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Abstract 

The study was conducted in potential honey-producing districts of Jimma and Buno Bedele Zones of Oromia Region, Ethiopia, 

with the objectives of evaluating a hand-operated honey extractor under farmers’ conditions, creating awareness among farmers 

and agricultural experts, and collecting farmers’ feedback for further improvement. The machine was evaluated in collaboration 

with researchers, technicians, and farmers based on extracting capacity, extracting efficiency, and processing time using three 

replications at each site. The results showed that the machine had an average extracting capacity of 41.5 kg h-1, an average 

extracting efficiency of 97.6%, and an average processing time of 5.8 minutes. Training and mini-field days were used to create 

awareness for farmers, development agents, and subject matter specialists. Accordingly, training was provided to 60 farmers, 4 

development agents, and 4 subject matter specialists across the four selected sites. A mini-field day was conducted with 45 

participants, comprising 33 farmers, 4 development agents, 2 subject matter specialists, and 6 other participants from district 

agricultural offices. Feedback was collected from 20 respondents using different evaluation criteria. The results showed that 

100%, 95%, 100%, 100%, 85%, 90%, and 55% of respondents rated the machine as very good in terms of improving the quality 

of extracted honey, saving honey wax, saving time, saving labor, portability, suitability, and affordability, respectively. Regarding 

affordability, 25%, 15%, and 5% of respondents rated the machine as medium, poor, and very poor, respectively. Overall, farmers 

perceived the hand-operated honey extractor positively, and the technology is recommended for further scaling up among suitable 

beekeepers and cooperatives. 
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1. Background and Justification 

Ethiopia is one of the African countries with high potential 

for honey production. The country has rich floral resources 

and a large honeybee population due to its diverse ecological 

and climatic conditions. Beekeeping contributes to household 

income, nutrition, and environmental conservation. Honey is 

used as food and medicine and is also an important cash prod-

uct. [1, 3, 6] 

Beekeeping is practiced by smallholder farmers and land-

less people because it requires relatively little land and invest-

ment and can provide financial returns. The sector also has 
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considerable potential for employment and livelihood im-

provement. Ethiopia has substantial potential for honey and 

beeswax production; however, actual production remains be-

low the estimated potential because of various production, 

processing, and marketing constraints. [2, 4, 5, 7, 9, 10] 

Southwestern Ethiopia, particularly Jimma and Buno Be-

dele Zones, has considerable potential for honey production. 

Many households in these zones engage in beekeeping for in-

come generation and household consumption. Despite this po-

tential, the quality and value of honey produced by farmers 

can be affected by traditional honey extraction and handling 

practices. Traditional extraction methods may increase labor 

requirements, processing time, honey contamination, and 

losses of honey and wax. [1, 4, 8, 11] 

To address these challenges, a hand-operated honey extrac-

tor was developed at Jimma Agricultural Engineering Re-

search Center (JAERC). The machine was designed to im-

prove honey extraction, reduce labor requirements, save pro-

cessing time, and minimize honey and wax losses. The ma-

chine had an average extracting capacity of 41.3 kg h-1 and an 

average extracting efficiency of 97.6%. 

Therefore, a pre-extension demonstration and evaluation 

activity was conducted in selected districts of Jimma and 

Buno Bedele Zones to demonstrate the technology under 

farmers’ conditions, create awareness among farmers and ag-

ricultural experts, and obtain farmers’ feedback for further im-

provement and scaling up. 

Objectives of the Study 

The objectives of the study were: 

1) To evaluate the hand-operated honey extractor under 

farmers’ conditions. 

2) To create awareness among farmers about the hand-op-

erated honey extractor. 

3) To collect farmers’ feedback on the machine for further 

improvement and scaling up. 

2. Materials and Methods 

2.1. Description of the Study Area 

The study was conducted in Gomma and Gera districts of 

Jimma Zone and Chora and Bedele districts of Buno Bedele 

Zone of Oromia Region, Ethiopia. The districts were selected 

based on their potential for honey production, beekeeping ac-

tivities, and accessibility for implementation of the demon-

stration and evaluation activities. 

The selected kebeles were Bulbula in Gomma district, Gera 

in Gera district, Hawa Yember in Chora district, and Abalo 

Sota in Bedele district. 

2.2. Materials 

Raw materials, including bevel gears, aluminum sheet 

metal, aluminum bearings, rivets, stainless-steel wire mesh, 

flat bars, and silver paint, were purchased for manufacturing 

the machine. The prototype hand-operated honey extractor 

was manufactured at Jimma Agricultural Engineering Re-

search Center. 

2.3. Site Selection, Farmer Identification and 

FRG Establishment 

Purposive sampling was used to select representative dis-

tricts, kebeles, and participating farmers from Jimma and 

Buno Bedele Zones. Four districts were selected: Gomma and 

Gera from Jimma Zone and Chora and Bedele from Buno Be-

dele Zone. 

One kebele was selected from each district based on honey-

production potential, beekeeping activities, and accessibility. 

