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Abstract

The study investigated the awareness of modern honey production methods among beekeepers in the Askira/Uba
local government area of Borno State. Utilizing a cross-sectional design, it aimed to introduce improved beekeeping
technology to enhance food production and provide economic livelihoods, particularly in Savannah zones. A total of 100
beekeepers were selected through a proportionate sampling plan, and data was gathered using knowledge tests that included
interviews and field observations with various stakeholders such as honey hunters, apiarists, and marketers. The findings
revealed that while beekeepers were well-acquainted with traditional honey hunting methods, their understanding of
improved beekeeping management practices—including bee biology, breeding, disease management, and production of
other bee products—was notably limited. This knowledge gap contributes to lower honey yields among apiarists, despite
a local push for honey marketing. The participatory research highlighted a significant ignorance regarding artificial bee
habitats and emphasized the lack of understanding of essential beekeeping practices among marginal beekeepers. The
overall knowledge scores indicated a fair grasp of general beekeeping but revealed critical deficiencies in specialized areas.
The study concludes that an urgent need exists for educational interventions, recommending that the government implement
workshops to enhance awareness of modern beekeeping technologies. Considering the socio-economic dynamics
influencing the adoption of modern hives, future initiatives should focus on increasing technical support for beekeepers.
Further research is also suggested to explore the various challenges faced by beekeepers in the region, ensuring the
development of a robust apiculture industry.
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Introduction

Subsistence agriculture has, over the years, been less effective in improving the living standards of rural
communities. Implementation of livelihood activities through a strategic combination of community participation in
agricultural activities is essential. However, beekeeping (apiculture) has long been an important part of agriculture in the
Guinea Savannah Zone, particularly in northern external Nigeria, where the climatic conditions remain favourable for bees
to flourish. It is, however, important to note that before the development of sugarcane refining in the 19th century, honey
was the only widely available sweetening agent (Farinde et al., 2005). Thus, honeybees (Apis mellifera) are one of the
most well-known, popular, and economically beneficial honey-producing bee species, as indicated by Sunday, Abiodun,
and Egbunonua in 2016.

Recently, beekeeping has been receiving adequate attention and promoted as a significant contributor to rural
development globally (Keiyoro et al., 2016). For instance, the USA spent approximately $15 billion on honeybees’
pollination in the last decade (Al-Ghamdi et al., 2016). Honeybees play a crucial role in plant pollination since more than
90% of crop pollination relies on honeybees (Gupta et al., 2014). Moreover, practices of beekeeping enhance individual
health and financial status by providing a source of nutritional ingredients as well as financial products such as beeswax,
honey, and bee venom (Dolgov et al., 2017). The Technical Centre for Agricultural and Rural Cooperation (CTA, 2005a)
identifies the following economic reasons for keeping bees: Bees pollinate crops and thus help increase yields; high demand
for honey exists in local, regional, and international markets; propolis, collected from plants by bees to cover the inside of
the hive, treats a broad range of ailments; pollen, collected from plants by bees to feed their larvae, is used in the perfume
industry and is a food additive and a medicine; royal jelly, made by young bees from gland secretions and fed to the queens
to make them strong, has medicinal properties; and beeswax is used in cosmetics, candles, and polishes.

Beekeeping is evidently one of the most widespread agricultural activities around the world. For instance, in
Turkey, 200,000 organisations engage in apiculture, of which 20,000 organisations conduct apiculture mainly as a source
of income (Yilmaz, 2016). Research shows that approximately 56 million beehives are producing more than 1.2 million
tonnes of honey worldwide (Bunde and Kibet, 2016). On the other hand, sub-Saharan countries contribute 23.5% of the
beeswax and account for 9.8% of global honey production.

Honeybees can be kept where flowering plants that produce nectar and pollen exist. While indigenous beekeepers
kept bees in primitive hives or cut down bee trees to plunder honey for home use and for sale (Jaycox, 1985), modern-day
beekeeping utilises improved management practices and equipment, which includes the beehive, which is made up of a
bottom board (wooden stand on which the hive rests), frames and foundation (wooden frames that hold sheets of beeswax),
a hive body (a large wooden box holding the frames), and an excluder placed between the brood nest and the honey supers
(shallow boxes with frames of comb in which bees store surplus honey). This surplus is the honey that is harvested by the
beekeeper.

