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Enhancing Income Generation Through Participatory Adoption of Improved Beekeeping Practices: A Case Study from Goljano District, Somali Region, Ethiopia

Abstract

[bookmark: _Hlk198473488]This study was conducted in the Goljano district, Fafan Zone, to evaluate and demonstrate the productivity of modern beekeeping technologies. A Pastoral and Agro-pastoral Research and Extension Group (PAPREG) was established, comprising 25 members with prior experience in beekeeping. The participants received both theoretical and practical training on honeybee colony transfer and management. Essential beekeeping tools and modern hives were distributed to the beekeepers. The study employed both qualitative and quantitative data analysis, with statistical comparisons conducted using a T-test. The results showed that modern hives produced a significantly higher average honey yield (25.8 kg per hive per year) compared to traditional hives (10.55 kg per hive per year). Seasonal comparisons also indicated that modern hives yielded more honey in both Season 1 (12.3 kg) and Season 2 (13.5 kg) (P<0.05). PAPREG members identified higher yield (54.01%), ease of inspection (24%), and ease of harvesting (21.99%) as the main advantages of modern hives. However, challenges associated with modern hives included high cost (53.63%), the need for advanced skills (34.12%), and additional accessories (12.25%). Based on these findings, scaling up modern beekeeping technologies with full technological packages is recommended to enhance honey production and improve the income of beekeepers in agro-pastoral communities.
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1. Introduction

Beekeeping is an environmentally friendly practice that is crucial to Ethiopia’s economy. It is deeply embedded in the Ethiopian farming community (Woldewahid et al., 2012). However, studies indicate that traditional beekeeping methods and their products' value have remained unchanged over time (Addis and Malede, 2014). Despite Ethiopia’s favorable climatic conditions and abundant vegetation, the beekeeping sub-sector has yet to yield satisfactory benefits for farmers, traders, processors, and exporters (Beyene and David, 2007; Teklu, 2016). This is primarily due to a continued reliance on traditional beekeeping and honey production methods, which are constrained by limited knowledge, insufficient capital, poor market access, inadequate infrastructure, threats from honeybee predators, and exposure to chemical pesticides (Goshme et al, 2010; Subedi et al, 2025).
The adoption of modern beekeeping technologies, along with complete technological packages, significantly enhances profitability (Tulu et al., 2020). However, traditional practices still dominate the sector, leading to low productivity, poor honey quality, and weak market integration, ultimately keeping beekeeping at a subsistence level (Serda et al, 2015). Ethiopia has the potential to produce over 500,000 tons of honey annually. Yet, actual production remains low, as more than 95% of Ethiopian beekeepers continue to rely on traditional hive management practices, which adversely affect both yield and quality (Dugda et al., 2022).
Efforts have been made to address these challenges by developing and disseminating modern beekeeping technologies to enhance productivity, maximize economic benefits, and promote sustainable natural resource conservation (Tulu et al., 2020). Traditional beehives produce only 5–7 kg of crude honey per hive annually, whereas improved box hives yield significantly higher amounts, ranging from 20 to 30 kg per hive (Teklu, 2017).
In Ethiopia, particularly in the Somali region, honey and wax production levels surpass those of many other African countries (Tigistu et al, 2021). The efficiency of honey production is influenced by the availability of bee forage, the flowering cycle of plants, and effective seasonal colony management. In the study area, there is a strong need for the introduction and demonstration of modern hives to enhance local beekeepers' skills in advanced management techniques. Strengthening seasonal colony management practices and improving beekeepers' knowledge can significantly boost honey yields and overall productivity in the region (Gebru et al, 2016). This study aims to evaluate and demonstrate the productivity of improved beehives through a participatory approach while documenting pastoralists' perceptions of modern beekeeping technological packages.

2. Methodology

2.1. Description of the study environment

The study was carried out in the Goljano district, located in the eastern part of Ethiopia's Somali Regional State. Geographically, Goljano is strategically positioned, sharing its southern border with the Erer Zone, its western boundary with the Jerar Zone, its northern frontier with the Shabelle district, and its eastern edge with the Gursum district. This location places Goljano at a significant crossroads of pastoralist and agro-pastoralist communities. 
According to the 2007 Population and Housing Census conducted by the Central Statistical Agency (CSA) of Ethiopia, the district had a total population of 34,082 individuals. Of these, 19,355 were men and 14,727 were women, reflecting a notable gender imbalance. Despite being a recognized administrative unit, urbanization in the district remains minimal, with only 829 residents, or approximately 2.43% of the total population, living in urban centers. In contrast, the overwhelming majority—28,976 people, accounting for about 85.02% identified as pastoralists. This demographic structure highlights the predominantly rural and livestock-based livelihood system in Goljano, which is deeply influenced by the region's arid climate, traditional mobility patterns, and reliance on pastoral resources for survival and income generation.

