ASSESSMENT OF THE PROFITABILITY OF IMPROVED AGRICULTURE AND ITS RELATIONSHIP TO POVERTY STATUS

ABSTRACT
Sustainable increase in honeybee production and productivities is sine qua non to bridge honey products gaps in Nigeria and a path to self-sufficient in food production and conservation of ecosystem through honeybee pollination service. The study was undertaken to assess the profitability of improved apiculture among bee farmers in Abuja, Nigeria. A purposive sampling technique was used to select 140 bee farmers from three area councils of Federal Capital Territory (FCT) Abuja namely, Abaji, Bwari and Kwaliin. The data were analyzed using descriptive statistics, Farm budgeting techniques and t-test inferential statistic. Results revealed that all bee farmers were male and between the age range of 30-39 years with a mean of 37. The average household size was 6. About 63% of the bee farmers had a secondary education, indicating that they are largely literates. The estimated net farm income of beekeeping per hive of 0.7m2 was N27, 514.56 and the returns to naira invested of 1.65. The calculated t value of 6.34 was greater than the t critical one-tail (1.65) and the t critical two-tail (1.96). About 35% of the beekeeping farmers had an annual income of ₦300, 000– 399,999 from their beekeeping enterprise with a mean of ₦309,671.43. The constraints were ranked from most critical. Bee farmers should be trained by extension agents on modern beekeeping to adopt technology capable of improving the life of bee households, and sustain bee resources for future generation. Beekeeping farmers should also leverage beekeeping association as an avenue to access finance, inputs, technical information and market. 

CHAPTER ONE

INTRODUCTION

1.1 Background to the Study
Apiculture (otherwise known as Beekeeping) is the art of rearing, breeding and managing honeybee colonies in artificial hives for economic gains (Ikediobiet al., 1985; Morse, 1989). It refers to the practice and management of the bees in the hives (Ojeleye, 1999; Shu‟aibet al., 2009), which leads to the production of valuable materials such as honey, beeswax, propolis, bee pollen, bee venom and royal jelly.

According to Oluwole (1999), modern bee keeping that entails housing the bees is not difficult to embark upon because investment is low, it does not require large area of land and water and there is no need for daily care. Beekeeping is an agricultural and forest based decentralized industry and does not displace persons from their villages. Bee keeping is a sustainable form of agriculture that can provide rural people with a source of much needed income and nutrition, therefore they have economic reasons to retain the natural habitat or modify it to boost honey production, and to increase yield of other agricultural products (Babatundeet al.,2007).

Poverty, on the other hand, is general scarcity, dearth, or the state of one who lacks a certain amount of material possessions or money.The poverty incidence in Nigeria increased from 65.6% in 1996 to 78.3% of the population in 2004 (FOS, 2004). Furthermore, the distribution of extreme poverty by occupational category indicates that 67.4% of thepoor in Nigeria were in agriculture (FOS, 1999). Its incidence rose from 27.2% in 1980 to 42.7% in 1992 and 69% in 2010 (NBS, 2012).

Apart from honey and other by-products derived from honey bee, estimates suggest that between 35 percent and 73 percent of the world's cultivated crops are pollinated by some varieties of bees indicating that most of the plant species rely on bee insects for pollination (Klein et al., 2007; Harshwardhan et al., 2012; Oladimeji et al., 2017b). Honeybees also provide numerous benefits to the natural environment and capable of providing pollination services to a wide variety of crop species with an estimated annual contribution valued at $3.1 billion (Morse et al., 2000; Oladimeji et al., 2017b). Hence, bee production has a critical role in maintaining biodiversity and sustains the environment, that is, the ability of natural ecosystems to maintain their biological processes and functions. Furthermore, it also provide social and economic sustainability which implies the ability to meet our own needs without compromising the needs of future generations and just and equitable use and re-use of resources respectively. It suffices to note that bees are renewable resources whose stock can be replenished. However, their renewability critically depends on the quality of management they are subjected, to maintain maximum sustainable yield (Oladimeji et al., 2014). Proper management of natural resources particularly flora and water resources are critical for bee sustainability as they can be a driver for sufficient food and achievement of global Sustainable Development Goals (SDGs) (Oladimeji and Abdulsalam, 2014).

In most ecosystems, bees (Hymenoptera: Apidae) are the primary pollinators of flowering plants. The species (Apis mellifera) has shown great adaptive potential, as it is found almost everywhere in the world and in highly diverse climates. In a context of climate change, the variability of the honey bees life history traits as regards the environment shows that the species possesses such plasticity and genetic variability that this could give rise to the selection of development cycles suited to different environmental conditions (Mazeed, 2004, Rattanawannee et al., 2010; Oladimeji et al., 2017b).

