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Assessment of butter production and marketing system in Ejere and Welmera districts, Oromia, Ethiopia

ABSTRACT

Aims: To assess butter production and marketing systems in selected districts of Oromia, Ethiopia, by evaluating production practices, marketing channels, and identifying major constraints.

Study design: Cross-sectional study.

Place and Duration of Study: Ejere and Welmera districts, Oromia, Ethiopia 9/2024-7/2025 

Methodology: Six kebeles were selected purposively based on dairy production potential. A total of 138 sample respondents were selected using simple random sampling technique with proportionality. Data were collected through surveys and interviews.  Data were analyzed using SPSS Version 25.

Results: A significant majority (84.8%, n=117/138) of respondents produced surplus milk. All producers (100%) processed milk into butter, but only 85.5% (n=118/138) engaged in selling it. Butter production served both home consumption and market purposes for 73.9% (n=102) of respondents. The main marketing actors were retailers (55.8%), middlemen (20.3%), and wholesalers (20.3%), with minimal direct consumer involvement (3.6%). Physicochemical analysis revealed an overall mean fat content of 80.34%. Solid non-fat (SNF) content was higher in highland samples (1.89%) than midland (1.57%), with an overall mean of 1.73%. Salt content was greater in midland butter (1.48%) compared to highland (1.37%), with an overall mean of 1.43%.

Conclusion: Butter production is a common practice primarily for dual purposes of home use and income. The marketing system is dominated by intermediaries. Major constraints include animal feed scarcity, disease prevalence, low milk yield, price fluctuations, and inadequate collection centers. Enhancing extension services for improved livestock management, focusing on processing for value addition, and developing stronger market linkages are recommended to address these challenges.
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1. INTRODUCTION
There are 10 million dairy cows in Ethiopia producing approximately 3.2 billion liters on average of 1.54 liters per cow per day over a lactation period of 180 days. The farm-level value of the milk is an estimated Birr 16 billion (Getabalew, et al., 2019). The values of other important animal products and services include blood, traction, transport, and manure for organic fertilizers and fuel. Estimated calf consumption and wastage of milk is 32% of the milk produced. Households consume approximately 85% of the milk collected, 8% of the milk is processed into products with longer shelf life, and 7% is sold. During peak production in the wet seasons, rural farmers, not part of formal cooperatives, face challenges marketing their milk as most regions experience a surplus. More surplus milk may be processed at the home into local cheese or butter. 

The most countries in sub–Saharan Africa, Ethiopia is unable to meet the increasing demand for milk and milk products for its increasing population (Giller, et al., 2021). Ethiopia and most of sub-Saharan countries, the climate is hot and humid; leading milk and milk products spoil easily during storage unless it is cooled or treated with preservatives (Tola, et al., 2019).  In the rural areas of Ethiopia, it is estimated that 40% of the milk produced is converted to butter, while only 9% is converted to cheese (Getabalew, et.al., 2019).Butter, a yellow-to-white solid emulsion of fat  globules, water, and inorganic salts produced by churning the cream from cows' milk. Butter has long been used as a spread and as a cooking fat (Trovato,et al., 2018). 

Butter a traditional natural food used worldwide and is essential for human nutrition. Due to its high fat content; Butter contains vitamin D, a nutrient that is vital for bone growth and development. It also has calcium, which is essential for bone strength. Calcium also helps prevent diseases such as osteoporosis, a condition that makes bones weak and fragile (Chandrawanshi,et al., 2018).  The vast majority of milk produced outside urban centres in the country is processed into milk products at household level using traditional technologies (Popkin & Reardon, 2018).  Therefore, traditional milk products such as butter, ghee, and milk protein-based foods contribute much to the dietary requirements of rural society and save the milk from spoilage and diversifies its use . However, On top of that commercial preservatives are not readily available in rural areas, while cooling systems are not feasible in some areas because of lack of facilities (Roro, 2018). These traditional preservatives used as a principle of acidification and moisture reduction and can thus make butter of good storage stability (Gemechu, et al., 2017). 

 Ejere and Welmera districts which were found in West Shewa Zone of Oromia Region and well known with its peculiar livestock and livestock products.  Milk and milk products particularly butter are very prominent commodities on the market and butter of this district is well known all the way from Ambo Zone to the capital city of the country Addis Ababa, fetching more prices. As far as marketing channels are concerned, dairy farmers in the study area have numerous outlets in which they can sell their milk. The main ones include primary cooperatives and private traders or processors. The other minor markets include restaurants, hotels and individual (Desalegn, et al., 2018). During prolonged fasting periods, demand and prices are decreased. In addition, the adoption of cooling transportation for milk is still in an early stage of development in Ethiopia, which increases substantially the risks of milk spoilage. Improving livestock marketing is critical to enhance households’ livelihoods and alleviate poverty in the country (Amanuel, 2019). 

3. MATERIALS AND METHODS

3.1. Description of the Study Areas

The study was conducted in two selected milk shed districts (Ejere and Welmera), of the Oromia Regional State in the central highlands of Ethiopia. The two districts are typical representatives of market oriented smallholder crop livestock production system. Proportion of high land 79% and midland 59% of kebele selected from the two districts. 
3.1.1. Welmera District

Welmera district is located 30 km West of Addis Ababa along the main road to Ambo. Geographically, the area is situated at 8°50’ - 9° 15’N and 38°25’ - 38°45’E with an altitude ranging from 2060 to 3380 masl. Welmera district is bordered by Sebeta Hawas distrioct, Ejere district, Mulo district, Sululta, and Addis Ababa on the south, on the west, on the north, on the northeast, and on the east, respectively. The average altitude of the districts ranges from 2200-2500 meter above sea level. The district is known by crop-livestock mixed farming system.  The rainfall pattern of the district is bimodal, with a short rainy period from February to April and a long rainy season from mid-June to September. The annual temperature and rainfall ranges from 18°C to 24°C and 1000 to 1100 mm, respectively

