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Abstract: The study was conducted to investigate traditional processing and marketing patterns of milk at
urban smallholder dairy farms in Jimma town of Oromia Regional State, Ethiopia. A single-visit-multiple-subject
formal survey technique was used to collect data. A total of 54 smallholder dairy farming households were
randomly selected and interviewed using pre-tested, structured questionnaire. The study revealed that 46.3%
of  the  respondents  process  whole  milk to other dairy products. The majority of the respondents processed
milk primarily for family consumption, except sour milk which is sold by few households. The major dairy
products in the traditional milk processing system were naturally fermented sour whole milk (ergo), traditional
butter (Kibe), butter  milk  (Arera), cottage cheese (ayib), whey (aguat) and ghee (nitir kibe). The traditional
milk processing materials in  the  study  area were plastic container (80%), gourd (Lagenaria siceraria, 12%)
and clay pot (4.0%). Milk in the study area was channeled directly to consumers and retailers through informal
marketing system. Three types of milk marketing outlets were identified viz. farmers to consumer (F-C) channel
(40.7%), farmers to consumers through retailers (F-R-C) channel (13%) and farmers to consumer through
institutions (F-I-C) channel (46.3%). Choice of market outlet for fresh whole milk was better price (3.7%) and
sustainability of the milk outlet (96.3%). Low milk production, low price and distance to market were considered
to be the most important constraints to milk marketing. It is suggested that improved and appropriate milk
processing technologies and formal marketing system to be in place to improve milk processing and marketing
for sustainable dairy production.
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INTRODUCTION important  component  of  the milk production system.

Ethiopia  holds  the  largest cattle population in the large demand-supply gap for milk and milk products in
Africa estimated at about 53.4 million heads of cattle [1], urban centers, where consumption of milk and milk
of which 10 million is dairy cows [2]. Despite the large products is remarkably high [5].
dairy cattle population of Ethiopia, the per capita milk Dairy products form part of the diet of many
consumption in Ethiopia 18.68 liters is very low as Ethiopians. They consume dairy products either as fresh
compared to the global average of 100 liters and even far milk or in sour form. According to Central Agricultural
below the average for Africa, 27kg/year [3]. Census Commission [6] at national level 48.2% of the milk

Milk and milk  products  are economical important is consumed as whole fresh milk or in fermented form
farm commodities and dairy farming is an investment whereas 46.6% is used for butter making and only 5.2%
option for smallholder farmers [4]. In Ethiopia, urban and marketed. The milk sector in Ethiopia is expected to
peri-urban dairy production has been emerging as continue growing over the next one to two decades given

This system is contributing immensely towards filling in
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the large potential for milk development in the country, humid tropical climate of heavy annual rainfall that ranges
the expected growth in income, increased urbanization from 1200-2000 mm. About 70% of the total annual rainfall
and improved policy environment [7]. In the rural areas is received during wet season, which lasts from the end of
milk is either used for direct consumption or soured and May to early September. The area has a relatively higher
processed into butter and traditional cottage cheese temperature of about 25°C-30°C from January to April and
“Ayib”. According to Lemma et al. [8], in East Shoa Zone a minimum temperature of 7°C-12°C during the months of
of Oromia, fresh milk and fermented milk were not October to December [12].
consumed on the daily basis; as they were reserved for
further processing. Sampling Procedure: A simple random sampling

Dairy  processing  and  marketing are important in technique was used to select the households for the
the development of the dairy industry [9]. Efficient purpose of this study and a total of 54 urban smallholder
processing apart from extending the shelf-life of milk, add dairy farmers were randomly selected to be interviewed.
value to  products,  while  an efficient marketing system Information on number of dairy farmers was obtained from
will  tend  to  encourage  production and  increases official records maintained by the Jimma city multipurpose
income leading to better welfare of dairy farming farmers. dairy development private limited company and Office of
The study of milk marketing systems is also essential to Urban Agriculture Development for Jimma town. The total
provide vital and valid information on the operation and sample size represented about 55% of the total number of
efficiency  of  milk  product  marketing  system  for smallholder urban dairy farmers actively participating in
effective research, planning and policy formulation [10]. dairy farming. Before the formal interview a preliminary
Milk products in Ethiopia are channeled to consumers visit was made to locate the farms and to give a brief
through both formal and informal marketing systems [11]. description to each respondent on research objectives