In spite of the favorable climatic and socio-economic environment, low-cost and sufficient availability of flowering plants and manpower in tropical countries, most developing countries including Nigeria have not tapped the available apicultural potential optimally. With the current growth in domestic consumption of honey in Nigeria and growing demand in the international market, the future of apicultural enterprise is very bright as the demand for honey is bound to increase, it could provide food, nutritional, and livelihood security to the rural work force on an ecologically sustainable basis. Ojo (2004) opined that apicultural practices needs relatively small investment capital and most of the equipment needed for modern beekeeping can be sourced locally. In beekeeping, the quality of land required is less important because hives are placed either on the trees or on the ground. It is also not competing with other enterprises for resources as the bees use nectar and pollen grains of plants.

Statement of the problem
The FCT Abuja has a vegetation and climatic condition that is favourable to beekeeping activities. The vegetation of the study area is of guinea, woodland and derived savannah, with trees like Parkia biglobosa, Butyrospermum parkii, Azadiracta indica, Mangifera indica, Acacia species Delonix regia, and Anacardium occidentale (Ajao et al., 2014a & b). These species of trees provide forage for the honeybees, however despite this fact, these natural resources are not being maximally utilised. Most beekeepers involved in honey production in the study area are not utilizing all the bee products but are mostly interested only in honey and bee wax extraction.

Objective of the study
There is scanty data in beekeeping related research with respect to the level of profitability contribution of beekeeping especially to household income in the study area. Based on the foregoing, this study intends to answer the following objectives:

describe the socio-economic characteristics of the beekeepers,

determine the profitability of beekeeping,

contribution of beekeeping to household income

identify the constraints faced by beekeepers in the study area.

Hypothesis of the study
Ho: Bee-keeping is not profitable in the study area.

Hi: Bee-keeping is profitable in the study area.
Significance of the study.
Productivity in agricultural activities needs to be enhanced to meet up with energy needs of the teeming population and combat the ravages of hunger and poverty. Since the foreseeable future of smallholder farmers is tied to agriculture (Marinos and Ehui, 2006), the study becomes worthwhile. This calls for the re- assessment of the position of agricultural innovation adoption by way of the extent of adoption by smallholder farmers who are production engine in developing countries like Nigeria. Equally, agricultural innovation is the engine that could drive the productivity of this vulnerable group. It is obvious that proper adoption of agricultural innovation will improve the productivity of labour among other factor inputs. This will result in increased agricultural output of the bee farmers.

In addition, much of the smallholder Bee farmers are not literate enough to avail themselves of the implication of technical efficiency indicators hence the conversion of the efficiencies of factor inputs to monetary terms. This will improve their understanding that will in turn translate to proper resource allocation decision for profit maximization. All these put together will result to income generation ability of the smallholder farmers thereby reducing their choice constraints.

Moreover, low productivity in agriculture is blamed on poor adoption of agricultural innovations and much work has been based on them but with less result. It is expected that this study will result in increased input productivity thereby shifting the resources of researchers beyond primary output level. It is equally expected that the work will provide empirical information base for further research in other related fields.

Finally, this work is expected to change the perception of policy makers in agricultural development by seeing adoption as a continuum. This will encourage a redesign of program towards increasing farmers’ output from agriculture, which is the main occupation of farmers that constitute 70 percent of the labour force. In this way, export base of Nigeria vis a vis primary agricultural commodities will receive a boost. This in turn will generate enough foreign exchange that affects national income positively. These create the enablement for realizing Millennium Development Goals.

1.6 Scope/Limitations of the study.
This study was limited to the rural areas of Abuja. It was in the plan of the work to study equally the effect of the cost of BeeHive and average credit accessed on the gross margin in Bee production but rural areas did not provide much information on them. First, cassava stems are not sold but farmers could get them from their neighbours during harvest. Credit facilities are not in existence in the communities sampled.

Credit in this work is limited to all goods and services supplied to the farmers without down cash payment so that the cost of such goods and services and the interest accruing to them is paid at the end of the farming season. These goods and services could be supplied by Government or NGOs. The goods and services might include cassava stem, agro chemicals or pesticide application services.

In addition, main sources of information provided by cassava farmers were memory recalls. The respondents lacked the ability to keep comprehensive farm records hence much persuasion was used to obtain as much information as possible. Information on the average annual income of respondents was based on the proxy – expenditure on various items as contained in the questionnaire. However, some respondents were reluctant at given information on their expenditures. Most of the data generated were on the subjective bases. It is hoped this would not impair much on the reliability of the result. Finally, the work is a cross sectional data

CHAPTER TWO

LITERATURE REVIEW

2.1 Forms of Agricultural Innovations.

Innovations could be categorized according to their sources of generation. Zilberman and Sunding (2000) made distinction between innovations that are embodied and ones that are disembodied. Embodied innovations include capital goods or products such as tractors, combines, seeds and fertilizers. Disembodied innovations include pest management system. Private bodies invest in embodied ones while the public invest in disembodied innovation. They added that private investment is less likely to generate disembodied innovations because of the difficulty in selling their products, that is however, the area of public activity while the generation of embodied innovation requires appropriate institution for intellectual property right protection.

