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ABSTRACT

Dairy farming remains the economic backbone ofdigek farmers in high potential
areas like Mirangine and Mauche. However, in sugas milk production has been
quite low. This is an indication that there are stamints which results in low milk
production. For potential milk yields to be reatizell production constraints and their
individual effects on milk production must be idéetl. The purpose of this study was to
comparatively analyze the factors influencing nplioduction in Mirangine division in
Nyandarua County and Mauche division in Nakuru Gptimrough a qualitative analysis
of milk production, and the performance of the gainterprises at the farm level. The
specific objectives of the study were: 1.To idgntlie how marketing factors influence
milk production in Mirangine and Mauche division @ng small scale dairy farmers; 2.
To establish how farmers awareness on dairy farnaffgcts milk production in
Mirangine and Mauche division; 3. To identify hoendographic characteristic of small-
scale dairy farmers influence milk production inrdfigine and Mauche division; 4. To
establish how cattle breeds variability affectsknpfoduction in Mirangine and Mauche
division. A structured questionnaire was used titecbdata from 352 small scale farms
in Mirangine and Mauche regions of Kenya and kdgrmants were also interviewed.
With the use of SPSS version 20, data from theeguwas analyzed and presented using
descriptive statistics. The results from the stsldgwed that there is a difference between
average productions of the two regions with farmerMirangine producing more than
farmers in Mauche. Majority of farmers from Maudwd their milk locally to shops and
hotels while majority of farmers from Mirangine ddheir milk to middlemen. More than
half of the farmers in Mauche do not receive tragnon dairy farming while majority of
farmers in Mirangine receive training on dairy pwotion with the government and the
private sector providing most of the training. M#jp of farmers in Mauche had most of
their cattle in the foundation of breeding whileithcounterparts in Mirangine had most
of their cattle at the appendix stage. This stiepmmends that the government should:
promote commercial dairy farming, and more so pri@ntbe stocking of quality dairy
breeds through easily accessible financial arraegesn strive to help the farmers
improve their breeds by registering them and affgrsemen through the government
veterinary doctors and extension officers.

Xiii



CHAPTER ONE

INTRODUCTION

1.1 Background of the study

The dairy industry is a major employer in the woadd it is growing further as the
demand for milk is increasing with the growth inpptation to over the 7 billion mark.
The total milk production in the world has increcd®y 32% whereas per capita world
milk production has declined by 9%. This indicatieat the world milk production has
not kept pace with the increase in world populatibenya’s dairy industry is a dynamic
and plays an important economic and nutrition inléhe lives of many people ranging
from farmers to milk hawkers, processors, and coress. Kenya has one of the largest
dairy industries in sub-Saharan Africa. Thoughl#st livestock census was conducted in
1966, the current official cattle population sttts come from the ministry of Livestock
and development, through its field reports compligdextension officers. The official
statistics place the number of milking cattle & ®llion (Government of Kenya, 2008).
A survey conducted by Smallholder Dairy project B§Dasserts that there are
approximately 6.7 million dairy cattle in Kenya (BD2005). The Food Agricultural
Organization (FAO) on the other hand estimateguardi of 5.5 million milking animals
(Techno serve, 2008). In Africa, Kenya is the onbuntry, after South Africa that
produces enough milk for both domestic consump&od export. Sudan on the other
hand is the largest producer of milk in the comnmoarket for Eastern and Southern
Africa (COMESA), but it does not produce enougtsadisfy both domestic and export

markets.

The dairy industry is the single largest agricudtuwsubsector in Kenya, larger even than
tea (Muriukiet al, 2004). It contributes 14 percent of agricult®P and 3.5 percent
of total GDP (Government of Kenya, 2008). The indukas grown tremendously since
its liberalization in 1992. Liberalization led torapid growth of the informal milk trade
that mainly consists of small scale operators dgailn marketing of raw milk. At that

time, there was an emergence of new institutiomedngements in milk collection,



processing and marketing, which included hawkenskdrs’ self-help groups, neighbors
and business establishments like hotels (Kararj@32 The informal markets controls
an estimated 70 percent of the total milk markétedenya (KDB, 2009; Government of
Kenya, 2006). This sector is important and is drivey among other factors the
traditional preferences for fresh raw milk andratatively lower cost. However, this has
not been established in Mirangine and Mauche regminKenya. Raw milk markets
offers both higher prices to producers and lowécesrto consumers but with several
challenges relating to quality control and standaehd the associated health and safety

concerns.