In Ethiopia the urban  population  increases at a rate and potential benefits of involving in this research.
of  4.4%  per  annum.  Therefore, increase in population
and consumer income in the future is expected to increase Data Collection and Analytical Technique: A single-visit-
consumption of dairy products [11]. In Jimma town, the multiple-subject formal  survey technique [13] was used
demand for dairy products is rapidly increasing because to collect data through face-to-face interviews, conducted
of population growth, increases in per capita intake and in the local language by the researcher using a pre-tested,
changes in consumption pattern and increase per capita structured questionnaire. The questionnaire included
income of the urban residents. information on household characteristics, milk production,

Eventhogh smallholder urban dairy production in consumption, processing and marketing, traditional milk
Jimma town contributes  substantially  to fill in the processing materials and major constraints to production
demand-supply gap for milk; there is little information and marketing of milk. The questionnaire was
available on the traditional processing and marketing administered by the researcher, who had a sound
patterns of milk. The information generated will be knowledge of Afaan  Oromo  and Amharic local
valuable for researchers, policy makers, traders, languages spoken by the dairy farmers in the study area.
consumers and investors in the area of this study and Data obtained were analyzed using Microsoft Excel
allow improved interventions that stimulate sustainable spreadsheet and the procedure of Statistical Package for
milk production. Therefore, the aim of this study was to Social Sciences (SPSS) software version 16.0 computer
assess traditional processing and marketing patterns of programs. Descriptive statistics such  as means,
milk at farm household in Jimma town of Oromia Region frequency distribution and percentages were used to
State, Ethiopia. summarize the data.

MATERIALS AND METHODS RESULTS AND DISCUSSION

Description of the Study Area: The study was conducted Socio-economic Household Characteristics: Household
in Jimma town of Oromia Regional State, south western characteristics of the respondents are shown in Table 1.
Ethiopian. Jimma town is located at 355km south-western The average age of the respondents was 51.26±10.99
of Addis Ababa, capital of Ethiopia, having a latitude of years. Average family size was 6.02±2.52 per household.
7°41'N and longitude of 36°50'E and an elevation of 1704 The observed family size was lower than the findings by
meters above sea level. The area is characterized by a Asaminew  and  Eyasu [14] who reported average family
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Fig. 1: Flow scheme for milk utilization by urban dairy
farmers in Jimma town

size of 8.2 and 7.2 in Bahir Dar Zuria and Mecha districts,
respectively. The majority (35.5%) of the respondents had
college level education, while 24.1 % and 7.4% had senior
secondary school and university level education,
respectively. The respondents with college and university
level education (42.6%) were higher than the report by
Yousuf [15] who  indicated  24% respondents in Harar
milk shed had higher education. The study observed that
dairy farming was mainly a male domain (75.9%) whereas
only 24.1% were women. Similar observations have been
reported in Addis Ababa milk shed by Azage [16].

Utilization  of  milk  and  Milk  products: Milk utilization
by the urban dairy farming households in Jimma town is
indicated in Figure 1. Milk and milk products are used for
calves, consumed within the family and sold to generate
income.

Tradition Milk Processing: In the study area, out of the
total milk produced per farm per day 0.84±1.9 liters was
used for traditional processing (Table 2). The study
revealed  that  46.3%  of  the  respondents  process  milk
to dairy products.  This  result is lower than the findings
of Sintayehu et al. [17] who reported that in southern
Ethiopia  54.5%   of  urban  farmers  process  their  milk.
The major products of  the  traditional milk processing
were naturally fermented milk, traditional butter, butter
milk, cottage cheese, whey and ghee. The majority of the
respondents (38.9%) process milk into sour whole milk
(ergo), cottage cheese (ayib), butter and ghee, while  5.6%

Table 1: Socio-economic characteristics of the respondents 
Variable N Mean ± SD
Age 54 51.26±10.99
Family size 54 6.02± 2.52
Education Frequency Percentage
Non educated 1 1.9
Primary school 11 20.4
Junior Secondary school 6 11.1
Senior secondary school 13 24.1
College 19 35.2
University 4 7.4
n = number of respondents; SD = Standard deviation

Table 2: Traditional milk processing products at urban dairy farms, Jimma,
Ethiopia

Variable Frequency Percent
Milk processing practice
Households processing 25 46.3
Households not processing 29 53.7
Products of milk processing 
Sour milk and cheese 1 1.9
Sour milk 3 5.6
Sour milk, butter, cheese and ghee 21 38.9

preferred sour whole milk only and the remaining 1.9% of
the households preferred sour whole milk and cottage
cheese. The majority of the respondents processed milk
primarily for family consumption, except sour milk which
is sold by few households. The results of the current
study are in agreement with the report of Debrah and
Berhanu [18] who indicated butter and cheese were not
sold by intra-urban producers in Addis Ababa.