Seasonal beekeeping management practices include retrieving swarms, transferring bees, and honey harvesting.
An ongoing (weekly or monthly) management practice in honey production is the regular inspection of the colony once it
is established. Farinde et al. (2005) indicate this inspection is to assess the status of the brood, space needs for expansion
and reduction of the population for nectar flow during build-up and dearth periods, adequacy of honey stores, and possible
invasion of the colony by predators.

In Nigeria, most honeybees are reared in hives constructed of wooden reeds, woven materials like grasses, leaves,
etc., huge pots, metal or iron containers, etc., and tree trunks. Harvesting is carried out with crude technologies such as
using fire and smoke. This has long been recognised to have reduced the quantity and quality of honey produced in honey-
producing areas of southwestern Nigeria (Adekola, et al., 2024) as well as the northern part (personal observation). The
low yield of honey and other beekeeping products results from insufficient management practices and a lack of adequate
beekeeping training (Bhusal and Thapa, 2005).

In an effort to increase honey production and quality and other allied products, the Nigerian government extension
service, working through the Agricultural Development Programme (ADP), has encouraged beekeepers in some parts of
the country where beekeeping is being practised, like in Osun and EKkiti States of southwestern Nigeria, to adopt improved
management practices (Sunday, Abiodun and Chinwe, 2016). This initiative, according to them, has resulted in significant
improvement in the management of hives, bees, and production of honey and wax, which is yet to have an impact on the
beekeepers of the Guinea Savannah, particularly Borno State, and more specifically the southern part, where the activity
tends to be higher. Despite the conducive agroecology for honey production and the number of bee colonies the country is
endowed with, the level of honey production is significantly low. One of the prominent factors affecting such productivity
is traditional hives. Most of the hives are not kept in accordance with hygiene principles, thus leading to poor quality of
honey with an undesirable smoke smell (UNIDO Annual Report, 2012).

As the beekeeping sector is currently experiencing serious difficulties in the production of high-quality bee
products, the use of modern beekeeping technology can be regarded as an exception (Gaga and Esaulov, 2016). Literally,
the works show a conducive environment for intensive technologies and deployment of modern facilities such as electric
extractors, tractors, special centrifuges for wax production, wax melting using a furnace, and packing honey using a
machine, which enhance the efficiency of the beehives (Kiros and Tsegay, 2017). Most of the developed countries have
been successful in the production of high-qualitybee products through the adoption of modern technologies; for instance,
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China ranks number one with 27% shares, followed by Turkey (6%), Argentina (4.8%), Ukraine (4.4%), Russia (4.1%),
and the USA (4.0%) (Demircan et al., 2016).

Improved beekeeping is identified as a strong, profitable economic activity to promote conservation and
rehabilitation in the face of demand for cultivated land (Munthali and Mughogho, 1992). Beekeeping preserves nature,
agriculture, and livelihoods and provides food security through increasing beekeepers' participation in the regeneration of
different bee forage species and, at the same time, increasing flowering plant and crop pollination (Lietaer, 2009; Bradbear,
2009). Improving the existing beekeeping management system through the introduction of modern beekeeping techniques
is the critical means of increasing agricultural production in rural areas.

Problem Statement/Justification

Despite its important roles, the potential of beekeeping is apparently not exploited and quantified as an economic
incentive in providing valuable raw materials in our industries through the harvesting of organic bee products. Bee products
provide healthy, high-nutrient foods, safe medicines, and raw material for pharmaceutical and cosmetic industries (Lietaer,
2009). It is proven as a reliable source of income generation for small and marginal farmers, women, and other vulnerable
members of society who depend on charcoal production. When beekeepers are supported with improved beekeeping
technologies and have access to good markets for their products, they are motivated to support both local and internal
markets as well as environmental conservation efforts. This is intended to reach landless and marginalised people to access
facilities through the implementation of improved beekeeping for maximum honey production.

This is an area of investigation that has been neglected and yet holds significant potential for future sustainable
food and agricultural management initiatives. Therefore, this study will be conducted to assess beekeepers’ level of
awareness and adoption of modern beekeeping management practices in the Guinea Savannah zone of Nigeria, particularly
Southern Borno State, where such studies have not been conducted. The traditional method of gathering honey, “honey
hunting”, harms both productivity and economic development. This method requires the farmer to smoke bees out of the
hive with fire and then to break the hive open to harvest the honey, which method also destroys future profit opportunities.
In these smallholder farmer communities, women and youth are the most economically disadvantaged and tend to
experience higher unemployment rates and lower productivity. Within these marginalised populations, as well as the
overall communities, there is a widespread lack of skills and technology when it comes to apiculture, keeping total honey
production low. Even with the honey that is produced, lack of access to markets and marketing impedes sales. Without a
way out, these communities are stuck in a low equilibrium, relegated to poverty.

