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The study was aimed at analysing the fundamental characteristics of milk collection,
processing and marketing among agro-pastoralists in North West Nigeria. A three stage
(multi-stage) sampling technique was used for the study. The first stage is the purposive
selection of four States (Jigawa, Kaduna, Kano and Katsina States purposively selected
based on the high concentration of agro-pastoralists). In the second stage, two Local
Government Areas (LGA) from each of the State were purposively selected. The third stage
involved the use of snowball sampling method for the selection of communities where agro-
pastoralist were interviewed using structured questionnaire. Two communities were selected
per LGA. Data were collected from 157 respondents from the target population out of
sampled agro-pastoral households. The survey instrument was pretested and subjected to
facevalidity. The data obtained were analysed using descriptive statistics of frequency counts
and percentages. The average length of time for milk storage before processing was 1 hour
and 41 minutes. Pasteurization was the method of choice used to prevent milk spoilage by
63.8% of respondents in all the States considered in this study. Almost all (91.2%) of the
respondents market their milks. Spoilage of milk during the period before processing was
reported as the highest constraint to milk production, processing and marketing in all the four
States. Inadequate equipment and milk loss during processing were also reported as
constraints by 18.9 and 14.7%, respectively. Low quality of milk, especially during dry
season, also constitute a constraint to about 4% of the respondents. The agro-pastoralists in
North West Nigeria are engaged in peasantry profitable ventures of milk processing and
marketing. Most of them are not members of groups and cooperatives. Their volume of trade
in milk processing and marketing can be greatly enhanced if they are organized into
productive groups along the value chain. Past efforts at organizing milk processors and
marketers into groups and cooperatives need to be revisited by relevant agencies of
government and non-government organizations.
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Introduction

The demand for most essential food
commodities are expected to move up with
increasing population. This is truer when
supply has tendencies to remain relatively
constant. The shortage in supply gaps for
such food commodities like milk most
times is bridged by importation in a
lethargic economy that is not capable of
expanding productive value chain to meet
and surpass demand. The traditional means
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of milk production, processing and
marketing in Nigeria, as practiced by the
pastoral and agro-pastoral livestock
farmers, have the tendencies to contribute
enormously to the supply of milk to large
proportions of the demanding population
for the commodity. These potentials for
milk production by pastoral communities
are limited by arrays of problems. Among
such problems in Nigeria are low milk
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output of indigenous cows, poor grass
quality that leads to low milk yield, and
inadequate storage and processing
equipment (FAO, 2016).

The inefficient method of collection and
distribution of milk also hinder dairy
development. Most milk producing areas
are in the villages, where vehicles cannot
reach easily. The lack of access roads and
specialized vehicles necessitate the
delivery of milk by foot or by animals.
Transportation by foot or on the hooves is
obviously slow, and it may contribute to the
dairy business failure. This is because milk
is highly perishable and prone to microbial
spoilage due to its high moisture and
nutrient profiles (Schmidt ez al., 2009). The
inability of the pastoral and agro-pastoral
locals to deliver the milk to the few
available processing firms within the
critical four hours after milking usually
contribute to more than half of the milk
spoilage before reaching the final
consumer (Ismail, 2010). The issue
surrounding dairy industry, therefore, calls
for a reform in the sector. Dairy milk value
chain reform would bring an opportunity to
deliver change and modernization to the
dairy industry and therefore unlock the
very great potential of the livestock
industry of Nigeria (Waters-Bayer, 1985;
NLPD, 1992; FAO, 2016).

Processing of milk into dairy products such
as cheese, yoghurt, butter, butterfat aside
from increasing the shelf-life also increases
the premium paid by consumers because of
value-addition over and above the amount
payable for fresh milk (Gegner, 2001).
According to FAO (1988), the dairy
industry provides a means of livelihood for
a significant proportion of rural pastoral
families in the sub-humid and semi-arid
ecological zones of Nigeria. This ability of
the dairy enterprise to generate regular
income and to contribute to the household
diet on a regular basis throughout the year
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is an advantage over some other agricultural
enterprises (Muriuki, 2001). The snag of the
business development from milk
production, processing and marketing as
being practiced by pastoralists and agro-
pastoralists is the unorganized nature of the
ventures (Olaloku, 1976; Yahuza, 2001 and
Osotimehin, 20006).