There are numerous small and large-scale dairy farms embracing local, exotic and cross-breed. The livestock population of Welmera district is estimated at 188,221 cattle, 108,652 sheep, and 15,420 goats 365,294 poultry, 8,062 horses, 1,406 donkeys, and 229 mules, 1,853 traditional and 870 transitional beehives Welmera Ddistrict Agricultural Office (WDAO, (2022).
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Figure 1: Map of welmera district
3.1.2. Ejere District

Ejere district is located 40 km west of Addis Ababa between 8° 51’16”N to 9°14’53”N and 38°15’2”E to 38°28’45”E. The altitude of the area ranges from 2060 to 3185 masl with an average rainfall of 1100 mm. The minimum and maximum temperature of the district is 9 and 28°C, respectively Ejere District Agricultural Office (EDAO, 2022). The district is characterized by a crop-livestock mixed farming system where cereal crops such as Teff, Wheat, Barley and Maize are commonly grown. Cattle, sheep and goat are the dominant ruminant species that support the livelihood of the farming community in the district. This district is one of the milks shed areas and well linked to milk market.  Livestock population consists of cattle, sheep, goats, equines and poultry. Dairy production is a common practice in the district and because of its proximity to Addis Ababa with better market fresh milk sale is the major source of income for dairy cattle producers.
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Figure 2: Map of Ejere distric
3.2. Sampling Techniques and Sample Size Determination 
The study districts were first stratified into highland and midland based on agro-ecology. Three kebeles from each district and a total of six kebeles were selected purposively based on their potential on butter production, suitability for market oriented Agriculture development and accessibility to move from one district to another., Gelgel Kuyu and Tullu Harbu, from high land and Burqa Harbu from midland Welmera district were selected whereas, Ilu Aga (Bekate) and Dhamotu from highland and Chiri (Bruh Tesfa) from midland of Ejere district were selected for this study. 

The households of dairy cattle producers were selected using simple random sampling technique from the lists of dairy cattle owners in each kebele of Welmera and Ejere districts and their number was determined based on proportion. Sample size was determined by (Yamane, 1967) with 95% confidence interval of precision. Based on the using the formula, 138 respondents of dairy cattle producers were selected and interviewed to gather data on dairy cattle producers’ practices, marketing system of butter, opportunities and constraints. 

Therefore, the Yamane formula to calculate the sample size was:

n=N/1+Ne2, using confidence level 95%

Where, N=population,   n=sample size,

e=margin of error (0.05), N (population of six Kebeles) = 210

n=N∕1+Ne2 =210∕1+210 (0.05) 2 = 137.70492≈ 138, n=138
Accordingly, a total of 138 respondents who produced butter were selected from both Welmera and Ejere districts and interviewed to collect required data on butter production and butter marketing system. The choice of equal sample sizes was a methodological strategy aimed at ensuring fairness, accuracy, and interpretability of the study results.

Table 1: Households sample size

	
	Agroecology Study Area
	Sample Kebeles
	Total No of farmers having milking cows 
	Sample  household

	Welmera
 
	High Land
	Gelgel Kuyu
	40
	26

	
	High Land
	Tullu Harbu
	39
	26

	
	Mid land
	Burqa Harbu
	67
	44

	 Ejere
	High Land
	Ilu Aga (Bekate)
	20
	13

	
	High Land
	Dhamotu
	21
	14

	
	Mid land
	Chiri (Bruh Tesfa)
	23
	15

	
	Total
	Six (6) kebele
	210
	138


3.3. Sources of Data and Methods of Data Collection

3.3.1. Sources of Data

Both primary and secondary sources of data were employed in this study. Primary data were collected by the questionnaire through interviewing of selected respondents using a structured questionnaire which was focused on butter production and marketing system of butter in both districts.

Secondary data which was assumed to supplement the primary data and it was obtained from various sources. The main sources of secondary data for this study were previous research findings, journals, internets, report of Ministry of Agriculture at different levels, report of GOs and NGOs at different levels, CSA reports and other published and unpublished materials.

3.3.2. Methods of Data Collection
Both qualitative and quantitative data were collected from primary and secondary sources through different data collection methods including individual interviews with the help of structured questionnaires, focus group discussion, key-informant interviews and direct observation.

3.3.2.1. Structured Questionnaires

Structured questionnaires were prepared in English language first and translated to Afan Oromo language and pre-tested and then, questionnaires were edited for its validity, consistency and clarity to the objectives of the study based on the pre-test result questionnaires were developed. Questionnaires were administered to the selected respondents to collect the data. Interviewing the sample households through questionnaire was important, as the sample households may not read and write to fill the questionnaire.

3.3.2.2. Focus Group Discussion

Focus group discussion (FGD) was employed with the participants of selected kebeles which encompasses eight persons in a group who can debate on the subject by considering their age, their indigenous knowledge and experienced with butter production. One FGD was undertaken by selecting households from each selected Kebele to engage in the discussion. The subject to be presented in the focus group discussion would include butter production, marketing channel opportunities and constraints of butter production available as well as alternative solutions to alleviate the current problem, government policy for the sector, accessibility of the extension service. Information gathered from FGD was used also for triangulation (validation of the information obtained from survey).

3.3.2.3. Key Informants Interviews
Key informants interview was conducted to gather relevant information from selected section of communities such as model dairy cattle producers, development agents, kebele leaders and dairy cattle experts those who were knowledgeable and had better experience in the subject. Discussion was undertaken with 12 key informants include six of them were experts of dairy cattle  and development agents while other participants were model dairy cattle producers, kebele leaders and district experts. A key informant was anyone who could provide detailed information and opinion base on his or her knowledge of milk  production in the study area. 