Objectives of the Study
The objectives of the study are to:
1. Examine beekeepers’ socioeconomic characteristics in the study area;
2. Assess the level of awareness of modern beekeeping practices.
3. Determine farmers’ level of adoption of the modern management practices; and
4. Assess the constraints and prospects of beekeeping businesses in the study area.

Literature Review
Background of Beekeeping/Apiculture

Beekeeping/apiculture is the art of managing bees, aiming to gain maximum return in terms of profit from bee
product sales with a minimum expenditure. In nearly all countries of the world, bees and their products are not only well
known and have wide consumer preference, but also provide sustainable livelihoods to many small-scale farmers and other
rural and non-rural people. Bees offer a large potential with minimal investment. As an agricultural enterprise, beekeeping
does not require land ownership or rental; it can be started with equipment and tools that can be sourced locally, and in
many instances, the skills and knowledge required for such an enterprise are found within local traditions. As a business
enterprise, it offers not only diverse products that include honey, wax, queens, and royal jelly, which can be sold in local
markets and become an important source of regular income for farm families, but it can also provide complementary
services, such as crop pollination. Moreover, bee products improve farm family nutrition and can provide for traditional
health care remedies.

In Africa, Tanzania is also among the major producers of honey, ranking as the second-highest producer in Africa
with an estimated 9200 tonnes. Moreover, the sector contributes 1% of the Tanzanian annual GDP (URT Beekeeping
Development Report, 2012). Despite the conducive agro ecology for honey production and the number of bee colonies the
country is endowed with, the level of honey production is significantly low. One of the prominent factors affecting such
productivity is traditional hives. Most of the hives are not kept in accordance with hygiene principles, which leads to poor
quality of the produced honey with an undesirable smoke smell (UNIDO Annual Report, 2012). As the beekeeping sector
is currently experiencing serious difficulties in the production of high-quality bee products, the use of modern beekeeping
technology can be regarded as an exception (Gaga and Esaulov, 2016). Literally, works show the conducive environment
for intensive technologies and deployment of modern facilities such as electric extractors, tractors, special centrifuges for
wax production, wax melting using furnaces, and packing honey using machines, which enhance the efficiency of the
beehives (Kiros and Tsegay, 2017).
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Modern Beekeeping Technology
These are modern-day ways of conducting beekeeping activities. They involve advanced and more sophisticated
tools to prepare and harvest honey. For example, top bar hives.

Theoretical Framework
Technology Acceptance Model Theory (TAMT)

This theory was primarily proposed by Davis (1989), based on the Theory of Reasoned Action (TRA), which was
developed by Ajzen and Fishbein (1980). TRA states that individual behaviour is driven by attitude and intention or social
norms towards that particular behaviour. Furthermore, the theory stresses that intention is predicted by an individual’s
attitude and can be shaped by his/her behaviour. According to TAM, the degree of technology acceptance of an individual
is determined by Perceived Ease of Use (PEOU) and Perceived Usefulness (PU) (Davis, 1989). Davis (1989) defined
PEOU as the extent to which an individual believes technology would set him/her free from using energy, while PU is the
extent to which an individual believes technological means would improve the performance of a job. TAM stresses that
PEOU determines PU, as users find technology “useful” when it is “casy to use”.

The theory provides a causal relationship between the two core variables (PEOU and PU) and three others,
including attitude, actual use, and behavioural intention. Both PEOU and PU are deemed to determine a user’s attitude
towards using technology, as users develop positive attitudes when an individual find technology easy to use and useful.
Davis (1989), on the other hand, defines Bl as the extent to which an individual has constructed ideas or set his/her mind
ready to carry out or not to carry out specific behaviour. According to TAM, Bl is determined by PU and attitude, as a user
develops positive intention when he/she find technology useful. Likewise, users develop the intention to use specific
technology when they acquire a positive attitude.

Therefore, actual technology use is shaped by the behavioural intention of a user. Several studies found TAM
useful and predictive to explain perceptions of user and technology acceptance, including Alharbi and Drew (2014);
Revythi and Tselios (2017); Ghavifekr and Rosdy (2015); and Fathema et al. (2015). On the contrary, the theory was
criticised for being limited in studying educational applications in the past, as it was designed for studying technology
acceptance in organisations (Fathema et al., 2015). However, recently TAM has become one of the most useful theories
for studying e-learning processes and modern technology acceptance in social sciences such as agriculture. This study,
therefore, adopted TAM to explain the level of knowledge of beekeepers on modern technologies and how it influences
ease of use and usefulness of beekeeping: Technology Acceptance Model (TAM) as stated by Davis, 1989.