It is however opined that intervention
towards organizing milk collection,
processing and marketing will be easier
with the agro-pastoralists (resident Fulanis
that practice mixed farming of crop and
livestock production in stationary
locations). This study was therefore aimed
atanalysing the fundamental characteristics
of milk collection, processing and
marketing among agro-pastoralists in North
West Nigeria.

Methodology

The study was carried out in North West
Nigeria. This region is made up of seven
States namely: Jigawa, Kaduna, Katsina,
Kano, Kebbi, Sokoto and Zamfara State.
The study was conducted in Jigawa,
Kaduna, Kano and Katsina States
purposively selected based on the high
concentration of agro-pastoralists. The
North Western zone has an annual mean
rainfall of between 750 mm to 11624 mm
and annual mean temperature of 28 —52°C.
The weather in most parts of the North West
region of Nigeria is divided into four: late
dry (January — March), early wet (April —
June), late wet (July-September) and early
dry (October — December). A three stage
(multi-stage) sampling technique involving
a combination of purposeful, random and
snow ball sampling was used to collect data
for the target population out of sampled
agro-pastoral households. The first stage is
the purposive selection of four States. The
four States were selected purposively with
due consideration of distinct agro-
ecological conditions, agro-pastoralists
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presence, future development project
programming, logistics, and resource
availability. In the second stage, two Local
Government Areas (LGA) from each of the
State were purposively selected. The
selection of these LGA was based on the
high population of agro-pastoralists in
those areas (Table 1). The third stage
involved the use of snowball sampling
method for the selection of communities
where agro-pastoralist were interviewed
using structured questionnaire. Two
communities were selected per LGA. Ten
respondents (agro-pastoralists) were
intended to be interviewed per community

using snowball sampling method.
However, less than 10 (6 respondents) were
interviewed at Daka Tsale in Wudil LGA of
Kano State. Also 11 respondents were
interviewed at Tsiga in Bakori LGA of
Katsina State. In all, a total of 157
respondents were interviewed using
structured questionnaire. The survey
instrument was pretested and subjected to
face validity. The distribution of the
communities from which agro-pastoralists
were interviewed is shown in Table 1. The
data obtained were analysed using
descriptive statistics of frequency counts
and percentages.

Table 1: State, Local Government Areas and community of agrepastoralist interviewed for the study

State LGA Communities Number of respondents per LGA
Jigawa Kiyawa Kiyawa, 20
Karfawa
Birni Kudu Sardauna, 20
Kwari
Kaduna Zaria Kake, 20
Detu
Sabon Gari Hauwa, 20
Tudun Fulani
Kano Kumbotsu Kareken Sani, 20
Panshekara
Wudil Kura, 16
Tsale
Katsina Bakori Bakori, 21
Tsiga
Jibia Kuza, 20
Mazanya
Total 157
Results and discussion major management decisions. Also, FAO