2.2 Stimuli of Agricultural Innovation

Agricultural innovation is mainly induced by the need at a particular point in time. According to Alston, Norton, and Pardey (1995), new discoveries are not the result of inspiration occurring randomly without strong link to physical reality. Hayam and Ruttan (1985) formalized and empirically verified their theory of induced innovation that closely linked the emergence of innovation with economic conditions. They argue that the search for new innovation is an economic activity that is significantly affected by economic conditions. New innovations are more likely to emerge in response to scarcity and economic opportunities. For example, labour shortage will include labour saving technologies. Environmentally friendly techniques are likely to be linked to the impositions of strict environment regulation. Similarly, food shortages or high prices of agricultural commodities will likely lead to the introduction of a new high yielding varieties, and perceived changes in consumer preferences may provide the background for new innovations that modify product quality.

The work of Boserup (1965), Binswanger and Malntire (1987) on the evolution of agricultural system supports the induced innovation hypothesis. Early human groups, consisting of relatively small number of members who could roam large areas of land, were hunters and gatherers. An increase in population led to the evolution of agricultural systems. In tropical region where population density was still relatively small, farmers relied on slash and burn systems. The transition to more intensive farming system that used crop rotation and fertilization occurred as population density increased. The need to overcome disease and improved yields led to the development of innovations in pest control and breeding. In addition, the work of Berak and Perlaff (1985) suggests that the same phenomena occur with seafood. An increased demand for fish and expanded harvesting may lead to the depletion and a rise in harvesting cost, and thus trigger economic incentive to develop alternative aquaculture and Mari culture for the provision of sea food.

While scarcity and economic opportunities represent potential demand that is in most cases, necessary for the emergence of new innovations a potential demand is not sufficient for inducing innovations. In addition to demand, the emergence of innovation requires technical feasibility and new scientific knowledge that will provide the technical base for the new technology. Thus, in many cases, breakthrough knowledge gives rise to new technologies, (Alston, Norton, and Pardey, 1995).

Finally, the potential demand and appropriate knowledge base are integrated with the right institutional setup and together they provide the background for innovation activities. These ideas can be demonstrated by an over view of some of the major waves of innovation that have affected lower income countries’ agriculture like Nigeria, for some centuries now.

The dramatic cassava transformation that is under way in Nigeria and Ghana is Africa’s best-kept secret (Nweke, 2004). The transformation describes how the new TMS varieties have transformed cassava from a low yielding, famine reserve crop to high yielding cash crop that is prepared and consumed as garri, a dry cereal (Nweke, 2004).

In 1891, Warbug reported that the Mosaic (cassava mosaic) virus was prevalent in East Africa and adjacent islands. Soon after, the mosaic disease was reported in most countries in central and West Africa. The widespread occurrence of the mosaic disease motivated the British Colonial government to launch a cassava- breeding program at the Amani research station in Tanzania in the mid 1930s. The goal of the research was to develop varieties that were tolerant to the mosaic disease, (Hahn, Howland and Terry, 1980).

The research chronology went on until 1958, at Moor Plantation Research Station, Ibadan, Nigeria. The ceara rubber was selected and crossed with cassava hybrid 58308 from the seed derived from the Jennings’ series 5318/34. The ceara rubber x cassava hybrid 58308, though resistant to mosaic disease gave low yield and poor root quality. Then the ceara rubber x cassava hybrid 58308 with high yielding West African selection to combine the mosaic disease resistant genes of the ceara rubber x cassava hybrid 58308 gave the gene for high yield from West African varieties, (Hahn, Howland and terry, 1980).

At Nigeria’s independence, in 1960, the cassava breeding program at Moor Plantation Research Station, Ibadan was moved to the Federal Root Crop Research (Now National Crop Research) Institute, Umudike in Eastern Nigeria and breeding work continued by Ekandem. Unfortunately, almost all the progenies developed from the ceara rubber x cassava hybrid 58308, and the records of the research program at Umudike along with records transferred from the Moor Plantations Research Station in 1960 were lost during the Nigerian civil war, (Hahn, 1998).

Cassava breeding at 11TA’s Ibadan headquarters commenced in 1971 when

S.K Hahn was appointed as the leader of the institutes of Root and Tuber Programme, (Nweke, 2004).    Hahn’s strategy for developing Tropical Manihot

Series varieties was a collaborative undertaking involving National Cassava Research Programmes, training national scientists, developing partnerships with privates companies, and investing in germ plasm exploration and conservation. The 11TA’s cassava breeding programme was carried out by multi disciplinary team including a plant Pathologist, Entomologist, Nematologist, Virologist, Agronomist, Tissue culture specialists, Biochemist and Food Technologist, (Dixon, Asiedu and Hahn, 1992).