Factors influencing the adoption of modern technologies in beekeeping

Various studies have shown that modern technologies have a positive effect on beekeeping at a global scale and
in a sub-Saharan context. Leiby (2014) carried out a study in the USA to investigate factors that influence the adoption of
Varroa Sensitive Hygiene (VSH) technology in honey breeding. A survey was employed to gather information from 228
queens’ breeders. Several factors were identified to influence adoption of the technology, including risk preference, sales
attributes, demographic characteristics, information sources, and level of income. Moreover, findings revealed there was a
significant relationship between level of education, income, risk preference, and adoption of technologies. Similarly,
Modvala et al. (2016) examined acceptance of 10 technologies in pastoral beekeeping in Moldova. Results revealed that
technology enhanced the honey quality and productivity of bees.

Another peer study was conducted by Kumar (2018) to assess constraints facing the adoption of beekeeping
technology in India. Multistage sampling was employed to select 200 beekeepers. The interview, on the other hand, was
adopted as a data collection instrument. Findings revealed several constraints that hinder the transfer of technology,
including the low price of honey, the unavailability of a reliable market, poor technical guidance, and the lack of genetically
superior bee queens. Kiros and Tsegay (2017), on the other hand, identified factors that were likely to affect the adoption
of modern technologies in beekeeping, particularly frame hives, including the quality of wax and lack of equipment.
Likewise, Bunde and Kibet (2016) revealed a significant relationship between the adoption of modern technologies and
production in beekeeping. Their results also indicate that factors such as age, gender, family size, and education affect the
adoption of technology.

Additionally, beekeepers were found to face several challenges in the adoption of modern technology, including
a lack of capital and extension support. However, most of the peer studies did not investigate the perception of the
beekeepers on the adoption of modern technology in terms of usefulness and ease of use. The present study assesses such
a relationship by employing the Technology Acceptance Model (TAM) in the Tanzanian context, particularly the Iringa
region.

In the African context, various studies were carried out to ascribe the same scenario, for instance. Udo (2014)
studied technology attributes that influence the adoption of production technologies in beekeeping in Nigeria. 60 apiary
farmers were selected using purposive and multistage random sampling. Data were gathered using a survey questionnaire.
Furthermore, descriptive statistics showed that the technological attributes that were adopted included beehive baiting and
hive setting. Bivariate probit regression, on the other hand, revealed that non-adoption of apiary technologies was
influenced by technology complexity, technology adaptability, and technical competency.

Hussaini (2025)



International Journal of Applied Research and Technology 8

In the same manner, Kiros and Tsegay (2017) assessed the level of preferences on hive technology and honeybee
production practices in Ethiopia. 156 beekeepers were selected using random and proportional sampling techniques. A
formal survey and secondary sources were deployed in data collection. It was revealed that the adoption of hive technology
was affected by a lack of equipment, availability problems, and wax quality. Furthermore, their study recommended
improvement of equipment, wax quality, and availability before the adoption of the technology.

In Ethiopia, Abeje et al., (2017) examined determinants that influence the adoption of modern beehives among
beekeepers. Multistage sampling was employed to select 268 beekeepers involving random and proportional techniques.
The respondents were thereafter interviewed. Descriptive analysis revealed that demographic characteristics such as level
of education, age, annual income, and number of local hives affected beekeepers' decisions on the adoption of technology.
Their study also identified a number of constraints affecting adoption, including lack of equipment, drought, and predators
and pests.

Similarly, Bunde and Kibet (2016) assessed socio-economic factors that influence modern beekeeping technology
adoption. 294 beekeepers were selected using random and purposive sampling methods. Primary data were collected using
a questionnaire. Results revealed several constraints affecting the adoption of technology, including a lack of beekeeping
materials, poor capital, and extension support. Moreover, their findings revealed that the adoption of technology enhanced
beekeepers’ households. Muriuki (2016), in a similar manner, examined the adoption of beekeeping technology in arid and
semi-arid lands. Formal interviews were carried out with 170 randomly sampled beekeepers. Descriptive analysis yielded
cost, capacity, and availability to practice regime management of beekeeping technology as the major determinants of
adoption. Other factors included gender, household size, access to extension services, and size of land holding. However,
none of the reviewed studies in the African and East African contexts investigated the level of beekeepers' knowledge on
the adoption of the particular technology that the current study aims to investigate.