Table 2 shows the socio-economic
characteristics of milk processors and
marketers in some North-West States of
Nigeria. The proportion of females (51.3%)
was almost equal to that of males (48.7%)
in the study area. This is because, although
some of the household heads (who were
mostly males) were not directly involved in
milk processing, but they however made
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(2011) stated that women make up an
average of about 43% of the agricultural
labour force and contribute substantially to
the livestock management. Milking and
processing as well as marketing are the
major aspects of milk value chain that
women are mostly engaged in (Thornton,
2001). According to Dupire (1962), milk
was the Fulani's main source of subsistence,
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and the women were responsible for
processing and marketing of milk, and for
obtaining grain for family consumption.
However, the actual let down of milk, like
herding, was usually done by men and boys.
The average age of farmers in this study is
36 years old. Very large proportions of these
farmers are between 15 to 45 years of age.
Respondents in Kaduna States (90%) are
within this age group while 88.6%, 80% and
77.3% are also between 15 to 45 years old in
Kano, Katsina and Jigawa States,
respectively. Desalenge (2016) reported
similar age between 18 to 50 years as age of
farmers in milk value chain in Ethiopia.
Sani (2006) also reported an average age of
40 years for milk producers, processors and
marketers in Kaduna State. The findings of
Osotimehin et al. (2006) also reported mean
age being 46.51 years in Kogi State for
similar population. These ages are within
the range of active age of individuals that
are neither too young nor too old for
activities. This implies that decisions on
activities surrounding milk processing and
marketing were made by individuals within
active and productive age. Majority of the
respondents (83.3%) are married with
average household size of 9 persons. This
shows a clear representation of the
population studied, as Hausa/Fulani are
known to marry early (Somda et al., 2004).
The household size could be larger due to
religiously permitted polygamy being
practiced. More than half (59.1%) of them
had Qur'anic education only. About 20% did
not have any form of education. According
to Iro (2018), in a sample of 1,998 pastoral
Fulani surveyed, about half of them have
Qur'anic education, forty percent have no
education, and only seven percent have
either formal or both mainstream and
Qur'anic education. To reduce illiteracy
among them, government introduced the
nomadic education program which among
its goals is to bridge the literacy gap
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between the Fulani and rest of the society.
They are farmers who practice mixed
farming (53.9%). Some are engaged as
nomadic cattle farmers (10.4%) and about
30% are milk processors. The high
proportion of farmers in this study that
practice mixed farming agrees with
comment made by Somda et al. (2004) that
dairy production is to be seen as a
component of the farming system, in which
dairy and crop enterprises are associated
and mutually beneficial. Gryseels (1988)
also stated that smallholder dairy
production can be improved without
affecting the primary function of animals
and could be attractive in mixed farming
system, as it offers the opportunity to
diversify operations, spread risk and
provide income. They practiced mix-
farming so as to feed their animals with the
crop residues at the end of production year.
Some even keep the residues until during
dry season, so as to supplement grazing.
Milk processing characteristics are shown
in Table 3. The average length of time for
milk storage before processing was 1 hour
and 41 minutes. In Jigawa State, 52.6% of
the respondents reported that the length of
time for milk storage before processing was
less than one hour. The average length of
time for storage before processing in
Jigawa State was estimated to be 1 hour and
37 minutes. In Kaduna and Kano State, the
largest proportion of respondents indicated
that they do store milk before
commencement of processing for between
1 to 2 hours. The proportions were 50 and
68.8% for Kaduna and Kano State,
respectively. The average length of time for
milk storage for Kaduna and Kano State
were 1 hour 26 minutes and 1 hour 41
minutes, respectively. About 45% of
respondents from Katsina State don't store
their fresh milk before processing.
However, the estimated time for storage of
fresh milk before processing among
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Table 2: Socio-economic characteristics of milk processors and marketers in some North West States of

Nigeria
State
Variable Jigawa Kaduna Kano Katsina Overall Average
Sex
Male 20 (52.6) 19 (47.5) 16 (44.4) 20 (50.0) 75 (48.7)
Female 18 (47.4) 21 (52.5) 20 (55.6) 20 (50.0) 79 (51.3)
N 38 40 36 40 154
Age of respondents
15-25 8(21.1) 10 (25.0) 4(11.4) 7(17.5) 29 (19.0) 36
26-35 10 (26.3) 15 (37.5) 12 (34.3) 14 (35.0) 51(33.3)
36-45 11 (28.9) 11 (27.5) 15 (42.9) 11 (27.5) 48 (31.3)
46-55 7(18.4) 3(7.5) 0(0.0) 6 (15.0) 16 (10.5)
56-65 2(5.3) 1(2.5) 2(5.7) 2 (5.0) 7 (4.6)
66-75 0(0.0) 0(0.0) 2(5.7) 0(0.0) 2(1.3)
N 38 40 35 40 153
Marital status
Single 2(5.3) 5(12.5) 1(2.8) 0(0.0) 8(5.2)
Married 32 (84.2) 31(77.5) 28 (77.8) 38 (95.0) 129 (83.3)
Widow 2(5.3) 3(7.5) 3(8.3) 1(2.5) 9(5.8)
Divorced 2(5.3) 1(2.5) 4(11.1) 1(2.5) 8(5.2)
N 38 40 36 40 154
House hold size
Small (2-6) 4(10.8) 26 (76.5) 6(17.1) 10 (26.3) 46 (31.9) 9
Medium (7- 18 (48.6) 6(17.6) 14 (40.0) 16 (42.1) 54 (37.5)
11)
Large (12- 12 (32.4) 2(5.9) 10 (28.6) 10 (26.3) 34 (23.6)
16)
Very large 3(8.1) 0(0.0) 5(14.3) 2(5.3) 10 (6.9)
=17)
N 37 34 35 38 144
Education
status
Quranic 17 (44.7) 36 (90.0) 13 (36.1) 25 (62.5) 91 (59.1)
education
Primary 3(7.9) 0(0.0) 0(0.0) 11 (27.5) 14 (9.1)
Secondary 0(0.0) 3(7.5) 2(5.6) 4(10.0) 9(5.8)
Tertiary 0(0.0) 0(0.0) 8(22.2) 0(0.0) 8(5.2)
No any 18 (47.4) 1(2.5) 13 (36.1) 0(0.0) 32 (20.8)
form of
education
N 38 40 36 40 154
Primary
occupation
Civil 0(0.0) 0(0.0) 3(8.3) 4(10.0) 7(4.5)
servant
Trader 0(0.0) 0(0.0) 2(5.6) 0(0.0) 2(1.3)
Farmer 23 (60.5) 19 (47.5) 15 (41.7) 26 (65.0) 83 (53.9)
(mixed
farming)
Nomadic 3(7.9) 4(10.0) 9 (25.0) 0(0.0) 16 (10.4)
Processor 12 (31.6) 17 (42.5) 7(19.4) 10 (25.0) 46 (29.9)
N 38 40 36 40 154