After six years (1971-1977) of research, Hahn and his staff achieved the goal of developing high-yielding mosaic resistant TMS (Tropical Manioc selection) varieties. These new high yielding mosaic-resistant varieties include TMs 50395, 63397, 30555, 4 (2) 1425, and 30572, (Nweke, 2004). The Collaborated Study on Cassava in Africa (COSCA) researchers discovered that the farm level yield in the TMS varieties in Nigeria was fourty percent (40%) higher than that of local varieties even when grown without fertilizer.

2.3 Innovation Adoption.

Oladele (2005) defines adoptions of innovation as the decision to apply an innovation and continue to use it. A wide range of economic, social, physical and technical aspect of farming influence adoption of agricultural production technology. Recent studies in Europe,
Asia and
Africa have identified farm and technology specific factors - institutional, policy variables and environmental factors to explain the pattern and intensity of adoption (Charmala and Hossain (1996), Frank (1997), Abdelmagid and Hassan (1996), Rao and Rao (1996) found a positive and significant association between age, farming experience, training received, socio- economic
status,
cropping
intensity,
aspiration,
economic
motivation, innovativeness, information source utilization, information source, agent credibility and adoption. Agbamu (1993) found only knowledge of a practice to be significantly related to its adoptions. Ikpi, Stanton and Tyler, (1992) showed that where farmers have to adopt a new crop technology that shift time from their home to production activity sector, the probability and rate of adoption of such technology is higher.

Also a family time is shifted away from the farming sector to home production sector, the economic impact index increases.

Arene (1994) reported a positive and significant relationship between family size and adoption. On the other hand Voh (1982) established that household size is not significantly related to adoptions. Abdul, Ashfag and Sultan (1993), reported a significant relationship between landholding (farm size) and adoption. Voh (1982) also reported that socio-economic status of farmers is positively and strongly related to adoption. This repot implied that the higher the socio-economic status, the higher the tendency to adopt innovations. Igodan, Oheji, and Ekpere (1988) reported that farmers who are more exposed to formal extension information have a high propensity towards adoption than those with less exposure.

However, Abdul, Ashfag and Sultan (1993) did not establish any relationship between education and adoption. Education, size of holdings and cosmopolitans accounted for significant variation in communication behaviour of farmers. Goswami and Sagar (1994) identified some factors associated with knowledge level of an innovation. They found educational level, family educational status, innovation proneness and utilizations of mass media to be positively and significantly correllated with knowledge level. Earlier evidences of Rogers (1962), Ryan and Gross (1943) led to the categorization of adoption behaviour into innovators, early adopters, early majority, late majority and laggards.

2.4 Theoretical Framework

Innovation or technical change plays vital role in many areas or fields of economics. Environmental economist are concerned with how new innovation affects the environment, Natural Resource Economists are interested in new innovation that improve the efficiency with which non renewable resources are used. Many macro economists point to technological changes as the primary impetus for economic growth.

Jhingan (2000) posited that a technical change or innovation consist of discovering new methods of production, developing new products and introducing new techniques. Technical change is synonymous with a change in the production function, when there is a technical change; it leads to an increase in productivity of labour and capital (inputs). This is represented diagrammatically by a shift towards the origin and even a change in the slope of the isoquant. This signifies that more output can be produced either with the same inputs or with fewer inputs.

Technical change could be input neutral or specific input saving as in fig 1 and 2. Under input neutrality, the input ratio is constant but when input is specific, the input ratio changes (marginal rate of technical substitution) In summary, technical change results in increase in productivity of inputs. In agricultural production, the physical inputs, that is, land, labour, capital are transformed by the farm firm under a good management with the ultimate goal of maximization of profit, minimization of cost and maximization of satisfaction or the combination of these, (Olayide and Heady, 1982).

The use of modern bee hives: Modern movable- frame hive consists of precisely made rectangular box hives (hive bodies) superimposed one above the other in a tier. The number of boxes varied seasonally according to the population size of bees. The commonest modern hives used in the study area include the top bar and the Langstroth hives. The Kenyan Top Bar (KTB) hive is originated from Kenya. This is the most recommended type of hive for the beginners (Figure 1). KTB hive aimed to obtain the maximum honey crop, season after season, without harming bees (Nicola, 2002; Oladimeji et al., 2017a).