Bees and traditional knowledge
Honey hunting vs. beekeeping

Honey hunters can be found in many countries and are commonly involved in subsistence farming. They hunt for
honey in the wild as a way to diversify their food supply as well as to sell honey. However, fire and smoke that are used to
rid the bees from their nests can destroy the entire colony, but can also ignite wildfires. This type of practice also affects
the surrounding environment, as pollination services are no longer available. This puts in jeopardy the honey hunter’s
livelihood, as well as making crops and other plants in the area more vulnerable. Moreover, the honey and wax obtained
from such a practice are of low quality. For example, honey can be sold with parts of honeycomb in it, ash, and brood.
Wax from the honeycomb is not marketed and is usually either thrown away or used as burning fuel. Alongside honey
hunting, traditional forms of beekeeping have also developed over the centuries. In this type of beekeeping, the small-scale
farmer provides protection for the bee colony in exchange for periodic harvests of honey and wax. This protection may be
as simple as providing a hole in a wall, a clay pot, or a basket attached to a tree branch so that bees can colonise it. This
enables the harvesting of honey without destroying the colony and risking the important pollination services that bees can
provide. The brood taken from wild colonies of bees is sometimes eaten by children as a protein supplement, but it is not
available on a constant basis, so it contributes little to their diets and protein intake.

More advanced forms of beekeeping involve using purposely made hives. This not only allows for ownership of
the bee colony and its products but, importantly, makes it easier to harvest bee products, as bees can be kept closer to the
farm household and/or can be moved with greater ease, for example, to provide pollination services for fruit crops (FAO
Diversification booklet No. 16, Fruit products for profit). This, unlike honey hunting, provides far more reliable sources of
honey products on a regular basis and enables small-scale farmers to manage and control the bee colony, like any other
agricultural enterprise. It enables more proficient and efficient management and commonly allows for higher yields and a
more regular supply of bee products for the market.

Beekeeping as a business enterprise and market potential

Beekeeping is a lucrative trade, even using simple management techniques, but it needs to consider local culture
and economy for it to be successful. Beekeeping as an enterprise fits in very well with small-scale farmers’ livelihoods. It
is not invasive; bees work along the natural patterns of local agro-ecological zones and provide positive impacts to the
fauna and flora found within. It is an enterprise that can provide for employment, income, and economic security for the
farm family and others in rural areas. It requires little start-up investment, does not require complex technologies and
techniques to start with, and bees usually look after themselves, with little need for tending. Bees provide a plethora of
products (honey, wax, pollen, royal jelly, propolis, venom, etc.) and are well known in many local markets. This provides
a portfolio of products that a small-scale farmer can sell from a single farm enterprise. These products can also, with
minimal processing, be ‘transformed’ into value-added products; for example, wax can be processed into candles, and
honey can be made into mead (honey beer) (FAO Diversification booklet No. 21 Traditional fermented food and beverages
for improved livelihoods).

Most of the developed countries have been successful in the production of high-qualitybee products through the
adoption of modern technologies; for instance, China ranks number one with 27% shares, followed by Turkey (6%),
Argentina (4.8%), Ukraine (4.4%), Russia (4.1%), and the USA (4.0%) (Demircan et al., 2016). Several studies have shown
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that the adoption of modern technologies plays a crucial role in the high-quality production of bee products and successful
beekeeping. For example, Njenga et al. (2016) found that socio-cultural factors such as marital status, household size,
cultural beliefs, land size, and household head have both negative and positive impacts on the adoption of modern
technologies in beekeeping. Similarly, Donovan (2017) revealed that the adoption of modern technologies such as flow
hives and flow frames enhanced the production and harvesting process in beekeeping through saving space, time, and
heavy lifting energy.

Nigeria is the most populous country in Africa, with a significant proportion of its citizenry living in rural areas;
this population remains highly dispersed, at an average of 212 residents per km? (World Population Prospects, 2017).
Despite a growing urban population, overall rural-urban migration rates remain low in comparison with surrounding
countries. Given the scattered and relatively static distribution of Nigeria’s population, as well as the relatively slow growth
of Nigeria’s urban population centres, internal policy makers and external factors, including NGOs, are targeting rural
poverty as a long-term challenge, rather than as a temporary condition which can be alleviated over time through articulated
modalities like complementary agriculture through modernised beekeeping.