The informal milk market has in the past faced sg@vehallenges. This was because prior
to policy change in 2004, informal vendors, inchglimobile milk traders and bar
vendors, and milk transporters, were not recognizeder the old dairy policy. As a
result, they were frequently harassed as powedirydnarket players sought to protect
their interests and increase market share. There also concerns over food safety and
quality of milk sold by the informal sector playefishe dairy policy at the time focused
on promoting value addition and increasing the mskare of pasteurization milk while
attempting to address potential public healtksrisf consuming raw milk. However,
since 2004, there has been a major change in palidypractice towards the informal
milk market (Leksmono, et al., 2006). The dairyipplnow clearly acknowledges the
role of small scale milk vendors (SSMVs) and camaspecific measures to support
them. These include: development of low-cost appatg technologies, training on safe
milk handling, provision of incentives for improvewhilk collection and handling
systems, and establishment of supportive certibonasystem. While the Dairy Policy is
still in progress, awaiting approval by parliamehgre has been a proactive engagement
by the Kenya Dairy Board in training and certifioat of SSMVs, in order to safeguard
public health and assure quality of the raw milkKEmono, et al., 2006).

Nakuru County had many districts; Njoro being orfetteem is composed of Four
Divisions. These are Njoro Division, Mauche Divisid_aare Division and Mau Narok

Division.



Mauche division is along the Mau Narok Route and wagtially part of Teret and Likia
forest before settlement. It has an area of 16G&regkm and human population of 25,800
people (2009 GOK).The area has been prone to dashbe past between the different
communities but has now settled down as a prodeichea with a high potential for
dairy farming. The division has a total of 8925tleaproducing 7.5million litres annually
(District livestock production annual report 201Zhese administrative units: districts
and divisions though not currently existent in tlverent constitution, will be used for the
purposes of this study.

The climate being at the foot of the Mau is verydi@ble for dairy farmers if well
exploited. Only Njoro Farmers’ Cooperative is doingll in the District, currently
collecting over 3,000 litres daily, and deliveritgthe Brookside owned cooler in Njoro
town. Tuungane Dairy Farmers Cooperative in Mawstheed well about two years ago,
delivering to Brookside, then to Buzeki and laterHappy Cow. Towards the end of
2011, it went down due to mismanagement. Farmestsféoth in it and currently, are
doing less than 1,000 a day even with the coolenfhappy cow (Kenya dairy board
annual report 2011).

Mirangine division covers an area of 97sgq km andesitimated population of 30,000
people according to 2009 population census. Miraagivision which is under study has
a total of 8460 cattle and produces more than 50%e total milk of the Mirangine

district (i.e. 11.5 million litres annually). Likine Mauche division Mirangine division is
surrounded by Ndoduri forest Bahati forest andtaidnills some of which are within the
slopes of Aberdare ranges. The main processorsnwiitie division are Brookside and
KCC. The two divisions of Mirangine and Mauche &@mogeneous in many ways;
climate, cattle population, human population amantbers. The study intended to
comparatively analyze the factors that bring dédfere in milk production which has a
margin of around 4million litres annually betweée two divisions (KDB, DLPO annual
report 2012).



1.2 Statement of the Problem

Dairy farming remains a major concern in rural hehads especially in Mirangine and
Mauche divisions in Kenya. From the annual repfydsy ministry of livestock 2010 and
2012, it is seen that the small scale dairy farnmefgdliirangine have a better production
rate better than farmers in Mauche; for the farnmeithese two regions to break even in
their dairy farming they require a production ofLit&s of milk per cow per day. This
means that the farmers in Mauche may be incurrpgpdunity cost in the form of the
large amounts of potential revenue they may be ingsas compared to farmers in
Mirangine; taking into consideration that, farmerdMirangine may not be operating at

optimum production capacity.

1.3 Purpose of the study

The purpose of this study was to analyze factoflsiencing milk production among
small scale dairy farmers in Mirangine division Mffandarua County and Mauche

division of Nakuru County.

1.4 Research objectives of the Study
The study was guided by the four objectives agdthelow

1. To identify how demographic characteristic of snsalhle dairy farmers

influence milk production in Mirangine and Maucheision.

2. To identify how marketing factors influence milkggiuction in Mirangine and

Mauche division among small scale farmers.

3. To establish how farmers awareness on dairy farraffegts milk production in

Mirangine and Mauche division.