Traditional Butter, Cheese and Ghee Making: In the
study area, for butter making, first of all, the milk is soured
(ergo) for 3-7 days to coagulate and the sour milk then is
churned (agitated) using two-third filled plastic container,
bottle gourd (Lagenaria siceraria) and clay pot until the
butter is separated from the butter  milk and then the
butter is collected and washed with cold water, which is
later on refined to get traditional ghee (nitir kibe-clarified
butter oil) by heating butter on open fire in order to
remove the water content and finally cooling. While
making the ghee a variety of spices are used to impart
good flavor and taste to the ghee. Similar procedures of
ghee making were reported by Alganesh [19] in east
Wollega and Girma [20] in east Shewa of Ethiopia. In the
study area, the ghee produced is entirely used for family
consumption. Fermented milk  is  reported  to have
storage ability of 15 to 20 days  at  a  temperature of
about  16   to  18°C  [21,  22].  In  the  present study, Ayib
(a traditional  soft  curd  type  cheese) is made from
heating the butter milk in clay pot. When the curd and the
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whey separate, the heating  is  stopped and the contents
of the pot are allowed to cool and the whey is drained off
and the cheese curd is collected in separate container.
Similar findings were reported by O’Connor [21] and
O’Mahony and Ephraim [22] in other regions in Ethiopia.

As shown in Table 3, the majority of the respondents
(86%) reported that milk was left to sour for 3 days and
62% of the households process on average five liters of
milk at a time, with once a week frequency of processing
(64%). The results of this study were in agreement with
the work of Zelalem [23] at Selale area in Ethiopia.
Majority (72%) of the milk is processed during fasting
periods when Orthodox Christians abstain from
consuming all animal products  and  extend shelf-life of
milk converting to milk products. Average churning time
was reported to be 40 minute to one hour depending on
the volume of milk and season; being churning in the dry
season is shorter. Milk processing was entirely the
activity of women.

Traditional Milk Processing Materials: The different
containers used for milk storage and processing are
shown in Table 4. Milk storage and processing materials
were all traditional. Milk processing is based on naturally
fermented/sour milk. The sour milk is processed into
butter using traditional materials such as plastic container
(80%), bottle gourd (12%), clay pot (4%) and electric
churner (4%). The use of plastic container obtained in the
present study is different from earlier studies conducted
by Sintayehu et al. [17] and Alganesh [19] who indicated
that 96.5% and 91% of the dairy farmers used clay pot and
gourd for churning, respectively in Southern and western
Ethiopia. The respondents indicated that the traditional
milk  processing  materials  and methods used in this
study are time consuming, laborious and inefficient in
terms of fat recovery. Thus, introduction of appropriate
and improved technology that is low cost, time saving
and help for efficient fat recovery is vital to alleviate
burden of women in traditional processing of milk to
butter.

Milk Marketing Systems: As presented in Table 5,
informal market was the only milk marketing system
practiced almost by all the respondents interviewed and
there exists no formal organization for milk marketing to
prevail. Informal milk marketing involves direct delivery of
milk and milk products to consumers in the immediate
neighborhood and sale to itinerant traders or individuals
consumers. The results of this study are in agreement
with     previous   findings    by    Sintayehu   et   al.   [17],

Table 3: Milk fermentation time, volume of milk processed each time and
frequency of milk processing at urban dairy farms, Jimma,
Ethiopia

Variable Frequency Percent
Length of milk fermentation time
Three days 37 86
Seven days 6 14
Volume of milk processed each time (liters)
Five 13 61.9
Seven 5 23.8
Ten 3 14.3
Milk processing frequency (weeks)
Once/week 16 64
Occasionally/when necessary 7 28
Once/ month 2 8
When do you process milk more frequently? 
Fasting period 18 72.0
Wet season 1 4.0
No specific time 6 24.0
Reason for processing milk
Extends shelf-life and preference of products 8 14.8
To increase income and diversify products 2 3.7
Preference for consumption 2 3.8
For all reasons mentioned above 12 22.2

Table 4: Traditional milk processing and storage materials used in the
study area