The Langstroth Hive

The Langstroth hive is the most productive of all the type of hives used in the study area (Fig. 2). This hive unlike the Kenyan top bar and other hives is made up of detachable components namely, the hive cover, the inner cover, the super chamber, the queen excluder, the brood box and the floor board. In the super chamber(s) and the brood box there are some moveable frames that are fitted with wax foundations. The hive cover acts as the roof of the hive and is usually made of a metal sheet. The rest of the part is made of wood except the queen excluder that is made up of metal gauze with holes that only permit worker bees to pass through. The gauze is fitted into a wooden frame. Unlike in the KTB hive, the brood chamber is specifically meant for brood rearing. Looking at the structure of the hive you would notice that this brood chamber or hive body is the largest in terms of volume. This has been designed so that enough brood and food (honey) is available in required proportions in the hive at any time of 

the year since the beekeepers are not going to disturb the chamber.

During harvesting, the beekeeper is not supposed to disturb the brood box so that he/she leaves enough honey for the brood and the swarm in the brood box. The brood box is usually separated from the super chamber by a queen excluder. Since the beekeeper is not supposed to harvest honey from the brood box, the queen excluder serves the right purpose to ensure that the queen is confined to the brood box. Combs in the super should not at any given time have brood. If this happens when the queen excluder is on then it would mean that investigations should be carried out. It might be that the colony is now queen less and a worker bee is now laying eggs or that the excluder might be damaged as to allow penetration by the queen. The queen’s confinement to the brood  box guarantees the probability of the beekeepers

acquisition of honey only from the super(s) during harvesting. The movable frames fitted in the super and brood chambers are designed to allow standardized comb building and the availability of bee space between the combs. Wax foundations for the Langstroth frames are fitted to the frames, to the bees they appear as unfinished combs and hence would encourage the bees to finish them off-thereby encouraging productivity (BKAZ, 2013).

CHAPTER THREE

MATERIALS AND METHODS
Research Design

Research designs are perceived to be an overall strategy adopted by the researcher whereby different components of the study are integrated in a logical manner to effectively address a research problem. In this study, the researcher employed the survey research design. This is due to the nature of the study whereby the opinion and views of people are sampled. According to Singleton & Straits, (2009), Survey research can use quantitative research strategies (e.g., using questionnaires with numerically rated items), qualitative research strategies (e.g., using open-ended questions), or both strategies (i.e., mixed methods). As it is often used to describe and explore human behaviour, surveys are therefore frequently used in social and psychological research
Study Area
Abuja the Federal Capital Territory (FCT) was formed in 1976 from parts of former Nasarawa, Niger, and Kogi States and it is in the central region of Nigeria. It is bordered to the north by Kaduna State, to the east by Nassarawa State, to the south-west by Kogi State and to the west by Niger State. It lies between latitudes 8o 25'N and 9o 20'N and longitude 6o39' and 7o 45’ East of the Greenwich meridian (NPC, 2006). It covers a land mass of about 8,000 sq. km. (Abuja master plan, 2000) and has a current projected population from NPC, (2006) of 2,514,738 at 3.2 % national population growth rate. The FCT is divided into six area councils namely, Abaji, Abuja Municipal, Bwari, Gwagwalada, Kuje, and Kwali (Fig. 3). The vegetation of the FCT is normally classified as park savannah, with scattered trees, pockets of guinea, woodland and derived savannah; which is suitable for modern beekeeping activities. Its temperature ranges from 30.4oC and 35.1oC. Mean annual rainfall is about 1400 mm (Abuja master plan, 2000).

Population Of The Study


According to Udoyen (2019), a study population is a group of elements or individuals as the case may be, who share similar characteristics. These similar features can include location, gender, age, sex or specific interest. The emphasis on study population is that it constitute of individuals or elements that are homogeneous in description. 


This study was carried out for an assessment of the profitability of improved agriculture and its relationship to poverty status. The modern apiculture farmers in Abuja FCT were the target population for the study. 

Sampling Size and Sampling Techniques
A purposive sampling technique was employed for selecting the bee farmers. Three area councils: Abaji, Bwari and Kwali from the list of six area councils were purposively selected, because of the predominance of beekeepers in the 3 area councils. This was discovered based on reconnaissance survey conducted in the area. In the second stage, two villages each were randomly selected from the list of villages identified on beekeeping activities and all the bee farmers in each of the villages were sampled which results in a total of 140 respondents as shown in Table 1.

Table 1: Distribution of Bee Farmers

	Area Councils
	Villages
	Sample Frame

	Abaji
	Yaba
	22

	
	Gawu
	14

	Bwari
	TunganBijimi
	31

	
	GidanJaba
	27

	Kwali
	Chikuku
	20

	
	LeleyiGwari
	26

	Total
	
	140


Source: Reconnaissance survey

Research Instrument And Administration

The research instrument used in this study is the questionnaire. A survey containing series of questions were administered to the enrolled participants. The questionnaire was divided into two sections, the first section enquired about the responses demographic or personal data while the second sections were in line with the study objectives, aimed at providing answers to the research questions. Participants were required to respond by placing a tick at the appropriate column. The questionnaire was personally administered by the researcher.
Validity Of The Study

Validity referred here is the degree or extent to which an instrument actually measures what is intended to measure. An instrument is valid to the extent that is tailored to achieve the research objectives. The researcher constructed the questionnaire for the study and submitted to the project supervisor who used his intellectual knowledge to critically, analytically and logically examine the instruments relevance of the contents and statements and then made the instrument valid for the study.
Reliability Of The Study

The reliability of the research instrument was determined. The Pearson Correlation Coefficient was used to determine the reliability of the instrument. A co-efficient value of 0.68 indicated that the research instrument was relatively reliable. According to (Taber, 2017) the range of a reasonable reliability is between 0.67 and 0.87.