3.3.2.4. Observation
Observation method was used to verify some of the data collected from the respondents. Direct observation was used in area such as butter production, marketing system of butter and opportunities and constraints of butter production. This method was used in order to reduce the chances of incorrect data being collected from interviewed respondents.  Enumerators were acquainted with the question, trained on methods of data collection and interviewing techniques. 

3.5. Methods of Data Analysis 

The data collected were entered into Microsoft excel spread sheet and analysed using Statistical package for social science (SPSS) version 25 Descriptive statistical tools such as frequency, percentages, mean and standard error was used to present the result. Analysis was made to avail information on the butter production practices, marketing system of butter production, opportunity, and constraints in the study area. 

4. RESULTS AND DISCUSSIONS
4.1. Socioeconomic Characteristics of the Respondents

4.1.1. Sex and Age of the respondents 

This study showed that different genders played distinct roles in household Butter production, marketing activities. As indicated in Table 2, the majority (73.9%) of the 138 respondents were female, with 26.1% being male respondents. This finding agrees with the finding of Judith (2024) who reported that 81.6% were female and 12.6% were male for improving milk safety, value addition, and marketing. Men were solely responsible for milking and the women for cleaning up milking utensils and churning milk. Research indicates that women in Ethiopian pastoralist societies are actively involved in milking practices, which are essential for household nutrition and income generation. Despite their contributions, these roles are frequently overlooked in broader discussions about pastoralism and food security (Alemayehu, 2019; Tadesse, 2020).

In the FGDs, both men and women described and clearly differentiated the specific gender roles in milk processing in the community. Both men and women noted that men and boys were solely responsible for milking cows. Both men and women FDGs confirmed the prevailing norm and cultural belief that men and boys were not supposed to milk cows because it was taboo. Some of the taboos attached to milking by men and boys included the belief that male inferiority perception by Female, this finding does not in line with the finding of Judith I (2024) who reported that Some of the taboos attached to milking by women included the belief that it would lead to death of cattle and that girls would not get married.

Research in agricultural sectors often revealed that younger adults (ages 18-30) are underrepresented in surveys and studies.  A study by Smith and Johnson (2020) found that only 5% of participants in their research on dairy farming practices were aged 20-30.  This finding not agree with the finding of (Nguyen et al., (2021) found that in studies related to precision agriculture technologies, younger farmers (under 30) made up about 30% of the respondents, indicating that the subject matter significantly influences participation rates.
The largest group is 41-50 years old, comprising 36.2% of the respondents. This suggests that the study may be more relevant or appealing to middle-aged participants, possibly due to factors such as career stability or life experiences that influence their perspective.  Research in agricultural studies often shows that middle-aged individuals represent a significant portion of survey respondents. A study by Kumar and Singh (2020) found that farmers aged 40-50 constituted about 35% of participants in surveys related to dairy farming practices. 

The dominance of the productive age group in the Delbo area Wolayita Zone was also noted by Ayantu (2006) and Roro (2020).and Nedjo district West Wollega Zone.The finding that the 31-40 age group comprises 29.0% of respondents in the context of milk production and marketing which is similar with the study by Martin and Roberts (2020) found that approximately 30% of participants in their survey on dairy marketing strategies fell within this age range. Research in dairy farming and agricultural marketing often indicated that the 31-40 age groups are highly engaged. On the other hand, this finding is different from the finding of Nguyen et al. (2021) reported that only 10% of respondents in their research on dairy production were aged 18-30, highlighting a generational gap in marketing engagement this difference is due to cultural practice and lack milk production marketing adoption.

Table 2.: Sex and Age of the Study Areas

	Educational levels                 
	Frequency

(Welmera )
	Percent
	frequency 

(Ejere)
	Percent
	Cum %      

	Age 
	Frequency

(Welmera)
	Percent
	Frequency

(Ejere) 
	Percent
	Cumulative Percent

	20-30
	3(69)
	4.3
	2 (69)         
	2.9
	3.6

	31-40
	20(69)
	29.0
	20(69)         
	29.0
	29,0

	41-50
	26(69)
	37.7
	24(69)         
	34.8
	36.2

	51-60
	16(69)
	23.2
	19(69)         
	27.5
	25.4

	61-70
	4(69)
	5.8
	4(69)         
	5.8
	5.8

	Total
	69(138)
	100.0
	69(138)
	100.0
	


4.1.2 Educational level of the Respondents in the Study Areas

With 8.7% of respondents in Welmera and 15.9% in Ejere being uneducated, these figures align with Kumar and Singh's findings, indicating that a significant portion of the population may face challenges in effectively participating in milk production and marketing. Kumar and Singh, (2020), found out that uneducated farmers often struggle with dairy practices and marketing strategies. The lack of basic literacy limited their ability to understand market information, pricing strategies, and new technologies.

The 23.2% in Welmera and 27.5% in Ejere who have completed grades 1-4 suggest that while they have basic literacy, they may still be ill-equipped to navigate the intricacies of milk marketing.  This study agrees with the finding of Martin and Roberts (2020) who highlighted that farmers with only primary education often lack the skills necessary for more complex marketing strategies, such as understanding market demand or quality control.

With 27.5% in Welmera and 24.6% in Ejere falling into this category, it showed that a substantial portion of both populations might engage in milk production but might not fully leverage modern marketing practices due to limited educational backgrounds.  Patel (2019) indicated that farmers with education up to grade 8 are somewhat better positioned to adopt new practices and engage with markets, although they still may rely heavily on traditional methods.

