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

Abstract

This study was conducted in 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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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).
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.

Methodology

Description of the study environment

The study was conducted in the Goljano district, which is bordered to the south by the Erer Zone, to the west by the Jerar Zone, to the north by the Shabelle district, and to the east by the Gursum district. According to the 2007 census conducted by the Central Statistical Agency of Ethiopia, the district has a total population of 34,082, comprising 19,355 men and 14,727 women. Among them, 829 individuals (2.43%) reside in urban areas, while 28,976 (85.02%) are pastoralists.	Comment by Dipak Khanal: Some were district is capital and somewhere it is small why?

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 Participatory Approach to Promote Rural Economic 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.	Comment by Dipak Khanal: Since, you have already mentioned in abstract the full form of PAPREG, on rest of manuscript you can just mention PAPREG

Roles of each actor	Comment by Dipak Khanal: What does actor means? Might be confusing?

The researchers were planning the project proposal, providing training on the technology and technical support for PAPREG members on honeybee colony management as a whole, and following up and writing the final report. Extension workers were duty 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 the whole activities.	Comment by Dipak Khanal: Looks like it is unnecessary there.	Comment by Dipak Khanal: You can change duty to ‘tasked’

Data collection and analysis

Data on honey yield from two different seasons of the modern and traditional hives and the PAPREG members towards improved beekeeping technological packages were analyzed using SPSS version 23.
Results and discussion
Training of PAPREG

A total of 37 participants attended the training session, which included 25 PAPREG members, 5 non-PAPREG members, 2 development agents, and 5 local authorities. The training focused on the participatory research approach, providing the participants with practical insights on how to enhance honey production and improve overall productivity. Key topics covered during the training included the installation and management of modern beehives, effective bee colony management practices, and the benefits and drawbacks of modern beekeeping technologies. The aim was to equip the participants with the necessary skills and knowledge to adopt and implement these technologies in their local beekeeping practices, ultimately fostering a more sustainable and productive beekeeping system in the region.

Field day

As the harvest of crude honey approached, a field day was organized at Karinbarkhadle Kebele for the PAPREG members, surrounding agro-pastoralists, development agents, and experts from livestock offices. During the field day, participants gained an understanding of the importance of modern beehive technologies for improving bee colony yields.

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



Honey yield

The average honey yield per hive per year from both traditional and modern hives is presented in Table 2. The results indicate that modern hives produced a significantly higher average honey yield (25.8 kg) compared to traditional hives (10.55 kg). Additionally, modern hives yielded more honey than traditional hives in both testing seasons (P < 0.05). Specifically, in season 1, the average yield from modern hives was 12.3 kg, while traditional hives produced 10.5 kg. In season 2, modern hives again outperformed traditional hives, yielding 13.5 kg compared to 9.6 kg from the traditional hives. Furthermore, both hive types showed better honey yields in season 2 than in season 1, suggesting improved conditions or management practices during the second season.

Table 2 The honey yield of modern and traditional hives at different harvesting seasons in Karinbarkhadle Kebele of Goljano district	Comment by Dipak Khanal: Why you have decided to have different font type here?
	
	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



Pastoralist’s perception

The pastoralists’ perceptions of modern beehives in the study area are summarized in Table 3. It is crucial to identify both the perceived advantages and disadvantages of the introduced beekeeping technologies to ensure appropriate interventions. The majority of PAPREG members reported several benefits of modern hives over traditional ones, including higher honey yield (54.01%), ease of inspection (24%), and ease of harvesting (21.99%). However, they also highlighted several challenges associated with modern hives, particularly the high cost (53.63%), the need for specialized skills (34.12%), and the requirement for additional accessories (12.25%).
During the field day, the interviewed beekeepers expressed concerns about the affordability of modern beekeeping equipment. They noted that items such as modern beehives, wax makers, and honey extractors are prohibitively expensive, making it difficult for them to purchase and use these tools. For example, the cost of a single modern beehive ranged between 4,000 and 5,000 Ethiopian Birr, while a honey extractor cost approximately 15,000 Ethiopian Birr, and a wax printer was priced between 10,000 and 11,000 Ethiopian Birr during the study period.	Comment by Dipak Khanal: I guess this while here in this context is not required
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%)
	



Conclusion

The results of this study demonstrated that modern hives produced a significantly higher average honey yield compared to traditional hives in both season 1 and season 2. Specifically, modern hives yielded 12.3 kg in season 1 and 13.5 kg in season 2, while traditional hives produced 10.5 kg and 9.6 kg, respectively. These findings highlight the potential of modern beekeeping technologies to significantly enhance honey production and overall beekeeping productivity.
Based on these results, it is concluded that scaling up the adoption of modern beehive technologies, coupled with a complete technological package, is crucial for improving both bee productivity and the income of beekeepers in the study area. Providing beekeepers with modern hives, along with the necessary training and support in bee management practices, will help address the challenges faced by traditional beekeepers and contribute to the sustainable growth of the beekeeping sector. Such an approach will not only increase honey yields but also create new opportunities for economic development in the region.
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