Factors influencing beekeepers’ knowledge of scientific beekeeping adoption

Likewise, Kumar et al. (2018) carried out another study in India to assess knowledge among beekeepers on
scientific beekeeping adoption. The study consisted of 200 beekeepers to collect data using interviews. Results indicated
that beekeepers' knowledge influenced the adoption of technology. Moreover, results indicated a positive relationship
between knowledge and apicultural technologies. A similar study was done by Sharma and Das (2018) to investigate factors
that affect beekeeping adoption. Questionnaires and interviews were employed to gather data from 100 beekeepers. Results
identified several factors, including inefficient working capital, lack of skills, and inadequate safety equipment. However,
reviewed studies in the American, Asian, and European contexts did not focus on the perception of beekeepers, particularly
in technology adoption. Thus, the present study aims to fill in such a gap.

Materials and Methods
Research Design

This study adopted a cross-sectional study design, which offered a quantitative number of contacts (Kumar, 2014).
This enabled the researcher to identify the population of the study and select the sample size, as well as contact the study
participants for data collection. The research technique is participatory action research designed to initiate improved
beekeeping as an economic incentive to develop a sustainable beekeeping business.

Study Area

The research was carried out in the Askira/Uba local government area (LGA), which is one of the nine LGAs
located in Southern Borno state. This area spans 2,362 km2 and has a population of 138,091 according to the 2006 Census.
The average temperature recorded is 37 degrees Celsius, with local humidity at 18% (meteocast.net, 2024). Askira Uba
LGA is situated in Borno state, Northeast Nigeria, and its administrative headquarters is in the town of Askira. The
predominant tribes in Askira Uba are the Chibok and the Marghi, and the area comprises several towns and villages,
including Lassa, Uru, Mussa, Uba, Askira, Wamdeo, and Husara. Askira Uba LGA is divided into two Emirates: the Uba
and Askira Emirates (www.manpower.com.ng, 2024). The majority of the residents in Askira Uba LGA practice Islam,
and the Hausa language is widely spoken in the region.

Askira Uba LGA experiences two distinct seasons: the rainy season and the dry season, with the latter prevailing
for a more extended duration throughout the year and characterized by extremely high temperatures. The region is classified
under a semi-arid climate, featuring extensive dry and arid land. The average temperature in Askira Uba is 37 degrees
Celsius, with humidity levels recorded at 18 percent (weatherspark.com and www.wunderground.com, 2024). From an
economic perspective, the inhabitants of Askira Uba LGA primarily engage in subsistence farming, cultivating crops such
as groundnuts, rice, and millet. Additionally, cattle rearing and hunting are significant economic activities in the area. It is
located within the Guinea Savannah region, recognized as a relatively important beekeeping area, hosting numerous honey
beekeepers who utilize traditional hives for honey production. The region encompasses a vast expanse suitable for the
cultivation of various crops and the rearing of numerous animal species, positioning it as one of the potential sites for honey
production (Www.manpower.com.ng, 2024).

The target population of this study consisted of honey hunters, apiarists, and honey marketers situated in
Askira/Uba LGA, which was purposively selected.

Sample size and Sampling Procedures
Sample Size
The research was carried out using a minimum sample size of 100 beekeepers, calculated based on the Slovin

(1967) formula. n = TNe?

Where n = minimum sample size,
N =Population size
e = Standard error (0.05)
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n = 100 beekeepers

Sampling Techniques
A multi-stage sampling technique was used as follows:
i. Purposive sampling to select localities known for agricultural activities, particularly apiary.
ii. Twenty (20) honey production-related people were drawn randomly in Husara, Wamdeo, Chul, Rumirgo, and Lassa
villages, and
iii. A personal interactive interview was also conducted as suggested by Babbie and Mouton (2006) and supported by
Saville and Upadhaya (2000).

Research procedure

This work was carried out in two (2) phases: namely, questionnaire and survey, and physical demonstration of the
beekeeping management process.

A questionnaire and personal survey were used to gather information on beekeepers' socio-economic status. The
questionnaire comprised both structured and open-ended questions on beekeepers’ knowledge of beekeeping resource
utilisation, awareness of beekeepers of modern beekeeping technology, honey production trends, and income generated
from bee product selling. A pre-test pilot study was conducted to establish the validity and reliability of the research
instruments. 30 questionnaires were distributed and administered to the respondents before the main survey (Lee et al.,
2014). Data were cleaned before being processed. Quantitative technique was employed in data analysis using descriptive
statistics based on specific objectives. The technique involved measures of the central tendency (frequency and percentage).