The lower percentages of individuals with higher education (20.2% for grades 8-12 and 7.3% for college in Welmera; 13.1% for grades 8-12 and 4.3% for college in Ejere) indicate potential limitations in adopting advanced marketing techniques and understanding market dynamics. Studies indicate that individuals with higher education levels (grades 8-12 and college) are more likely to engage in innovative practices and effectively utilize marketing channels (Nguyen et al., 2021). They were often better informed about market trends and consumer preferences.

Table 3: Educational levels of the respondents
	Educational levels                 
	Frequency

(Welmera )
	Percent
	frequency 

(Ejere)
	Percent
	Cum %      

	Uneducated
	6(69)
	8.7 
	11(69)
	15.9
	12.3

	can read and write
	7(69)
	10.2
	10(69)
	14.6
	12,3

	grade 1-4
	16(69)
	23.2
	19(69)
	27.5
	25.4

	grade 5-8
	19(69)
	27.5
	17(69)
	24.6
	26.1

	grade 8-12
	14(69)
	20.2
	9(69)
	13.1
	16.7

	College
	5(69)
	7.3
	3(69)
	4.3
	5.8


4.1.3. Marital Status and Religious of the Respondents in the Study Areas 

The majority of respondents from both Welmera (81.2%) and Ejere (82.7%) were married, indicating a strong prevalence of marriage in these communities. The overall percentage of married individuals was 81.9%. A small proportion of respondents were single, with 5.8% from Welmera and 4.3% from Ejere. This showed that single individuals were a minority in both study areas, accounting for an overall percentage of 5.1%. The percentage of widowed respondents was identical in both districts 8.7%. This highlighted a consistent rate of widowhood across the two communities. The divorced category also showed consistency, with both areas reporting 4.3% of respondents as divorced. This indicated a relatively low incidence of divorce among the surveyed populations.

The religious distribution among respondents in the study areas reveals important demographic insights. In both Welmera and Ejere, Protestantism is identified as the most common faith, with 42.1% and 50.7% of respondents, respectively. Additionally, a significant portion of the population identifies as Orthodox Christian, comprising 30.4% in Welmera and 29.1% in Ejere districts.

This indicated a predominantly Christian demographic in these regions, with limited representation of Muslims and other religions. Such a religious landscape may influence community interactions and cultural practices. The presence of both Protestant and Orthodox communities suggested potential for social cohesion and shared cultural traditions
In examining the religious distribution in Welmera and Ejere, the researcher showed how faith shapes community dynamics and cultural practices. The Muslim population, while relatively small at 11.6% in Welmera and 7.2% in Ejere, suggests that Islamic practices and community needs may have less influence on local policies and resource allocation. Conversely, the significant presence of Protestant (42.1% in Welmera and 50.7% in Ejere) and Orthodox Christians (30.4% in Welmera and 29.1% in Ejere) indicates a predominantly Christian demographic, which likely plays a crucial role in shaping community identity and social cohesion. Additionally, the "Other" category, representing various faiths and spiritual beliefs at about 14.5%, highlights the cultural richness that diverse belief systems bring to these regions. Such diversity is important in multi-religious societies (Hussain Murtaza, 2019), and as noted by Khan et al. (2021), religious beliefs significantly influenced community engagement in economic activities like milk and butter production.

Table 4: Marital status and Religious of the respondents
	Marital status                 
	Frequency

(Welmera)
	Percent
	Frequency

(Ejere) 
	Percent
	Cum %        

	Married
	56(69)
	81.2 
	57(69)
	82,7
	81.9

	Single  
	4(69)
	5.8
	3(69)
	4.3
	5.1

	widowed   
	6(69)
	8.7
	6(69)
	8.7
	8.7

	Divorced
	3(69)
	4.3
	3(69)
	4.3
	4.3

	Total
	69(138)
	100.0
	69(138)
	100.0
	100.0

	Religious
	Frequency
	Percent
	Frequency 
	Percent
	Cum % 

	Protestant
	29(69)
	42.1
	35(69)         
	50.7
	46.4

	Orthodox
	21(69)
	30.4
	20(69)         
	29.1
	29,7

	Muslim
	8(69)
	11.6
	5(69)         
	7.2
	9.4

	Other
	11(69)
	15;9
	9(69)         
	13.0
	14.5




4.2. Butter Churning Practices

The data indicates that 29% of households are producing surplus milk, which is essential for enhancing food security by allowing families to meet their nutritional needs and generate additional income through sales. This ability to produce surplus milk reflects effective management and utilization of dairy resources, vital for rural livelihoods. This finding is in agreement with finding of (Mekonnen et al., 2017). Additionally, 24% of respondents are involved in milk processing, demonstrating significant engagement in converting raw milk into value-added products such as yogurt and cheese. This processing not only improves food safety and extends shelf life but also increases the economic value of dairy products, crucial in areas with limited access to refrigeration (Kassie et al., 2019). Furthermore, 25% of households are engaged in butter production, a culturally important product in Ethiopian cuisine that serves as a source of income. The ability to produce butter exemplifies effective utilization of dairy resources, contributing to both nutrition and economic resilience (Hassan et al., 2018). Finally, 22% of households sell butter in local markets, indicating economic integration and providing essential income for families. The sale of dairy products like butter enhances household livelihoods and supports local economies, contributing to overall community development is agree with  (Mekonnen et al., 2017).