N = Number of respondents in respective variable groups.
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farmers from Katsina State was 2 hours and
2 minutes.

Plastic buckets/bowls were majorly
(52.3%) used by the respondents who
provided information on the equipment
used for storing milk. Calabash, earthen
pots, metal/aluminium pots were used by
34.2%, 8.7% and 4.7%, respectively to
store fresh milk. In specific terms as
regards each of the four States, more
farmers (respondents) used calabash in
Jigawa State (78.9%) and Kano State
(55.9%). Farmers from Kaduna (92.3%)
and katsina State (73.7%) used plastic
buckets majorly for storing fresh milk.
Pasteurization was the method of choice

used to prevent milk spoilage by 63.8% of
respondents in all the States considered in
this study. Farmers from Jigawa (86.8%),
Kano (85.3%) and Kaduna State (84.2%)
used pasteurization to prevent milk spoilage
while only 2.6% of farmers from Katsina
State used this method. Almost all the
respondents (90.8%) processed their fresh
milk into other products. The preferred
products into which fresh milk is being
processed into were skimmed milk
(31.7%), yoghurt (16.5%), cottage cheese
(7.5%), ghee (2.0%) and whey (1.1%). The
distribution of respondents who preferred
their milk in pasteurized and un-pasteurized
forms was 93.8% and 62.6%, respectively.

Table 3: Milk processing characteristics in some North West States of Nigeria

State (%)

Variable Jigawa Kaduna Kano Katsina Overall Average
Length of time for milk storage before processing
Never stored 2(5.3) 3(7.5) 2(6.2) 17 (44.7) 24 (16.2)  lhr41min
Less than one hour 20 (52.6) 11(27.5 6(18.8) 2(5.3) 39 (26.4)
Between 1 to 2 hours 8 (21.1) 20 (50.0)  22(68.8) 9(23.7) 59 (39.9)
Between 2 to 3 hours 0(0.0) 6 (15.0) 0(0.0) 2(5.3) 8(5.4)
Between 3 to 4 hours 7(18.4) 0(0.0) 13.1) 1(2.6) 9(6.1)
5 hours and above 1(2.6) 0(0.0) 1(3.1) 7(18.4) 9(6.1)
N 38 40 32 38 148
Equipment for storing milk
Plastic bucket 7(18.4) 36(92.3)  7(20.6) 28(73.7) 78(52.3)
Calabash 30 (78.9) 2(5.1) 19 (55.9) 0(0.0) 51(34.2)
Earthen pots 1(2.6) 0(0.0) 2(5.9) 10(26.3) 13(8.7)
Metal/aluminum pots 0 (0.0) 1(2.6) 6(17.6) 0(0.0) 7(4.7)
N 30 39 34 38 149
Method used to prevent milk spoilage
Pasteurization 33 (86.8) 32(84.2) 29(853) 1(2.6) 95 (63.8)
Sterilization 4(10.5) 5(13.2) 3(8.8) 0(0.0) 12 (8.1)
None 1(2.6) 1(2.6) 2(5.9) 38(97.4) 42(28.2)
N 38 38 34 39 149