Parameter Frequency Percent
Traditional butter making materials
Clay pot 1 4.0
Bottle gourd (calabash) 3 12.0
Plastic container 20 80.0
Electric churner 1 4.0
Milk storage materials
Clay pot 1 4.3
Gourd 2 8.7
Plastic container 20 87.0

Yitaye et al. [24], Nigussie [25] and Debrah [26] who
reported milk was similarly marketed through informal
channels, with producers making most of the sales at the
farm gates in different peri-urban and urban dairy systems
in Ethiopia. According to Muriuki and Thorpe [27], share
of milk sold in formal market in Ethiopia was less than 2%
as compared to 15% in Kenya and 5% in Uganda. Milk
production and marketing system are similar in Kenya and
Ethiopia [27] and smallholder dominates dairy production
in both countries. Both countries have parallel formal and
informal marketing systems where the proportion of milk
production marketed in the formal market comprise a very
small portion of the total milk produced [27]. 

Flow of Milk via Different Marketing Channels: In the
present  study  marketing  of milk was through the
informal system where milk was sold direct to the
consumer and retailers. The retailers such as hotel, cafe
and institutions’ lounges etc in turn sale the milk to the
consumers.
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Different milk  marketing  channels  are shown in
Table 6. Three types of market-outlets to sell milk were
identified in the study area. The channels were producer
to  consumer  (P-C)  channel (40.7%), producer to retailer
to  consumer  (P-R-C)  channel  (13%) and combinations
of  producer   to  consumers  and  producers  to  retailers
to  consumers   (P-R-C)   channel (46.3%).  The  first
market- outlet (producer to consumer)  was  found to be
the most dominant milk outlet. The retailers in the present
study included  cafes,  hotels, restaurants, government
and  non-government  institutions’   staff  lounges  and
the like. These retailers sell milk as hot milk, macchiato
(mix of coffee and milk) and Ethiopian naturally fermented
milk (ergo). The results of the present study are in
agreement  with   earlier   findings   of   Yousuf  [15],
Yitaye et al.[24] and Nigussie [25] in different parts of
Ethiopia.

With regard to  choice  of market outlet for fresh
whole  milk, the important factors considered by
producers were better price (3.7%) and sustainability of
the milk outlet (96.3%). According to Debrah and Berhanu
[18], producers’ knowledge of alternative sales outlets
and of prices they offer will enhance their bargaining
position and improve their chances of getting the highest
prices for their products.

Types of Milk Products Marketed: As shown in Table 7,
almost all (100%) the households interviewed sold fresh
whole milk while 7.4% of the farmers sold naturally
fermented/sour milk. The lowest (1.9%) respondents
interviewed sold cottage cheese (1.9%). The results of the
current study revealed that sale of milk processing
products were not a common practice. In agreement with
this study the findings of Debrah and Berhanu [18],
showed that dairy farmers in Addis Ababa were not
selling butter and cheese. In contrast to the present
study, Zelalem [23] indicated that 83% of the households
sold butter and cheese at Holeta.

Price  of  Milk:  A  household’s marketable  supply of
milk  (Mm)  is  a  function  of  a  total production (Tp),
home processing (Hp), home consumption (Hc) and calf
feeding (Cf). Hence, Mm = Tp - (Hp + Hc + Cf. Assuming
Tp remaining constant if the sum of Hp, Hc and Cf
increases, the amount of fresh milk supplied to the market
decreases and if Tp increases, keeping Hp, Hc and Cf
constant, Mm will also increase [27, 28].

Out of the total 1967 liters of milk produced per day
by sample respondents, the highest proportion (84.69%)
was for sale in the study area. This is in agreement  with

Table 6: Milk marketing system and flow through different channels in the
study area

Variables Frequency Percent

Milk marketing system
Formal 0.0 0.0
Informal 54 100.0

Milk marketing channels 
Producer  consumer 22 40.7

Produce  Retailers (hotels, cafes, 
restaurants etc)  consumers 7 13.0

A combination of Producer  consumer 
and producer  government institutions’ 
lounges  consumers 25 46.3

Choice of market outlets depend on
Better price 2 3.7
Sustainability of the outlet 52 96.3

Table 7: Percentage of milk and milk products sold by farm households in
the study area

Variables  Frequency Percent

Fresh whole milk 54 100

Do you sell milk products?
Yes  4 7.4
No  50 92.6

Types of milk products marketed
Local cheese  1 1.9
Naturally fermented milk  4 7.4

Frequency of selling milk
Every day  54 100

that reported in other urban dairy farms in Ethiopia [15, 18,
29]. The average farm-gate price of milk in the current
study  was    6.98±1.41   Ethiopian   Birr  (EB)  per  liter.
Milk price varied from 4 to 12 EB per liter. The price of milk
at retailers such as hotels, restaurants, cafeteria,
government institutions etc. was 7.00±2.24 EB, varying
from 2 to 15 EB per liter. The price per liter of milk in this
study was higher than the  report  by Yitaye et al. [24],
who indicated 2.4 and 2.0 EB for urban and peri urban
farms in northwest Ethiopia.