2.2. Establishment of PAPREG

The study was conducted in the Karinbarkhadle Kebele of Goljano district, focusing on the production potential of beekeeping. Following discussions with local community leaders during the problem identification process, beekeeping was prioritized as the primary area needing intervention. A Growth PAPREG, consisting of 25 beekeepers, was established in collaboration with district experts. The selection of participants was based on their beekeeping experience and interest, the abundance of honeybee colonies, the availability of common bee forage, accessibility to transportation services, and the socio-economic value of bee products.

2.3. Collaborative Honeybee Management in Agro-Pastoral Communities

The researchers were planning the project proposal, providing training on the technology and technical support for PAPREG members on honeybee colony management, and following up and writing the final report. Extension workers were tasked with the selection of pastorals and formation of PAPREG group, continuous monitoring and guidance, bee colony transfer, delivering information, and keeping data records. Agro-pastoralists were allocated local materials for the preparation of traditional and transitional hives and executed all the activities.

2.4. Data collection and analysis

Data on honey yield collected from both modern and traditional beehives across two different production seasons, as well as information regarding the perceptions and practices of PAPREG (Pastoral and Agro-Pastoral Research Group) members towards improved beekeeping technological packages, were analyzed using Statistical Package for the Social Sciences (SPSS) software, version 23.
3. Results and discussion
3.1. Training of PAPREG

A total of 37 participants took part in the training session, comprising 25 members of the Pastoral and Agro-Pastoral Research Group (PAPREG), 5 non-PAPREG community members, 2 development agents, and 5 representatives from local authorities. The training was designed to promote a participatory research approach, emphasizing active engagement and knowledge exchange among stakeholders.
The primary focus of the session was to provide participants with practical insights and hands-on guidance aimed at enhancing honey production and boosting overall beekeeping productivity. Key thematic areas covered during the training included the proper installation and management of modern beehives, best practices for effective bee colony management, and a critical evaluation of the advantages and potential limitations of adopting modern beekeeping technologies.
By the end of the training, participants were equipped with essential skills and knowledge intended to support the adoption and implementation of improved beekeeping technologies within their respective communities. The overarching goal of the initiative was to promote a more sustainable, efficient, and economically viable beekeeping system in the region, particularly within pastoral and agro-pastoral settings.

3.2. Field day

As the harvest period for crude honey neared, a field day was organized at Karinbarkhadle Kebele. The event brought together a diverse group of stakeholders, including members of the Pastoral and Agro-Pastoral Research Group (PAPREG), surrounding agro-pastoralist community members, development agents, and technical experts from local livestock offices.
The primary objective of the field day was to provide participants with a practical, on-site learning experience focused on improved beekeeping practices. Through demonstrations and interactive discussions, attendees were exposed to the tangible benefits of modern beehive technologies. They observed firsthand how these innovations contribute to enhanced bee colony management and increased honey yields.
Overall, the field day served as a vital platform for knowledge exchange and awareness-raising, reinforcing the significance of adopting modern beekeeping techniques to improve productivity and sustainability within the local apiculture sector.

Table 1. Participants of the field day at Karinbarkhadle Kebele of Goljano district
	No of them participates in the field day
	Male
	Female
	Total

	PAPREG members
	15
	5
	20

	Developmental agents and experts
	4
	0
	4

	Woreda administrators
	10
	2
	12

	Other agro-pastoralist
	10
	4
	16

	Total
	41
	11
	52



3.3. Honey yield

The average annual honey yield per hive, comparing both traditional and modern hive types, is summarized in Table 2. The results clearly demonstrate that modern hives significantly outperformed traditional hives in terms of productivity. On average, modern hives yielded 25.8 kg of honey per year, more than double the yield of traditional hives, which produced 10.55 kg annually. Statistical analysis confirmed that the difference in honey yield between the two hive types was significant across both seasons (P < 0.05).
A closer look at the seasonal data reveals a consistent trend in favor of modern hives. In season 1, modern hives recorded an average honey yield of 12.3 kg, compared to 10.5 kg from traditional hives. This yield advantage persisted in season 2, with modern hives producing an average of 13.5 kg, while traditional hives yielded 9.6 kg. Notably, both hive types experienced increased honey production in season 2 relative to season 1, suggesting the influence of improved environmental conditions, enhanced colony management, or accumulated beekeeper experience over time.
These findings underscore the effectiveness of modern beekeeping technologies in boosting honey production and highlight the potential benefits of their wider adoption among local beekeepers.