4. To establish how cattle breeds variability affegtdék production in Mirangine

and Mauche division among small scale farmers.



1.5 Research Questions

1. To what level does demographic characteristic ailsstale dairy farmers affects

the milk production in Mauche and Mirangine diviss@

2. In what ways does marketing factors of milk affatdgproduction in Mauche and

Mirangine divisions?

3. To what extent does the farmers’ awareness on drmning affect the

production of milk in Mauche and Mirangine divisgsh

4. In what ways does dairy cattle breed variabilityeef production of milk in

Mauche and Mirangine divisions?

1.6 Significance of the Study

Among the major millennium development goals of Kenyan government is poverty
reduction and food security. Dairy farming standbetter platform as compared with

other sectors of agriculture in this nation assmarketing of the product is concerned.
Kenya’s dairy industry is one of the most impressivthe developing world.

The country has the most competitive processingosec the region with an excess
capacity and the Smallholder dairy farmers are-pited to produce for this capacity if
the conditions are right (Karanja, 2003). Howetresre are regional imbalances with
respect to dairy development. According to the Btiyi of Livestock and Fisheries
Development report (2003), Rift-Valley province®guced 50% of the country’s 3.196
billion litres of milk with Nakuru district contrilting 8.6% of the milk output in Rift
valley. If all region of this country would producéhe same with dairy farmers taking
dairy farming with the seriousness that it desethien unemployment will reduced
among many youth who are complaining daily of Igals, improve livelihood among
dairy farmers and boosting our economy as a cow#nyell as reducing poverty among
many. The study was exploring and encouraging d@rmners in Mauche and in the
nation at large to adopt good practices in ordestiiae a balance among many region of
this nation as far as milk production is concern€de study recommended ways of
improving the road network. The existing road netwoeeds to be improved and



expanded to reduce cost of dairy production anddémcrease marketed milk. A lot of
emphasis in improvements and expansions of the readork should be directed
towards upgrading of the feeder roads which link tarms to the milk collections
centers. Upgrading of the feeder roads which apagsable during the rain season will
significantly increase the collection and marketioigmilk from farm. The informal
sector, controlling about 65% of the milk marketihlt mainly with raw milk which
was commonly used to make tea, coffee or as foadksand therefore did not require
any processing. The higher preference by consurwmgrsaw milk as compared to
processed milk, provides an opportunity for theotinfal sector and hence the small
holder dairy production system to be competitiviee Tormal sector which is involved in
milk processing, value —addition, increasing sli&df-and packaging to ensure safety of
milk and dairy products is mainly in the hands oblic and private processors. The
sector has the capacity to increase milk intakecgssing and packaging to cope with

large volumes of milk during wet seasons.

1.7 Delimitations of the Study

The study was done in two divisions, Mauche divisod Njoro district Nakuru County,
and Mirangine division of Mirangine district Nyanmda county Kenya with an estimated
population of 2000 small-scale dairy farmers ealdine research boundaries were the
administrative locations of the Divisions. Thea® tivisions are homogeneous in many
ways for example number of cattle, population pmrgehold, climate etc but with a huge
difference in milk production. The small scale glafarmers dominate in the two
divisions and those who sell their surplus milklveié sampled for the study in the two
division. Structured questionnaires and key infanminterviews were used to collect
data. According to Cooper and Emory (2008), thestjaenaire is conveniently used
because it is cheaper and quicker to administers ihbove researcher’s effect and
variability, and is highly convenient for the resplents as they could fill them during
free times or when workloads are manageable. Omtier hand interviews were used
when questioning a group of respondent saving &gk resource for the study because

the two area of study were far apart.



Dairy farming refers to the rearing of animals: tgo@ows and camels. This study was
focusing on the comparative analysis between the dwisions as far as cow milk
production is concerned. All other factors weredhebnstant and only market of milk,
demographic characteristics of the farmers, daatflebreed variability and awareness of
farmers on dairy farming was studied as factorsciiig the production of milk among

small-scale farmers in the two divisions undergtugly because of time limit.

1.8 Limitations of the Study

There was language barrier in some areas of Maush&jch areas the researcher was
using research assistants who were fluent in teelerts’ language and were coming
from the area to interpret the key and major isgeésted to the study. Suspicion and
mistrust particularly with personal details got time way of data collection and the
respondent were shying away from giving the infarararequired by the researcher but
this was solved by assuring the respondent thainfioemation they were giving was
treated with respect, professionalism and confidétyt. Another limitation was non-
respondents, uncooperative and unfriendly respdeddout this was reduced by
motivating the respondents and by following up loe questionnaires.