Data Collection
Primary data were collected with the aid of structured questionnaire. Information was collected on: households’ socio-economic characteristics input and output prices and constraints faced by beekeepers. 
Ethical Consideration

The study was approved by the Project Committee of the Department.  Informed consent was obtained from all study participants before they were enrolled in the study. Permission was sought from the relevant authorities to carry out the study. Date to visit the place of study for questionnaire distribution was put in place in advance.
Analytical Techniques
This involved the use of percentages, means, frequency distributions and standard deviations to describe the socio-economic characteristics, honey output and wax production. Net farm income was used to evaluate the cost and return to obtain a net profit. The equation for net farm income is given as

NFI = TR–(TVC+TFC)..................(1)

Where: 

NFI = Net Farm Income (₦),

TR = Total Revenue (₦)

TVC =Total Variable Cost (₦), and TFC =Total Fixed Cost (₦). 

The fixed inputs were depreciated using the straight line method.

CHAPTER FOUR

RESULTS AND DISCUSSION
This chapter presents the analysis of data derived through the questionnaire and key informant interview administered on the respondents in the study area. The analysis and interpretation were derived from the findings of the study. The data analysis depicts the simple frequency and percentage of the respondents as well as interpretation of the information gathered.

4.1 Socio-economic Characteristic of Respondents
The sampled respondents in Table 1 were males which imply that beekeeping in the study area is a male dominated activity. Ajao and Oladimeji, (2015), Oladimeji et al. (2017b) also reported dominance of males in honey hunting and beekeeping in Kwara State, Nigeria. The result also indicates that majority of the respondents (95.6%) were married, an indication of the availability of family labour for their bee farming ceteris paribus and also, a motivation for active participation in beekeeping to generate income for meeting the needs of their families. This is in line with Famuyide et al. (2014) and Oladimeji et al. (2017a) that found 79.4% and 92.2% of the bee farmers married in Oyo and Kwara State respectively.

The result of the distribution of the respondents based on age in Table 2 shows that majority of the respondents (98.6%) were within the active age of 20– 59 years with a mean age of 37. This implies that most of the respondents can participate actively in the day to day running of their beekeeping enterprise, can readily adopt better agricultural technologies for enhancing their productivity as they may not be risk averse like older farmers. This is in line with Oluwatosin (2008) and Tijani et al. (2011) who reported the modal age of beekeepers in Ekiti State was 31 – 40 years and 31-35 in Chibok Local Government Area of Borno State respectively.

The result of the distribution of the respondents based on educational status as presented in Table 2 shows that the bulk of beekeepers (62.9%) had secondary educational qualification and also, 10.7% had tertiary educational qualification indicated that the beekeeping farmers have a good educational status. This is similar to the findings of Ezekiel et al.

(2013) and Oladimeji et al. (2017a) that reported majority 90% and 68% respectively of the bee farmers in Oyo and Kwara States had educational background.

Table 2: Socioeconomics characteristics of bee Farmers

	Variables
	Range
	Frequency
	Percentage
	Cum. Freq.

	Gender
	Male
	140
	100
	140

	
	Female
	0
	0
	140

	Marital status
	Married
	134
	95.6
	136

	
	Single
	6
	4.4
	140

	Age
	20-29
	14
	10
	14

	
	30-39
	88
	62.9
	102

	
	40-49
	29
	20.7
	131

	
	50-59
	7
	5.0
	138

	
	60 & above
	2
	1.4
	140

	
	mean
	37
	
	

	Education
	No formal education
	12
	8.8
	12

	
	Primary education
	25
	17.9
	37

	
	Secondary education
	88
	62.9
	125

	
	Tertiary education
	15
	10.7
	140

	Household size
	1-5
	74
	52.9
	74

	
	6-10
	58
	41.4
	132

	
	>10
	8
	5.7
	140

	
	Mean
	6
	
	

	Bee farming exper.
	1-3
	63
	45.0
	63

	
	4-6
	43
	30.7
	106

	
	7-9
	24
	17.1
	130

	
	>9
	10
	7.1
	140

	
	Mean
	8
	
	

	No. of Beehives
	1-20
	26
	
	26

	
	21-40
	65
	
	91

	
	>40
	49
	
	140


The result of the frequency distribution of the respondents based on household size as presented in Table 2 shows that majority (52.9%) of the bee farmers had household size of 1–5 persons with the mean household size 6 persons. This is comparable to the finding of Onwumere et al. (2012), Oladimeji and Ajao, (2015) bee farmers’ household size in Abia and Kwara State respectively. The result of the distribution of the respondents based on number of beehives shows that the average number of beehives owned by the bee farmers in the study area was 36 beehives and this implies that a larger proportion of the bee farmers had high number of beehives suggesting that beekeeping farming is prevalent in the study area. This does not conform to the findings of Oladimeji et al. (2017b) who found an average of 60 beehives per modern bee farmers in Kwara State.