Table 2. Honey Yield by Hive Type and Season in Karinbarkhadle, Goljano
	
	Average yield/hive per season
	
	Average	yield	/year
                                   (kg)	

	Hive type
	
	
	

	
	Season-1
	Season-2
	Overall
	Total yield per hive

	Traditional
	4.80+0.75a
	5.75+0.32a
	5.275+0.39
	10.55

	Modern
	12.30+0.65b
	13.5+0.66b
	12.9+0.5
	25.8



3.4. Pastoralist’s perception

The perceptions of pastoralists regarding the use of modern beehives in the study area are summarized in Table 3. Understanding both the perceived benefits and limitations of the introduced beekeeping technologies is essential for designing appropriate and context-sensitive interventions.
A significant majority of PAPREG members reported various advantages of modern hives compared to traditional ones. Key perceived benefits included higher honey yields, cited by 54.01% of respondents, ease of hive inspection (24%), and ease of honey harvesting (21.99%). These findings suggest that modern hives are generally recognized as more efficient and user-friendly, contributing positively to productivity and labor management.
Despite these advantages, respondents also expressed several concerns regarding the adoption of modern beekeeping technologies. The most frequently reported challenge was the high cost of modern hives and associated equipment, noted by 53.63% of the participants. Additionally, 34.12% of respondents indicated that the use of modern hives requires specialized knowledge and technical skills, which are often lacking at the community level. Another 12.25% pointed to the need for supplementary accessories such as protective gear, wax molds, and honey extractors as a barrier to adoption.
These concerns were further echoed during the field day discussions, where beekeepers openly voiced their apprehensions about the affordability and accessibility of modern beekeeping tools. Participants noted that essential equipment, including modern hives, wax makers, and honey extractors, are often prohibitively expensive. This financial burden makes it challenging for many agro-pastoralists to fully transition to improved beekeeping practices, despite recognizing their benefits. For example, the cost of a modern beehive ranged from 4,000 to 5,000 Ethiopian Birr, a honey extractor was priced at about 15,000 Birr, and a wax printer cost between 10,000 and 11,000 Birr during the study period.
Table 3 Perceptions of pastoralists toward the modern hive at Karinbarkhadle Kebele of Goljano district
	Merits of modern hive
	PAPREG members
	Non-PAPREG
	Overall (41)

	High yield
	18(52%)
	7(54.5%)
	25(54.01%)

	Easy for inspection
	6(24%)
	2(27.27%)
	8(24%)

	Easy for harvesting
	6(24%)
	2(18.18%)
	8(21.99%)

	Determent of modern hive
	
	
	

	High cost
	19(56%)
	6(45.45%)
	25(53.63%)

	Needs high skill
	3(36%)
	9(36.36)
	11(34.12%)

	Required more accessory
	2(8%)
	3(18.18%)
	



4. Conclusion

The findings of this study clearly demonstrate that modern beehives significantly outperform traditional hives in terms of honey yield across both observed seasons. Specifically, modern hives yielded an average of 12.3 kg in season 1 and 13.5 kg in season 2, whereas traditional hives produced only 10.5 kg and 9.6 kg, respectively. These results underscore the considerable potential of modern beekeeping technologies to enhance honey production and overall beekeeping productivity in the study area.
Based on these results, it can be concluded that scaling up the adoption of modern beehive technologies, integrated with a comprehensive technological package, is vital for improving bee productivity and increasing the income of local beekeepers. Ensuring that beekeepers have access not only to modern hives but also to essential support services such as training in modern bee colony management, harvesting techniques, and maintenance practices will be critical to achieving these improvements.
Furthermore, addressing the key challenges identified by pastoralists, such as the high cost of equipment, lack of technical skills, and limited access to necessary tools, should be a central focus of any intervention strategy. Supporting mechanisms may include subsidized provision of modern hives and accessories, capacity-building programs, and the establishment of cooperative models to facilitate shared resource use.
Adopting this integrated approach will not only lead to increased honey yields but will also promote the sustainable development of the local apiculture sector, creating new livelihoods, strengthening food security, and contributing to the broader economic development of the region.