Do you process milk into other products?
Yes 34 (100) 33(97.1)  25(100) 27(71.1)  119(90.8)
No 0 (0.0) 1(2.9) 0 (0.0) 11(289) 12(9.2)
N 34 34 25 38 131
Preferred products from fresh milk
Pasteurized milk 36 (94.7) 37(92.5) 26(92.9) 6(100) 105 (93.8)
Unpasteurized milk 27 (73.0) 12 (30.8) 18 (66.7) 20 (100) 77 (62.6)
Yoghurt 1(5.3) 0(0.0) 9(474) 9474 19 (16.5)
Cottage cheese 0(0.0) 0(0.0) 4(50.0) 4(50) 8(7.5)
Skimmed milk 15 (41.7) 1(2.6) 16 (55.2) 1(100) 33 (31.7)
Ghee 0(0.0) 1 (2.6) 1(3.6) 2(2.0)
Whey 0(0.0) 0(0.0) 1 (3.6) 1 (1.1)

N = Number of respondents in respective variable groups.
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Table 4 showed milk marketing
characteristics in North-West Nigeria.
Almost all (91.2%) of the respondents
market their milks. In fact, all the
respondents from Jigawa and Kaduna
States market their milk. A small proportion
of respondents from Kano State (6.9%) and
a substantial number of respondents from
Katsina State (32.3%) did not sell their
milk. When the form in which milk is being
sold was considered, 68% of respondents
indicated that they sold their milk raw as
collected. Many farmers in Kaduna (69.2%)
however, sold their milks in processed
forms. The wives of pastoralists usually
process fresh milk into various traditional
milk products. These include nono (sour
milk), kindirmo (sour yoghurt), maishanu
(local butter), cuku (Fulani cheese) and
wara (Yoruba cheese). These products are
usually hawked around the local area by
women or are sold in specific locations, or
local markets in certain towns. With
advancement in milk processing
companies, the fresh milk is being sold at
home as the buyers are ready to follow them
and collect. That is, some were no longer
processing the milk into products as they
sell at farm gate. The stated average prices
of fresh milk per litre were ]:150, ]¥218,
N220 and N226 in Kaduna, Katsina, Kano
and Jigawa States, respectively. These
variations could be due to location and
ownership structures of some commercial
milk processing companies. Pricing policy
for raw milk by individual company or
organization may differ". Butter milk
yielded the highest income among
processed products obtained from fresh
milk. Top on the list of factors that influence
marketability of cattle milk is thickness
(64.3%). Colour of milk (40.3%) and
flavour (39.0%) were also stated to have
influence on marketability of cattle milk. In
the North-West of Nigeria, hawking of milk
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within communities (45.6%) was reported
to be the highest means of getting milk
across to consumers. Milk can also be sold
through cooperative societies, but most of
the respondents were not members of any
cooperative group.

Constraints of milk processing and
marketing in some States of North West
Nigeria are presented on Table 5. Spoilage
of milk during the period before processing
was reported as the highest constraint to
milk production, processing and marketing
in all the four States. Inadequate equipment
and milk loss during processing were also
reported as constraints by 18.9 and 14.7%,
respectively. Low quality of milk,
especially during dry season, also constitute
a constraint to about 4% of the respondents.
Quality and quantity of the milk produce
tend to decrease during dry season as
reported by World Bank (1993), that daily
milk off take per lactating cow average of
0.74 litres/day, which ranged from 0.36
litres in the dry season to 1.27 litres in the
wet season. Hostility of the animals toward
farmers during milk extraction was reported
by 5.3% of the respondents. Diseases of
cattle impaired productivity in terms of
quality of milk as reported by 3.2% of 95
respondents.

