaica
	April – May
	Nectar/pollen

	5
	Osinoni
	Lipia javanica
	November – January
	Nectar/pollen

	6
	Olosida
	Acanthacea spp
	November – January
	Nectar/pollen

	7
	Oropopong’i
	Euphorbia Candelabrum
	November – January
	Nectar/pollen

	8
	Alerai
	Acacia Spp mostly Acacia xanthaphloea
	August – October
	Nectar/pollen

	9
	Oreteti
	Ficus thorningii
	September
	Nectar/pollen

	10
	Oltepesii
	Acacia melifera
	Raining Season
	Nectar/pollen

	11
	Alarairai  (altraraa)
	Acacia abissinica
	August – October
	Nectar/pollen

	12
	Olorien
	Olea Africana
	May – June
	Nectar/pollen

	13
	Olndimaroi
	Cussonia holstii
	May – June
	Nectar/pollen

	14
	Lerai
	Acacia spps
	August – October
	Nectar/pollen

	15
	Armagingirian
	Lantana trifolia
	February – December
	Nectar/pollen
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