5. Recommendations

1. Scale Up Adoption of Modern Beekeeping Technologies
· Stakeholders, including government agencies, NGOs, and development partners, should prioritize the widespread dissemination of modern beehives and related technologies among agro-pastoral communities.
· Special attention should be given to areas with high beekeeping potential to maximize productivity and impact.
2. Subsidize Modern Beekeeping Equipment
· Given the high cost of modern hives and accessories, it is recommended that financial support mechanisms such as subsidies, credit schemes, or cost-sharing models be introduced to make the equipment more affordable and accessible to local beekeepers.
3. Provide Comprehensive Training and Extension Services
· Capacity-building initiatives should be established to equip beekeepers with the necessary technical skills for modern hive management, including hive installation, colony maintenance, disease control, and honey harvesting.
· Training should also cover business skills such as marketing, value addition, and cooperative management to improve income generation.
4. Strengthen Community-Based Beekeeping Groups (e.g., PAPREG)
· Empower local groups like PAPREG to act as hubs for knowledge sharing, equipment distribution, and collective action. Strengthening such groups will help sustain the impact of technological adoption and ensure better support among members.
5. Facilitate Access to Beekeeping Accessories and Inputs
· Establish local supply chains or cooperatives for essential beekeeping accessories such as protective gear, wax molds, honey extractors, and smokers to reduce logistical and financial barriers.
6. Encourage Participatory Research and Feedback Loops
· Promote continued participatory research involving local beekeepers, researchers, and extension agents to test, refine, and adapt technologies according to local needs and conditions.
· Regular field days and feedback sessions should be institutionalized to foster community learning and innovation.
7. Promote Market Linkages and Value Addition
· Efforts should be made to improve honey marketing infrastructure, link beekeepers to reliable markets, and promote value-added products such as beeswax, propolis, and processed honey 
Disclaimer (Artificial intelligence)
[bookmark: _GoBack]

The author (s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 

6. References

Addis G. and Malede B. 2014. Chemical Analysis of Honey and Major Honey Production Challenges in and Around Gondar, Ethiopia. Academic Journal of Nutrition 3 (1): 06-14.
Beyene T. and Davide P. 2007. Ensuring Small Scale Producers in Ethiopia to Achieve Sustainable and Fair Access to Honey Markets Paper prepared for International Development Enter prices.
CSA (Central Statistics Authority). 2014. The Federal Republic of Ethiopia Agricultural Sample Survey. Report on Livestock and Livestock Characteristics. Statistical Bulletin 505 (II). Addis Ababa, Ethiopia. Pp. 23.
Dugda, D. (2022). Assessment of Honey Production System, Bee Forage Diversity and Honey Quality of Gemechis Forest, West Hararghe Zone, Oromia Region, Ethiopia. J. Fisheries Livest Prod, 10(8), 361.
Gebru, E., Berhanu, A., Hayal, L., Solomon, A., & Tsehaye, A. (2016). Honey bee flora diversity and their impact on honey production in Tigray region of Ethiopia. Livestock Research for Rural Development, 28(7), 1-20.
Goshme, D., & Ayele, T. (2020). Constraints of honey production and marketing in Ethiopia: A review. Agricultural Reviews, 41(4), 393-397.
MoARD. 2007. Livestock Development Master Plan Study. Phase I Report-Data Collection and Analysis, Volume N-Apiculture. Addis Ababa, Ethiopia.
Serda, B., Zewudu, T., Dereje, M., & Aman, M. (2015). Beekeeping practices, production potential and challenges of bee keeping among beekeepers in Haramaya District, Eastern Ethiopia. Journal of Veterinary Science & Technology, 6(5), 1-5.
Subedi A, Sharma SRP, Rokaya MB, Kathayat A, Mishra P, Hamal S. Impact of Irregular Rainfall in Diploknema Honey Production and Marketing in the Darchula District of Nepal (3100masl). J. Exp. Agric. Int. [Internet]. 2025 Mar. 5 [cited 2025 May 15];47(2):352-66. Available from: https://journaljeai.com/index.php/JEAI/article/view/3295
Teklu, G. 2016. Assessment of major honey bee flora resources on selected districts of Sidama and Gedeo zones of South Nations Nationalities and Peoples Regional State, Ethiopia. Journal of Agricultural Economics, Extension and Rural Development. 4(2), 368–381.
Teklu, G. 2017. Enhancing rural food security and conserving the natural environment through improved beekeeping in Asano Koto watershed, Ethiopia. European Journal of Agriculture and Forestry Research, 5(1), 35–48.
Tigistu, T., Worku, Z., & Mohammed, A. (2021). Evaluation of the physicochemical properties of honey produced in Doyogena and Kachabira Districts of Kembata Tambaro zone, Southern Ethiopia. Heliyon, 7(4).
Tulu, D., Aleme, M., Mengistu, G., Bogale, A., Bezabeh, A., & Mendesil, E. (2020). Improved beekeeping technology in Southwestern Ethiopia: Focus on beekeepers’ perception, adoption rate, and adoption determinants. Cogent Food & Agriculture, 6(1), 1814070.
Woldewahid G., Gebremedhin B., Hoekstra D., Tegegne A,, Berhe K. and Weldemariam D. 2012. Market-oriented beekeeping development to improve smallholder income: Results of development experiences in Atsbi-Womberta district, northern Ethiopia. IPMS Case Study. Nairobi: International Livestock Research Institute.



6