The selected kebeles were Bulbula in Gomma, Gera in Gera, 

Hawa Yember in Chora, and Abalo Sota in Bedele. 

In each selected kebele, five groups involved in honey pro-

duction and beekeeping were identified purposively based on 

their commitment and experience in beekeeping. Three mem-

bers were selected from each group based on their beekeeping 

experience and potential to share knowledge with other group 

members. Accordingly, one Farmer Research Group (FRG) 

consisting of 15 members was established in each selected 

kebele. 

Demonstration and training activities were conducted at 

Farmers’ Training Centers (FTCs) with the participation of 

FRG members. 

2.4. Evaluation of the Hand-Operated Honey 

Extractor 

The hand-operated honey extractor was evaluated using 

participatory approaches, including group meetings and field 

demonstrations. These approaches encouraged the involve-

ment of farmers, development agents, and other participants 

throughout the implementation process. 

The machine was evaluated based on extracting capacity, 

extracting efficiency, and processing time. Three honey 

frames were used as the feeding rate for each replication, and 

three replications were conducted at each site. The evaluation 

was conducted in collaboration with researchers, technicians, 

and farmers. 

2.5. Awareness-Creation Techniques 

A multidisciplinary team of researchers and technicians 

was organized at Jimma Agricultural Engineering Research 

Center to conduct awareness-creation activities. Training 

and mini-field days were used to create awareness among 

farmers, development agents, and subject matter specialists 

regarding the operation, benefits, and maintenance of the 

machine. Training was provided to 60 farmers, 4 develop-

ment agents, and 4 subject matter specialists at the four se-

lected sites. 
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2.6. Communication Methods 

Extension teaching methods, including individual discus-

sions, group discussions, practical demonstrations, and field-

based interaction, were used to facilitate effective communi-

cation and learning among researchers, technicians, farmers, 

development agents, and other agricultural experts. 

2.7. Data Collection and Analysis 

Both quantitative and qualitative data were collected using 

observation and measurement, individual interviews, and fo-

cus group discussions. 

Quantitative data included machine performance indicators 

such as extracting capacity, extracting efficiency, processing 

time, number of honey frames processed, and time and labor 

savings. Data on training and mini-field-day participants were 

also collected. Farmers’ opinions and perceptions regarding 

the machine were collected using a five-point Likert scale 

ranging from very poor to very good. 

Quantitative data were analyzed using descriptive statistics, 

including means, frequencies, and percentages. Qualitative in-

formation was summarized descriptively. 

3. Results and Discussion 

3.1. Performance of the Machine 

The hand-operated honey extractor was evaluated based on 

extracting capacity, extracting efficiency, and processing time 

using three replications and three honey frames as the feeding 

rate at each site. 

The results showed that the machine had an average extract-

ing capacity of 41.5 kg h-1, an average extracting efficiency of 

97.6%, and an average processing time of 5.8 minutes. 

Table 1. Performance of the hand-operated honey extractor. 

Site Replication Time (min) Extracting efficiency (%) Extracting capacity (kg h-1) 

Gera 

TR1 5.80 97.60 41.00 

TR2 6.20 97.02 40.60 

TR3 6.30 96.90 39.40 

Mean 6.10 97.17 40.33 

Bulbula 

TR1 5.30 97.83 41.09 

TR2 6.02 97.01 42.42 

TR3 5.01 98.22 41.07 

Mean 5.44 97.69 41.53 

Hawa Yember 

TR1 6.50 97.56 41.00 

TR2 6.00 97.00 42.00 

TR3 5.50 98.00 43.00 

Mean 6.00 97.52 42.00 

Abalo Sota 

TR1 5.00 98.00 41.98 

TR2 6.00 97.60 42.30 

TR3 5.90 98.40 42.54 

Mean 5.63 98.00 42.27 

Overall mean  5.8 97.6 41.5 

Source: Own computed data. 

3.2. Training of Farmers, Development Agents 

and Subject Matter Specialists 

Both theoretical and practical training was provided to 60 

farmers, 4 development agents, and 4 subject matter special-

ists across the four selected sites. 

The training focused on the operation, handling, maintenance, 

and benefits of the hand-operated honey extractor and provided 

participants with practical knowledge on the use of the machine. 
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Table 2. Number of farmers, DAs and SMSs participating in training. 

Zone District Kebele Farmers DAs SMSs Total 

Jimma Gomma Bulbula 15 1 1 17 

Jimma Gera Gera 15 1 1 17 

Buno Bedele Chora Hawa Yember 15 1 1 17 

Buno Bedele Bedele Abalo Sota 15 1 1 17 

Total   60 4 4 68 

Source: Own data. 

3.3. Mini-Field Day 

A mini-field day was organized in collaboration with re-

searchers, technicians, and district agricultural experts. The 

event aimed to create wider awareness of the hand-operated 

honey extractor and demonstrate its operation and benefits to 

farmers and other stakeholders. 