Skills and knowledge gaps in beekeeping were assessed and identified in beekeeping areas. Awareness was
determined through scoring each practice on a three-point Likert scale with “have seen” scored as 3, “have heard” as 2,
and “never heard” as 1. Skill was determined through scoring each practice on a four-point Likert scale, with “high skilled”
scored 3, “moderately skilled” scored 2, “low skilled” scored 1, and “no skill” scored 0. Practical demonstration/training
on honeybee management included transformation from traditional to improved beehives, seasonal honeybee colony
manipulation, and intermediate beehive construction was carried out. Implementation and demonstration of integrated
beekeeping ecology was done for easy follow-up and gathering of important information from improved beehives.

This research exercise was undertaken in collaboration with honey hunters and marketers to enhance easy
understanding and the adoption process. Personal interviews provided the opportunity for the interviewer to clarify issues
with target groups.

Results and Discussion

Results were presented with descriptive statistics on factors affecting ease of use of modern beekeeping
technologies, followed by the level of usefulness of the technologies and the extent to which knowledge of modern
technologies influences adoption of the modern technology in beekeeping. The presentation was made in tables.

Demographic Characteristics Analysis

Several factors were considered in the analysis of demographic characteristics of the respondents. These factors
included age, gender, education level, marital status, working experience in beekeeping, and household size (members).
The study employed descriptive statistics, mainly frequency and percentage, to examine the characteristics as depicted in
Table 1.

1. Distribution by Gender

Results indicate the majority of the beekeepers were males (79.0%) compared to female beekeepers (21.0%)
(Table 1). This, in turn, implies that beekeeping is more highly dominated by males than by their female counterparts.
Considering the present findings, Eforuoku and Etukudo (2017) found that the majority of beekeepers were males, probably
due to the difficulties involved in handling the traditional beehives predominantly used in the area, and are likely to be the
dominant ones in adopting the use of modern technologies in beekeeping, and this finding is in support of Yilmaz (2016)
too.

2. Distribution by Age

Table 1 depicts that the majority of the respondents were young adults aged between 31 and 40 years (43%),
followed by adults over 40 years (26%). In addition, participants within the age range of 20 to 30 years were 22%, whereas
only 9% were below 20 years. Results suggest beekeeping is likely practised mostly by youth and adult people in the study
area; the same scenario was observed by Yehuala et al. (2013), such that the majority of participants were young-aged
individuals.

3. Distribution by Education Level

The majority of respondents were found to attain a secondary level of education (52.0%), followed by primary-
level education holders (37%). However, none of the beekeepers had postgraduate-level education (0.0%), and only 11%
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had diploma/degree education (Table 1). This implies that most of the beekeepers were literate, occupying a reasonable
level of education. In addition, it provides evidence that most of the participants had a satisfactory understanding and
knowledge of apiculture.

4. Distribution by Beekeeping Experience

The result revealed that most of the beekeepers had 3 to 5 years of experience (43%) in beekeeping. Whereas,
respondents with experiences below 3 years were 9%, and 22% were between 5 and 10 years. However, 26% had over 10
years of experience in apiculture (Table 1). Similar results can also be supported by Yehuala et al. (2013), who found that
most of the beekeepers have more or less than five years of experience, implying they were conversant with the beekeeping
business as well as its practices.

5 Distribution by Marital Status

Findings suggest that 87% of respondents are married, which was higher in number when compared to single
participants in the beekeeping business (13%), as indicated in Table 1. This instance was likely to be associated with a
large number of adult participants during the survey.

Number of colonies, possession of modern hives, and knowledge of beekeeping equipment

Indeed, the majority of the beekeepers were found to have less than 10 colonies (85%), who unfortunately had no
opportunity to get the modern beehives for production (Table 2). Thus, they possess inadequate knowledge on basic
beekeeping concepts, apiary site selection, and apiary management, harvesting and processing techniques of bee products,
marketing, and entrepreneurship skills. Hence, the honey production initiative proved to be ineffective because they lacked
competence in managing and handling honeybees, which require special skills.