4.2 Costs and Returns of Beekeeping
The result presented in Table 3 shows the average costs and returns of beekeeping per 2,500 m2 (6 hives) which was largely the KTB hive of 4 feet length and 2 feet width in the study area and the farmers owned an average of 36 beehives.

Table 3: Costs and returns of beekeeping of 50m by 50m per production cycle

	Variables
	Items
	Amount (₦)
	% TVC or

TFC
	%TC

	A. Variable
	Cost of labour
	7, 188.00
	59.2
	36.51

	
	Cost of transportation
	1, 550. 33
	12.8
	7.88

	
	Cost of bait materials
	2, 300.21
	18.9
	11.68

	
	Cost of package materials
	1, 100.50
	9.1
	5.59

	
	Total Variable Cost (TVC)
	12, 139.04
	100.0
	61.66

	B. Depreciation
	Beehive
	2, 129.44
	28.2
	10.81

	of fixed items
	Hive stand
	1, 800.00
	23.9
	9.14

	
	Honey extractor
	350.14
	4.6
	1.78

	
	Smoker
	821.55
	10.9
	4.17

	
	Uncapping knives
	95.60
	1.3
	0.49

	
	Uncapping trays
	188.11
	2.5
	0.96

	
	Bee garment
	561.94
	7.4
	2.85

	
	Rent
	1,600
	21.2
	8.13

	
	Total Fixed Cost (TFC)
	7, 546.78
	100.0
	38.3

	
	Total Cost (TC)
	19, 685.82
	
	100.0

	C. Revenue
	Av. honey output (litre)
	56.7
	
	

	
	Unit price
	700.0
	
	

	
	Revenue from honey
	39, 680.28
	
	

	
	Bee wax output
	50.1
	
	

	
	Unit price of bee wax
	250.0
	
	

	
	Revenue from bee wax
	12, 520.10
	
	

	
	Total Revenue
	52, 200.38
	
	

	
	Net Farm Income (NFI)
	27, 514.56
	
	

	
	RNI (NFI/TC)
	1.65
	
	


4.3 Test of hypothesis
The result presented in Table 4 shows that the difference between the average returns of beekeeping per 2, 500m2 (N52, 200.38) and the average cost of beekeeping (N19, 685.82) is statistically significant at 1% level of significance. The calculated z value of 6.34 was greater than the z critical one-tail (1.65) and the z critical two-tail (1.96). This result implies that bee farming is profitable in the study area and therefore, the null hypothesis was stated as ‘‘beekeeping is not profitable in the study area’’ was rejected and the alternate was accepted.

Table 4: Z test result between costs and returns of beekeeping

	Items
	Costs (₦)
	Returns (₦)

	Mean
	19, 685.82
	52, 200.38

	z-calculated
	6.34***
	

	Z Critical one-tail
	1.65
	

	Z Critical two-tail
	1.96
	


NB: *** Implies 1% level of significance

4.4 Contribution of Beekeeping to Household Income
The result presented in Table 5 shows that majority (35%) of the beekeeping farmers had an annual income of N300,000 – 399,999 from their beekeeping enterprise which is an indication that the beekeeping is a good income generating enterprise in comparison with the national civil servants minimum wage of N216, 000 per annum (N18, 000 per month) in Nigeria. This is closely followed by 33.6% of the respondents with an income of N200, 000 – 299,999. The least proportion of the farmers (1.4%) had annual income of N1 – 99, 999 and above N 499, 999. The mean annual income of the beekeeping farmers was N 309, 671.43 and this suggests that it possess the potential for generating high income in the study area if resources are properly managed.

Table 5: Distribution of respondents based on total income from beekeeping enterprise

	Total income (₦)
	Frequency
	Percentage
	Cum. Freq.