Conclusion

The study showed that agro-pastoralists in
North West Nigeria are engaged in
peasantry profitable ventures of milk
processing and marketing. Most of them are
not members of groups and cooperatives.
Their volume of trade in milk processing
and marketing can be greatly enhanced if
they are organized into productive groups
along the value chain. Past efforts at
organizing milk processors and marketers
into groups and cooperatives need to be
revisited by relevant agencies of
government and non-government
organizations.
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Table 4: Milk marketing characteristics in some North West States of Nigeria

State (%)

Variable Jigawa  Kaduna Kano Katsina Overall

Do you market milk?

Yes 38 (100) 39 (100) 27(93.1) 21(67.7) 125 (91.2)

No 0(0.0) 0(0.0) 2(6.9) 10 (32.3) 12 (8.8)

N 38 (100) 39 (100) 29 (100)  31(100) 137 (100)
Form in which milk is being sold

Raw as collected 28 (73.7) 8(20.5) 26 (83.9) 20(100) 87 (68.0)

Processed milk 10 (26.3) 27 (69.2) 4(12.9) 0(0.0) 41 (32.0)

N 38 39 31 20 128
Price of fresh milk per litre

100-200 17 (44.7) 31 (100) 11 (36.7) 7(31.8) 66 (54.5)

201-300 15(39.5) 0(0.0) 17 (56.7) 15(68.2) 47 (38.8)

301-400 5(13.2)  0(0.0) 2(6.7) 0(0.0) 7(5.8)

501-600 1(2.6) 0(0.0) 0(0.0) 0(0.0) 1(0.8)

N 38 (100) 31 (100) 30 (100) 22 (100) 121 (100)
Product which yields more income

Butter milk 17 (44.7) 13 (33.3) 13 (43.3) 11(39.3) 54 (40.0)

Milk pasteurized 15(39.5) 25(64.1) 11 (36.7) 0(0.0) 51(37.8)

Milk unpasteurized 6(15.8) 0(0.0) 2(6.7) 16 (57.1) 24 (17.8)

Cottage cheese 0(0.0) 0(0.0) 2(6.7) 1(3.6) 3(22)

Skimmed milk 0(0.0) 1(2.6) 2(6.7) 0(0.0) 3(2.2)

N 38 (100) 39 (100) 30 (100) 28 (100) 135 (100)
Factor that influence marketability of cattle milk

Colour 12 (100) 33 (100) 9 (100) 8 (100) 62 (100)

Flavour 27 (100) 7 (100) 24 (100)  2(100) 60 (100)

Thickness 26 (100)  35(100) 21(100) 17 (94.4) 99 (99.0)

N 26 (100) 35 (100) 21 (100) 18 (100) 100 (100)
Place where milk are being sold

Selling centre 3(7.9) 14 (35.0) 12 (37.5) 20(76.9) 49 (36.0)

Nearest market 2(5.3) 9(22.5) 9(28.1) 5(19.2) 25 (18.4)

Hawking within 33 (86.8) 17 (42.5) 11(344) 1@3.9) 62 (45.6)

communities

N 38 (100) 40 (100) 32(100) 26 (100) 136 (100)
Membership of milk cooperative group

Yes 0(0.0) 1(2.6) 7 (23.3) 0(0.0) 8(5.8)

No 38 (100) 38(97.4) 23(76.7)  30(100) 129 (94.2)

N 38 (100) 39 (100) 30 (100) 30 (100) 137 (100)

N = Number of respondents in respective variable groups.
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Table 5: Constraints of processing and marketing in some States of North West Nigeria

Variable “State (%) Overall
Jigawa Kaduna Kano Katsina
Constraints of milk production, processing and marketing
Spoilage of milk 5.6 50.0 14.8 10.0 23.2
Inadequate equipment 27.8 0.0 37.0 15.0 18.9
Contamination of milk 11.1 16.7 7.4 25.0 14.7
Time consuming 333 0.0 11.1 20.0 13.7
Milk loss during processing 0.0 26.7 0.0 0.0 8.4
Lack of firewood for processing 5.6 33 11.1 10.0 7.4
Animal hostility 5.6 0.0 11.1 5.0 5.3
Low quality milk during dry season 0.0 33 3.7 10.0 42
Animal diseases 11.1 0.0 0.0 5.0 32
High labour demand 0.0 0.0 3.7 0.0 1.1
N 18 30 27 20 95
N = Number of respondents in respective variable groups.
"Values presented for specific variable in respective States are percentages.
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