Challenges Facing Beekeeping Enterprises
This section draws on practical issues raised as challenges during focus group discussions as well as interviews
with key informants. On the whole, the beekeeping industry faces a number of challenges amid its native or traditional
honey-hunting method in the study area. Information obtained from focus group discussions with the beekeepers indicated
that:
1. Limited access to the market of bee products impedes efforts toward the development of the beekeeping industry. The
initial cost of investment for the modern beekeeping technology is considered high.
2. The apiarists have limited knowledge or are ignorant about the biodiverse bee substances like bee pollen, wax,
propolis, royal jelly, and other beehive products such as live bees, bee venom, etc., as well as their uses.
3. Interactions with the target group reveal that apiarists also are not aware of the essential equipment used for honey
production and harvest. This equipment includes modern beehives, a smoker, protective clothing, and hive tools.
4. Similarly, other services, such as credit services, are said to be largely inaccessible. There is generally a lack of
beekeeping extension services to beekeepers and honey processors.
5. Lack of access to beekeeping technologies makes the enterprises not competitive in the market, as the apiarists still
use the traditional method (woven grasses) of beekeeping.
6. These producers use traditional harvesting and processing techniques, which often lead to poor-quality honey.
7. Absence of standardisation of bee products coupled with inadequate and inappropriate processing and packaging
facilities for bee products limits assurance and marketability of the products, especially at the regional market and
beyond.

Conclusions and Recommendations

This research has concluded that adoption of modern beehives has not taken effect; hence, the positive and
significant effect on the yield of honey and income from honey sales has not been immense. However, it is evident that
modern beekeeping needs to be introduced in the study area, as it is an ideal approach to address the livelihood needs of
beekeepers. Its potential to improve the welfare of rural communities is also immense. With regard to the findings, there is
a strong link between knowledge and adoption such that perceived ease of use and usefulness directly influence the extent
to which beekeepers adopt and effectively use modern technologies.

In particular, there are factors that are ascertained to affect the adoption of modern beekeeping technologies,
specifically the ease of use of the technology. These factors are likely to be entailed in three aspects, namely demographic,
socio-economic, and institutional factors. The position of beekeepers in these aspects determines the extent to which they
perceive the adoption of technologies. However, there are indices of significance to note that modern technologies are not
yet familiar to the honey hunters in this region; this is due largely to the traditional and cultural adoption of honey
production. For instance, the majority of the beekeepers have long experiences in the honey business but have yet to witness
the technological impact of modern equipment like beehives, smokers, protective clothing, and beekeeping management
strategies, even though they may attain high socio-economic levels such as land size, labour availability, and access to
input and product information, as well as services.
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Furthermore, considering present findings and the respective peer studies, it can be affirmed that the extent of modern
beekeeping technologies among beekeepers is positively influenced by their knowledge or awareness, particularly of ease
of use and usefulness.

Based on the findings, the present study provides various implications for awareness and adoption of modern
beekeeping technologies. However, there are some issues that were not captured and call for further investigations. The
study hereby makes the following recommendations:

i. The government should initiate workshops and programs for beekeepers on the importance of modern beekeeping
technologies. Most of the beekeepers were found to have no awareness of the role of modern beekeeping technologies
in honey production. This will change their traditional method of beekeeping and create zeal for technology use.

ii. Considering the benefits of beekeeping, future interventions should aim to scale up the awareness exercise on the
modern beekeeping enterprise, technical advice and support services, taking into account the socio-economic
characteristics that influence the adoption of modern hives.

iii.  Further studies need to be carried out to investigate constraints facing beekeepers in the area routinely.
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Tables
Table 1: Demographic Characteristics
Characteristics Category Frequency Percent (%0)
1. Gender Male 79 79.00
Female 21 21.00
2. Age under 20 years 9 9.00
20 -30 22 22.00
31-40 43 43.00
Above 40 26 26.00
3. Education Level Primary Education 37 37.00
Secondary Education 52 52.00
Diploma/Degree 11 11.00
Postgraduate 0 0.00
4. Experience in beekeeping (Years)
Below 3 09 09.00
3-5 43 43.00
5-10 22 22.00
Over 10 26 26.00
5. Marital Status Married 87 87.00
Single 13 13.00
6. Household size (members)
1-3 20 20.0
4-6 48 48.0
6+ 32 32.0

Source: Field Data, 2025

Table 2: Number of colonies, beekeeping experience, and support services for respondents

\Variable Respondents (n=100) Percentage (%)|
Number of colonies in beehives
Less than 10 85 85.00
10 or more 15 15.00
Possession of modern beehive

Yes 00 0.00

No 100 100.00
Knowledge on modern beekeeping equipment
Yes 63 63.00
No 37 37.00

Source: Field Data, 2025
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