A total of 45 participants attended the mini-field day, com-

prising 33 farmers, 4 development agents, 2 subject matter 

specialists, and 6 other participants from district agricultural 

offices. Of the total participants, 31 were male and 14 were 

female. 

Table 3. Number of participants in the mini-field day. 

Participants Male Female Total 

Farmers 21 12 33 

Development agents 3 1 4 

Subject matter specialists 2 0 2 

Other participants 5 1 6 

Total 31 14 45 

Source: Own computed data. 

3.4. Farmers’ Feedback 

Farmers’ feedback was collected from 20 respondents through interviews and focus group discussions. Respondents assessed 

the machine in terms of extracted-honey quality, honey-wax savings, time savings, labor savings, portability, suitability, and 

affordability. 

Table 4. Respondents’ perception levels of the hand-operated honey extractor (%). 

Criteria Very poor Poor Medium Good Very good 

Quality of extracted honey 0 0 0 0 100 

Honey-wax saving 0 0 0 5 95 

Time saving 0 0 0 0 100 

Labor saving 0 0 0 0 100 

Portability 0 0 5 10 85 
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Criteria Very poor Poor Medium Good Very good 

Suitability 0 0 5 5 90 

Affordability 5 15 25 0 55 

Source: Own computed data. 

The results indicated that all respondents rated the machine 

as very good in terms of improving the quality of extracted 

honey, saving time, and saving labor. Similarly, 95% of re-

spondents rated honey-wax saving as very good, while 5% 

rated it as good. 

Regarding portability, 85% of respondents rated the ma-

chine as very good, 10% as good, and 5% as medium. For 

suitability, 90% rated the machine as very good, 5% as good, 

and 5% as medium. 

Affordability received relatively lower ratings. Fifty-five 

percent of respondents rated the machine as very good in 

terms of affordability, while 25% rated it as medium, 15% as 

poor, and 5% as very poor. This indicates that affordability 

may be a constraint for some potential users. 

No respondent rated the machine as poor or very poor for 

quality of extracted honey, honey-wax saving, time saving, la-

bor saving, portability, or suitability. However, some respond-

ents expressed concerns regarding affordability. 

Overall, farmers perceived the hand-operated honey extrac-

tor positively because it provides an effective means of ex-

tracting honey while reducing processing time and labor re-

quirements. 

4. Conclusion and Recommendation 

4.1. Conclusion 

The pre-extension demonstration and evaluation of the 

hand-operated honey extractor were conducted in selected 

high-potential honey-producing districts of Jimma and Buno 

Bedele Zones, Oromia Region, Ethiopia. 

The machine was evaluated in collaboration with research-

ers, technicians, and farmers based on extracting capacity, ex-

tracting efficiency, and processing time. The machine showed 

an average extracting capacity of 41.3 kg h-1, an average ex-

tracting efficiency of 97.6%, and an average processing time 

of 5.8 minutes. 

Training and mini-field days were used as the main aware-

ness-creation methods. Training was provided to 60 farmers, 

4 development agents, and 4 subject matter specialists at four 

sites, while the mini-field day involved 45 participants, com-

prising 33 farmers, 4 development agents, 2 subject matter 

specialists, and 6 other participants. 

Feedback from 20 respondents showed favorable percep-

tions of the machine. All respondents rated the machine as 

very good in terms of quality of extracted honey, time saving, 

and labor saving. In addition, 95% rated honey-wax saving as 

very good, 85% rated portability as very good, and 90% rated 

suitability as very good. 

Regarding affordability, 55% of respondents rated the ma-

chine as very good, 25% as medium, 15% as poor, and 5% as 

very poor. This indicates that affordability remains an im-

portant issue to be considered during further scaling up. 

Overall, the hand-operated honey extractor was found to be 

useful, acceptable, and suitable for improving honey extrac-

tion under farmers’ conditions. The technology is therefore 

recommended for further scaling up among suitable beekeep-

ing farmers and cooperatives, with particular attention to af-

fordability and local manufacturing. 

4.2. Recommendation 

Based on the findings of the study, the following recom-

mendations are proposed: 

1) Zonal and district agricultural offices should strengthen 

linkages with local micro-enterprises and technical en-

terprises to facilitate local manufacturing and improve 

farmers’ access to the honey extractor. 

2) Practical training should be provided to farmers, operators, 

and development agents on proper operation, handling, 

routine maintenance, and basic repair of the machine. 

3) Local manufacturers and technical enterprises should 

work to reduce production costs and improve the afford-

ability of the machine for smallholder beekeepers and 

cooperatives. 

4) Further scaling up of the technology should focus on po-

tential honey-producing areas where farmers and coop-

eratives have a demonstrated need for improved honey 

extraction technologies. 

5) Farmer groups and cooperatives should be encouraged 

to use and manage the machine collectively where indi-

vidual ownership is not economically feasible. 

Abbreviations 

DA Development Agent 

FRG Farmer Research Group 

FTC Farmers’ Research Group 

JAERC Jimma Agricultural Engineering Research 

Center 

SMS Subject Matter Specialist 
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