Table 5: Surplus milk production, Milk processing, butter production in the study area

	Parameters 
	N
	% 

	Surplus milk production
	40
	29

	Milk Process
	33
	24
          

	Butter Production                                 138                                                1.00±0.00
	35
	25
                                            1.00±0.00

	Butter Sell in your area                         138                                               1.00±0.00
	30
	22
                      138                                               1.00±0.00


4.2.1. Livestock Number and Composition

Cattle producers in the study areas kept different herd composition for different purposes depending on feed availability, human power for herd management and income level for fulfilling different facilities required. According to the total average cattle holding per household was in the study areas (Table 6).  Agajie T.,et al. (2002) also reported average cattle per household of 7.2 at West Shoa Zone which is slightly similar to the current study.  On average, households kept approximately 1.73 milking cows, which constituted the largest proportion (30.2%) of the herd structure. This implied that a large portion of cattle holdings were devoted to milking cows, which was probably due to their significance in the production of dairy products.

The average number of dry cows was 0.95, accounting for 7.5% of the herd structure. This relatively low percentage indicated that fewer cows are kept in this category, possibly due to management practices that prioritize productive animals. The average number of pregnant cows in this category is 1.50, which accounted for 23.1% of the herd structure. This is an important aspect of herd management as it indicated future milk and calf production potential. The average number of heifers was low at 0.40, making up 11.5% of the herd. This might suggest a focus on immediate production rather than future breeding stock, or it could indicate challenges in breeding practices

.With an average of 0.30 calves per household, this category accounted for 17.3% of the herd structure. This showed that while calves are present, their numbers are limited compared to other categories, which might affect future herd growth. There was a diverse but imbalanced herd structure, with milking and pregnant cows being prioritized over young stock (heifers and calves) and dry cows. The presence of pregnant cows indicated potential for future production; however, low numbers of heifers and calves might raise concerns about sustainability and herd replacement in the long term.

Table 6: Average cattle holding per house hold in the study areas

Herd structure (local)


 %                    Mean ± SE

              
Milking cows                                        30.2                      1.73 ± 0.07 (262)

           

Dry cows                                             7,5                        0.95±0.05 (65)


Pregnant cows.                                    23.1                     1.50±0.04 (200)                              

Heifers                                                11.5
           0.40±0.03 (100)
                        

Calves 
                                               17.3                    0.30±0.02 (150)                               
Bulls 
                                               10.4
           0.39±0.03(90)
                      

Overall mean cattle/HH

        100.00                 5.27(867)




4.3. Milk Production and Butter Processing

A significant portion of respondents identified milk scarcity as the primary reason for prioritizing milk processing. This indicated that during certain seasons, the availability of milk might fluctuate, prompting producers to process milk to manage supply effectively. The finding of this study showed that milk scarcity often drove producers to adopt processing techniques to extend the usability of their milk and mitigate losses during low production periods. Kumar et al., (2015) found that many dairy farmers in rural areas face significant fluctuations in milk production due to seasonal changes, leading to strategies such as processing to manage surplus and scarcity effectively. This highlighted the importance of processing as a response to milk scarcity.

The desire to increase the shelf life of milk was highlighted as a key reason for processing. This was crucial in regions where transportation and refrigeration might be limited. Extending shelf life through pasteurization or other processing methods was essential for reducing waste and increasing marketability. Studies had shown that effective processing techniques can significantly enhance the shelf life of dairy products, making them more viable for sale in local and distant markets reported by Gonzalez et al., (2018) who indicated that dairy processing techniques, such as pasteurization and fermentation, can significantly extend the shelf life of milk and dairy products. This was crucial for producers in regions without reliable refrigeration, aligning with the priority given to increasing shelf life.

Product diversification was ranked third, indicating that producers are interested in creating a variety of dairy products beyond fluid milk. This diversification could help meet consumer demand and increase profitability. The finding of this study indicated that diversification in dairy product offerings can lead to increased sales and customer loyalty, as it allows producers to cater to varying consumer preferences and market trends. According to Weiss (2016), diversifying dairy products could lead to increased profitability and market reach for dairy farmers. 

Generating income from butter production was the least prioritized reason, which might suggest that while it is an important aspect, it was not the primary focus for all producers. However, the emphasis on butter income highlights the potential profitability of value-added dairy products. Literature indicated that value-added products like butter can significantly enhance the income of dairy farmers, especially in regions with a strong market for such products. Bennett et al. (2019) found that producing value-added dairy products like butter and cheese could significantly increase a farmer's income. The study emphasized that while butter income generation might be lower in priority, it still represented a valuable opportunity for profitability.

Table 7: Reason of milk processing in the study areas

	Parameters
	N
	%

	Small milk(milk scarcity) 
	53
	38

	To increase shelf life
	32
	23

	To diversify the product
	30
	22

	To generate better  income
	23
	17


The mean average volume of milk churned at a time in the study area was 10.0 liters; but the findings of Eyassu (2014), reported that an average volume of 7.5 liters of milk churned at a time in North Western Ethiopia, was marginally lower than the current result. And marginally less than Roro's (2020) reported that.34 milk churned at a time in Nedjo District, Ethiopia. This variation may be due to the number of milking cows in these separate study areas or the variation in milk yield per cow per day.  

In the study area, the average churning time was 2.47 hours (Table 8). This extended duration may be attributed to colder temperatures, which can lead to longer churning times. O'Connor (1995) noted that churning time increases as churning temperature decreases. According to Getabalew et al., (2020), the higher temperatures in these areas facilitate the emulsification of fat, allowing for quicker separation of cream from buttermilk 

Additionally, the overall average amount of milk required to produce one kilogram of butter in the study area was 17.00 liters (Table 8). This finding is lower than the reported of 18.1 liters in north western Ethiopia (Eyasu, 2014). The observed difference might be due to variations in the fat content of the milk used for butter production. 

Table 8: Butter production process

	Parameters
	Mean±SE

	Average souring time (days)    
	3.15±0.041

	Average milk churned at a time (lit.)