	1,000-99,999
	2
	1.4
	2

	100,000-199,999
	13
	9.3
	15

	200,000-299,999
	47
	33.6
	62

	300,000-399,999
	49
	35.0
	111

	400,000-499,999
	27
	19.3
	138

	>499,999
	2
	1.4
	140

	Total
	140
	100.0
	-

	Mean
	309,671.43
	
	


4.5 Constraints Encountered in Beekeeping
A number of constraints were enumerated by the respondents as shown in Table 6. The constraints were ranked from most critical (Inadequate capital (69.3%)) to the least poor market price (15.7%). Several studies- Onwumere et al. (2012), Ajao and Oladimeji, (2013); Ajao and Oladimeji, (2017), Oladimeji et al. (2017b) observed similar results among bee farmers in Oyo and Kwara State respectively.

Table 6: Frequency distribution of the constraints in beekeeping

	Constraints
	Frequency
	Percentage
	Rank

	Inadequate capital
	97
	69.3
	1st

	Theft
	73
	52.1
	2nd

	High cost of labour
	63
	45.0
	3rd

	Absconding of bees
	56
	40.0
	4th

	Inadequate extension
	54
	38.6
	5th

	Bee aggressiveness
	38
	27.1
	6th

	Access to improved technology
	35
	25.0
	7th

	Poor market price
	22
	15.7
	8th

	Total
	437*
	
	


NB: The total frequency exceeded the sample size due to multiple responses

CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS:

5.1 Introduction

This chapter summarizes the findings on the assessment of the profitability of improved agriculture and its relationship to poverty status, Abuja, Nigeria as case study. The chapter consists of summary of the study, conclusions, and recommendations.
5.2 Summary of the Study

In this study, our focus was on the assessment of the profitability of improved agriculture and its relationship to poverty status, Abuja, Nigeria as case study. The study is was specifically focused on describing the socio-economic characteristics of the beekeepers, determine the profitability of beekeeping, identify the contribution of beekeeping to household income and identify the constraints faced by beekeepers in the study area.
The study adopted the survey research design and randomly enrolled participants in the study. A total of 140 responses were validated from the enrolled participants where all respondent are the modern apiculture farmers in Abuja FCT.

5.3 Conclusions

With respect to the analysis and the findings of this study, the following conclusions emerged;

Sequel to the findings of the study, it can be concluded that beekeeping is a profitable enterprise with huge potentials for contributing immensely to household income and poverty alleviation in the study area. Thus it can be exploited for job creation, income generation and enhancement of well-being of the farmers coupled with the high demand for beekeeping products especially honey. 
5.4 Recommendation
The following recommendations have emanated from the findings of the study so as to enhance beekeeping production in the study area:

1. The study has established that beekeeping is a male dominated farming activity since all the beekeepers were males. Based on this result, it is strongly recommended that women should be sensitized on the opportunities in bee farming and also, trained on the technical know-how of beekeeping so that they can take advantage of the opportunities (income generation and poverty reduction) that beekeeping in the study area.

2. The result of this study has revealed that beekeeping is a profitable farming activity that contributed a significant income to the beekeepers. Hence, beekeeping is a viable income generating activity that can create jobs for the teeming unemployed youths and it is therefore recommended that it should be integrated in the Youth Empowerment in Agriculture Program (YEAP) in the study area.

3. Inadequate capital was the major constraint limiting beekeeping in the study area as indicated by the bee farmers and therefore, it is recommended that the bee farmers should leverage beekeeping association as an avenue to access finance, inputs, technical information and market.

4. The problem of inadequate agricultural extension has to be properly addressed in view of the vital role of extension. Hence, bee farmers should be trained by extension agents on modern beekeeping to adopt technology capable of improving the life of bee households, and sustain bee resources for future generation. And also, the beekeeping farmers should take advantage of the print media (extension bulletin) and electronic media (radio, television) to access information on sustainability of beekeeping.
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Questionnaire

Socioeconomics distribution of bee Farmers

	Variables
	Range
	PLease Tick

	Gender
	Male
	

	
	Female
	

	Marital status
	Married
	

	
	Single
	

	Age
	20-29
	

	
	30-39
	

	
	40-49
	

	
	50-59
	

	
	60 & above
	

	
	mean
	

	Education
	No formal education
	

	
	Primary education
	

	
	Secondary education
	

	
	Tertiary education
	

	Household size
	1-5
	

	
	6-10
	

	
	>10
	

	
	Mean
	

	Bee farming exper.
	1-3
	

	
	4-6
	

	
	7-9
	

	
	>9
	

	
	Mean
	

	No. of Beehives
	1-20
	

	
	21-40
	

	
	>40
	


What is the Contribution of Beekeeping to your Income ?
	Total income (₦)
	PLEASE TICK

	1,000-99,999
	

	100,000-199,999
	

	200,000-299,999
	

	300,000-399,999
	

	400,000-499,999
	

	>499,999
	


What are the Constraints Encountered in Beekeeping
	Constraints
	PLEASE TICK

	Inadequate capital
	

	Theft
	

	High cost of labour
	

	Absconding of bees
	

	Inadequate extension
	

	Bee aggressiveness
	

	Access to improved technology
	

	Poor market price
	