Even  though  a   farmer   can   supply  as  high as
130  liters   of  milk/farm/day,  the   average   volume  of
milk  delivered/farm/day   was  about 32.98±28.55 liters.
The average price of milk/liters varied from 6.98 to 7.0 EB
(1US$= 13.0EB). If EB 6.98 /liter are assumed as the price
for calculation purpose, it can safely be said that a farmer
can earn about 230.20 EB per day.

This study observed that variation in milk price was
not linked to quality of the milk. It is rather determined by
distance to market place and agreement/negotiation
between producers and buyers. It was observed that there
was  no  policy in place to regulate milk prices and quality
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Table 8: Average milk sold, price of milk and distance to market place at
urban dairy farms, Jimma, Ethiopia

Variable N Mean ± SD Minimum Maximum
Milk sold/farm/day (liter) 50 32.98±28.55 4 128
Price of milk per liter (EB)
Farm-gate price 45 6.98±1.41 4 12
Price at retailers 42 7.00±2.24 4 15
Distance to milk market 54 1.18±1.16 0 5.0
N=number of respondents; 1US$= 17.0EB during course of this study

Table 9: Mode of milk delivery, means of transportation and constraints to
milk marketing

Variables Frequency Percent
Mode of milk delivery 
Family or hired labour 26 49.1
Collected by consumers 15 28.3
Combination of the above 12 22.6
Means of transportation for milk delivery
On foot 39 72.2
Public transport/own car 13 24.1
Foot and public transport 1 1.9
Constraints to milk marketing
Price fluctuation 45 84.9
Distance to market place 2 3.8
low milk production 6 11.3

both at  farm  gate  and retailers. The respondents
indicated  that  selling  milk  to individual consumers is
not sustainable compared to selling to retailers. The mean
distance between farms to sale destination was 1.18 km,
ranging from 0 (farm-gate) to 5 km (Table 8.).

Mode of Milk Delivery and Constraints to Milk
Marketing: Since there is no organized milk collection,
milk produced on the farms is either sold at farm gate or
transported to individual milk contractors. The majority
(49.1%) of the milk is delivered by the family members or
hired labourers, while 28.3% was collected by consumers
at farm gate and the remaining (28.3%) was delivered by
either by the  farm  or  consumers  collect at farm gate
Table 9. The majority of the farms (72.2%) transport milk
to place of sale on foot, while 24% use public transport or
own vehicle.

The respondents indicated that constraints to milk
marketing were less demand for milk during fasting period
(84.9%), low milk production (11.3%) and distance to
market place (3.8%) (Table 9). According to Ahmed et al.
[30], Orthodox Christians are abstained from animal
products including dairy products for about 200 days per
year, being the longest fasting is 55 days prior Easter.
This was the reason why farmers in the present study
process milk frequently during fasting period to extend
the shelf-life of dairy products. Other constraints were
fluctuations in supply in dry season attributed by feed

shortage when there is an increase in demand over
supply. The other constraint to milk marketing was
absence of formal milk marketing system.

CONCLUSION

From the study it can be concluded that informal
marketing system, which is the direct delivery of milk to
consumers and retailers, was the predominant milk
marketing system. Milk processing methods are
predominantly traditional type. Low demand primarily
during fasting periods was the major factor affecting milk
marketing in the study area. To overcome the problem of
milk marketing during fasting periods, the study suggests
that the local urban dairy cooperative, Jimma city
multipurpose dairy development PLC milk collection and
distribution center should start processing milk to get
diversified milk products to extend its shelf-life and give
the  producers  access  to  a   wider  opportunity to
market these products based on consumers’ preferences.
The study also suggests that improved and appropriate
milk processing technologies and formal marketing system
to be in place to improve milk processing and marketing
for sustainable dairy production.
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