	 10.0 ±0.28

	Duration of time to complete churning (hrs
	2.47±0.61

	Volume of milk required to produce a kg of butter (lit.)
	17.00 ±0.48


4.3.1. Purposes of Butter Production by Smallholder Producers

The result of this study indicated that there were three purposes of butter production by smallholder producers in the study areas namely, home Consumption, production for commercial (market), and for both. 
The analysis of the purposes of butter production revealed significant insights into consumer behaviour and market dynamics (Fox et al.,2020). According to the data, a substantial majority of respondents (73.9%) indicated that butter was produced for both home consumption and market distribution. This showed that many producers were catering to both personal use and broader market demands, reflecting a dual-purpose approach that enhanced the economic viability of butter production.

In contrast, only 4.3% of respondents reported producing butter solely for home consumption, indicating that individual or family-scale butter production was relatively uncommon. This low percentage might be attributed to the availability of commercially produced butter, which offered convenience to consumers. For instance, a study by the Dairy Research Institute found that the convenience of store-bought butter significantly influenced consumer purchasing decisions, leading to a decline in home production (Dairy industry development in Ethiopia). Additionally, 21.7% of respondents indicated that they produced butter exclusively for market sale, highlighting a significant portion of production aimed at commercial distribution. This finding aligns with findings from the International Dairy Federation, which reported a growing demand for dairy products in commercial markets driven by factors such as population growth and dietary shifts (International Dairy Federation, 2020). Overall, the findings indicated that butter production was predominantly driven by a combination of home use and market demands, indicating a robust market for butter that supported both individual consumption and larger-scale sales. This dual focus might contribute to the stability and growth of the butter industry, as it catered to varied consumer preferences and market opportunities. As noted by the Food and Agriculture Organization, understanding these dynamics is crucial for producers looking to adapt to changing consumer trends and preferences in the dairy sector Food and Agriculture Organization (FAO, 2019).

Table 9: Purposes of butter production

	 Purpose
	Frequency
	Percent

	Home consumption
	6
	4.3

	Market
	30
	21.7

	For both
	102
	73.9

	Total
	138
	100.0


4.4. Marketing of Milk and Milk Products

Fresh milk may not be a preferred product in the study area due to inadequate infrastructure, cultural restriction to sell fresh milk.This finding is in agreement with  Lemma (2004), selling of fresh milk was not common in East Shoa zone for the reasons of inadequate infrastructure, limited market access and cultural preference. This indicated that Butter is the most popular product, with a significant majority of respondents in both areas indicating they sold butter (108 out of 138 respondents (78.2%). This indicated a strong preference for butter over other milk products in both districts. This finding is slightly in agreement with the finding of Mekdes (2008) who reported 96.65% sale of butter in Wolayita zone.

Table 10: Selling patterns of milk and milk products in the study areas
	Parameter                                 Welmera (N = 69)           Ejere  (N = 69)      Overall                                                                                                                                                          

                                                                                                                      mean (N = 138)

	product                 
	Frequency
	Percent
	frequency 
	Percent
	Cum %        

	
	Fresh milk
	14 (69)
	20.0
	12(69)
	17,4
	18..8

	
	Butter
	51 (69)
	74.2
	57(69)
	82.6
	78.2

	
	Ayib       
	4(69)
	5.8
	-
	
	3.0

	
	Total
	69(138)
	100.0
	69(138)
	100.0
	100.0


The cost of milk and milk products varied according to the respondents depending on the time of year and the occasion (Table 11). As a result, the cost of milk and milk products was higher and significantly different (P<0.05) during the dry season and festivals than during the wet season and during the fasting period. There were several possible explanations for the comparatively higher cost of dairy products during dry seasons and festivals. One of these was that milk production was extremely low during these times due to a shortage of green grass (feed) and the lack of supplemental feed. As a result, the supply of milk and milk products decreased, and prices rose. Festivals increase the demand for all dairy products, which raised their cost. However, during the wet season, milk production is relatively high, meeting market demand and resulting in a decrease in price.  

 Similarly, the low demand for dairy products during the fasting period also resulted in a decrease in their price.  Mekdes (2008) also noted that because there was a lower supply and a higher demand for dairy products during the dry season and festivals, respectively, in the Wolayita zone, the prices of these products were comparatively higher than those during the wet season and during the fasting period. A low market price for milk and milk products therefore encouraged producers to process and preserve butter in various ways. Alganesh (2002) found that butter produced during the wet season and fasting period was either sold at lower prices or preserved for later use, which is consistent with the findings of this study

Table 11: The average price of milk and milk products in birr at different season and occasion in the study areas
Seasons and occasions

Products   

 Dry season    
  Wet season
    Festivals 
        Fasting    

                                    Mean ± SE
  Mean ± SE 
    Mean ± SE         Mean ± SE  

Fresh milk (birr/lit) 
80 ± 0.38a 
60 ± 0.58b
       75 ± 0.62a
           50 ± 0.36

Butter (birr/kg) 
800 ± 1.50a    750 ± 1.3b                 800 ± 1.21a          650 ± 1.34

Cheese (birr/kg)           300 ± 0.56a   250 ± 0.4b                 300 ± 0.56a          250 ± 0.5
Means within the same row that bear different superscripts are significantly different at P<0.05 SE = Standard Error of mean

4.5 Milk and Milk Products Storage and Processing Equipments

Farmers in the study areas used different equipments for milk and milk products storage and processing depending on materials availability, preferences and knowledge about advantage of the particular equipment. They also used one type of equipment for different purposes (Table 12). Accordingly, clay pot was commonly used for fermented milk storage (60%) as it created uniform fermentation of the milk; deliver good aroma and test for milk and milk products after fumigation. The current study is in line with the finding of Alemayehu (2010), who reported the common use of small, medium and large sized clay pot for treated butter storage, fermented milk storage and churning purpose, respectively in Wolayita zone. Likewise, gourd (’qabe’) was more commonly used for milking purpose (100%) as it is suitable for smoking and retains aroma from fumigants and cleaning material

Farmers in the study areas utilized various equipment for the storage and processing of milk and milk products, influenced by the availability of materials, personal preferences, and knowledge of the advantages of specific equipment. Notably, they often employed one type of equipment for multiple purposes (Table 12). For instance, clay pots were commonly used for storing fermented milk (60%), as they promote uniform fermentation and impart a desirable aroma and taste to the milk and its products after fumigation. This finding aligns with Mekdes (2008), who reported the prevalent use of small, medium, and large-sized clay pots for storing treated butter, fermented milk, and for churning in the Wolayita zone. Similarly, Abebe (2015) noted that clay pots are widely favored in the Oromia region for their ability to enhance the flavor of dairy products.

Additionally, gourds (locally known as ‘qabe’) were predominantly used for milking (100%), as they are effective for smoking and retain the aroma from fumigants and cleaning materials. This practice is supported by the findings of Tesfaye (2016), who highlighted the traditional use of gourds in various pastoral communities for milking and storage, emphasizing their role in maintaining the quality of the milk.

Table 12: Processing materials and milk products in the study areas

	Equipment
	Milking (%)
	Churning (%)
	Butter storage (%)



	Clay pot


	-
	-
	70% suitable for storage

	Plastic jar
	Suitable for smoking and deliver good aroma (80)
	Suitable for rocking on floor (100)
	

	Gourd


	Suitable for smoking and deliver good aroma (20)
	-
	-

	Cans
	-
	-
	Security, 

hygienic and longer shelf life (30)


The result presented in Table 13 showed an overview of the estimated average consumption of milk and milk products per week per household in the study areas. There were three milk products namely, ergo, Butter, and Buttermilk, along with their average consumption, standard error, and percentage contributions to total milk product consumption. yogurt was the least consumed product among the three listed, accounting for only 11.6% of total milk product consumption, this relatively low consumption indicated that Ergo was less available compared to other dairy products in the study areas. Butter had a moderate level of consumption, contributing to 34.1% of the total dairy product intake. This indicated that butter was a more significant part of the households' dairy consumption compared to Ergo, indicating it might be a staple or preferred dairy product for cooking or spreading. Buttermilk is the most consumed product, with a mean consumption of 4.56 liters per week, accounting for nearly half (48.4%) of the total milk product consumption. This high level of consumption showed that buttermilk was likely a key dietary component in these households, possibly due to its versatility and cultural significance in local diet

Table 13: Estimated average milk and milk products consumed/week/HH in the study areas

Product 



    %                                    Mean ± SE

 

Yogurt (lit.) 

 

    11.6
                        1.34 ± 0.12 


Butter (kg.)



     34.1
             0.15 ± 0.01

Buttermilk (lit)


    48.40
             4.56±0.18

4.6. Market Places of Milk and Milk Products

Respondents sold milk and milk products at nearby markets, particularly in Ejere (21.8%). The lower percentage in Welmera district showed less reliance on market-based sales, which might be due to cultural factor.

The majority of milk sale occurred at the farm gate, especially in Welmera (72.4%) compared to Ejere (65.2%). This indicated that direct sale from producers to consumers were a significant channel for milk distribution in both study districts. Bennett et al., (2019) mentioned that direct sale could reduce transportation costs and ensure fresher products for consumers, aligning with consumer preferences for quality and freshness. 
Sale through cooperatives was relatively low in both study districts (8.7% in Welmera and 7.2% in Ejere). This indicated that while cooperatives could play a role in marketing and distributing dairy products, their current impact is minimal which is not in line with Jensen et al., (2020) who reported that enhancing the role of cooperatives could improve access to markets and provide better prices for farmers through collective bargaining. 

Table 14: Market places of milk and milk products in the study areas

	Parameter                                 Welmera (N = 69)           Ejere  (N = 69)            Overall                                                                                                                                                          

                                                                                                                         mean (N = 138)

	place               
	Frequency
	Percent
	frequency 
	Percent
	Cum %        

	
	At market found in nearby town
	11 (69)
	15.9
	15(69)
	21,8
	18..8

	
	At farm gate
	50 (69)
	72.4
	45(69)
	65.2
	68.9

	
	Cooperative   
	6(69)
	8.7
	5(69)
	7.2
	8.0

	
	Any other                                    
	2(69)
	3
	4(69)
	5,8
	4,3

	
	Total
	69(138)
	100.0
	69(138)
	100.0
	100.0

	
	
	
	
	
	
	


4.6.1 Actors in the Butter Marketing System

In the study areas, the price of one kilogram of butter averages was around 650 birr, which was influenced by production costs, including expenses for feed, labour, and maintenance. Increases in these costs typically lead to higher retail prices. Seasonal variations also played a significant role, as butter prices fluctuate with dairy production cycles lower prices might occur during peak production months due to increased milk supply, while shortages in off-peak seasons can drive prices up. 
The most prominent actors in the butter marketing system in the study areas were Retailers, accounting for 55.8% of the responses. Both Middlemen and Wholesalers had an equal representation of 20.3%, indicating that they played a significant role in the marketing system of butter in the study areas. On the other hand consumers had the lowest representation at 3.6%, showing that they were not directly involved in the marketing process or that their role was less prominent compared to other actors.

In general the result provided valuable insights into the perceptions of local market prices, seasonal variations in butter sales, and the key actors involved in the butter marketing system. These findings could help in understanding the dynamics of the butter market and inform decision-making processes for producers, marketers, and policymakers.

Table 15: Actors in the Butter Marketing System

	Purpose
	Frequency
	Percent

	Retailers,
	77.6
	55.8

	Middlemen 
	               28
	20.3

	Wholesalers
	28
	20.3

	Consumers
	4.4
	3.6


4.6.2. Mode of Transportation to Local Markets

The primary method for transporting butter to local markets was by trekking on foot. Respondents from Welmera and Ejere districts reported that they used horse drawn carts for this purpose. Additionally, in Welmera district, some respondents mentioned using three-wheeled vehicles to deliver butter to local markets. However, transporting butter on foot exposed it to direct sunlight, which could cause it to melt and resulted in considerable post-harvest losses. Furthermore, this exposure could lead to oxidation, potentially compromising the quality of the butter.

4.7. Opportunities and Constraints and of Butter Production in   the Study Area 
4.7.1. Opportunities of Butter Production
Gebreyohanes et al.,(2021) The study identified several opportunities for butter production that can enhance economic growth and food security. There is a notable rise in demand for dairy products, particularly butter, which holds cultural significance in communities. Enhancing infrastructure is crucial, as it can improve access to markets, allowing farmers to sell directly and increase profit margins. The research also highlights the importance of training programs focused on best practices in butter production and the potential benefits of forming cooperatives to enhance efficiency and bargaining power among producers.

4.7.2. Constraints of Butter Production
Inconsistent milk supply and quality are significant challenges for butter production in these districts. Factors such as seasonal variations and animal health issues contributed to the variability in milk availability, which directly impacted the quantity and quality of butter produced. A study in the Bench Sheko and Sheka Zones highlighted similar constraints regarding raw milk supply affecting dairy production (.Derese, 2016).Farmers stated that low quantity and quality of feed available for animals especially during dry season was the major constraint for butter production. As they mentioned that less grazing land left from the more land taken for crop production and the more other herd composition also competed for feed available. In addition, they reported that industrial by-products are costly and inaccessible nearby to feed milking cow. Similarly, low productivity of animal resulting from poor genetic makeup was also the second major constraints. 
Likewise, farmers stated that labor scarcity for livestock husbandry practices limited farmers to keep more milking cows for more butter production. Disease outbreak like black leg, Bovine pasteourelosis and internal and external parasites at some seasons were also taken as the fourth major constraints for butter production. Farmers reported that if an animal acquired disease at any stage of lactation, there was in decline in milk production until recovery. Solomon et al. (2014) reported constraints of milk production in their order of importance as feed shortage, disease prevalence, lack of capital, water and labor scarcity in Metekel Zone. Disease prevalence was set in second order according to this author; this may be due to relatively high temperature in Metekel zone which favored disease outbreak. 

Farmers reported that low milk produced resulted from small milk producing cows and low milk yield per cow was the primary constraint for butter production.  Similarly, farmers also stated that low fat recovered from available milk was the second major constraint for butter production. This indicated that loss of butter in buttermilk was high. Gonfa et al. (2001) also stated that fat recovery is an important factor determining the efficiency and profitability of smallholder dairy enterprises in the Ethiopian highlands. The study conducted at Wolayita zone also found low milk yield and lack of improved churning materials as the major butter production constraints (Mekdes, 2008). 

Milk and milk products’ marketing is also constrained by many factors including low price, price fluctuation over time, lack of collection centers and poor access to market.  Respondents reported that price of milk and milk products did not match to the input required and farther its fluctuation over time depending on seasons and occasions. According to Mekdes (2008), low price, price fluctuation over time and lack of collection center constrained marketing of milk. Therefore, in that case, farmers usually preferred to process the product and store by treating traditionally. Likewise, for the poor access to the market, they stated the possibility to combat through establishing collection center.

Table 16 Ranked constraints of butter production in study areas

Constraints                                                
Ranks of constraints (%)

                                                                         1st
   2nd    
 3rd
     
        
Milk production

Feed scarcity




77.11
  14
 6.50
          

Low productivity of animal


13.72 
  31.12   25.65
         

Labor scarcity




2.22 
 14
   34
           

Disease




5.29
  28.55
  13.70      

Others





1.66 
 12.33 
  21.15      

Milk processing and butter production

Low milk produced



50.22 
 21.67
    15.73            

Low fat recovery



17.23 
 30.83
     25.73                

Non-uniform fermentation


17.55 
 22.50
     31.76      

Delay fermentation



15
 25 
     26.78      

Butter marketing

Low price




52.34
  22.50
      14.32      
 

Price fluctuation over time


28.33
  46.67       32.34           

No collection center



14.33 
  25.83        38.58           

Poor access to market


- 
5            14.17        42.66    -

5. CONCLUSIONS AND RECOMENDATIONS

5.1. Conclusions

The average age of households the study area was 41-50 years old. Therefore, there are active age groups to participate actively for productive age group. The participation of female households in butter production activity was insignificant and this might signify how far most of them were at a distance of access for better financial resource.
Cattle producers in the study areas kept different herd composition for different purposes depending on feed availability and income level for fulfilling different facilities required. Accordingly, the total average cattle holding per household in the study areas was 7.57. In the study areas, milk processing was common to increase shelf life of the products and diversify the products and to generate income in their order of importance. The study revealed that butter production in the study area was primarily intended for home consumption and sale. Laboratory analysis indicated that butter from the midland region has lower moisture content as compared to the highland region. Fat Content Butter from the midland region has a slightly higher as compared to the highland region. Butter from the highland region has a higher solid non-fat content as compared to the midland region. Butter from the midland region has a higher salt content as compared to the highland region.
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