1.9 Assumptions of the Study

The following were the assumptions of the studygtdes like nutrition of the animals,
infrastructure, Technology, land size among otln¥se assumed to be constant and only
breed of dairy cattle, market of milk, demograptharacteristics and Awareness level of
farmers in dairy farming were taken to be the dalstors that influences production of

milk by small-scale farmers in the two divisiongdenthe study.
Responses received from respondents, were assorbedriue, honest and transparent.

The sample unit under focus was a true representati the population, and that the
responses collected back from them provided thessecy data for a conclusive and

informed outcome.



1.10 Definition of Significant Terms

Dairy Sector-This term has been used here to refer to the boidér cattle milk
producers and specifically those from Mauche DonsiNakuru county and

Mirangine division Nyandarua county.

Smallholder Dairy Farmer — These are farmers keeping dairy cows with a bétdss
than five cattle. In this research therefore fasneith a herd of less than five

cattle irrespective of the breeds were consideydzetsmallholder farmers.
Productivity -the term will refer to the income farmers get frimair dairy farming.
Practicesthese are routine activities geared toward daimyifiag.

Awarenesshaving knowledge on dairy farming in order to e&se milk production.(

having known how among dairy farmers).

Demographic characteristicsthese are social factors of the dairy farmers agg,

marital status ,sex among others that in one wadlieother affect

Break Even -This is the minimum price the businessperson mestive to cover all

costs of production of milk.

Breed variability - This refers to the different breeds of cattle amedvby the farmers;

farmers own different breeds of dairy cattle emgestan, Guernsey, Ayrshire etc.



CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

This chapter contains a literature review on theldvdairy industry, Kenya dairy sector,
milk production in Kenya, Marketing factors, awagss of dairy farmers, Demographic
characteristics, Breed variability, theoretical nfiwvork, conceptual framework and

knowledge gap.

2.2. The world dairy industry

Over the last 24 years, total milk production ie thorld has increased by 32% whereas
per capita world milk production has declined by.9his indicates that the world milk
production has not kept pace with the increase anldvpopulation. Nonetheless, as
opposed to the trend towards intensification ofknpifoduction in developed countries,
production growth in developing countries is a éapart due to increasing numbers of
milk animals and dairy farms and only a small piure to productivity gains (Knips,
2009). India is the world largest producer of dgrgducts in the world while the world
largest exporter of dairy products is New Zealdwigs, 2009).

Milk production grew steadily in East Africa in ti®80s and 1990s. The pace of growth
has since accelerated following recent high rafemame growths and urbanization,
though the exact figure are not easy to verify. gkding to Ngigi (2004), milk
production increased during the 1990s at an anratalof 4.1% in Kenya and 2.6% in
Uganda, (Uganda Investment 2002) suggests thdtgine was higher in Uganda, with
production having risen from 365 million litres 1991 to 900 million litres in 200. One
reason for such high growth is high domestic cormion. Milk consumption in Kenya
is 145 litres per person per year, which is amdmghighest rates in developing world
(SDP), spurring an estimated 4 billion litres obguction in 2003 (Export Processing
Zones Authority 2005). Although only about 35% oilknproduced is marketed, at a
retail price of US$0.75 or more per litre, The Kanydairy industry is estimated to

generate $2billion litres per year (Strategic BasmPartners 2008). Much of the market



demand is met by smallholder dairy farmers, typycaith 1-3 cows on farms measuring
0.5-1.5 hectares. According to the Internationalekiock Research Institute (ILRI), by
2006 there were approximately 1.8 million smalldeslfarmers in Kenya (SDP).

2.3 Dairy Sector in Kenya

The Kenya dairy farming sub-sector is one of thesmwibrant in East Africa and it has
the highest milk per capita availability and congtion (Ngigi, 2004). Kenyans
including people from Mirangine and Mauche are agsoithe highest milk consumers in
the developing world, consuming an estimated 1#&sliper person per year, more than
five times milk consumption in other East Africarountries (SDP, 2005). The
smallholder dairy sub-sector is a crucial one asdounts for 80% of the total number of
cattle in the country and it also contributes 70Rthe total milk output (IFAD, 2006).
Most of the dairy farming is done on the Kenyarhkagds which are over 1000 m above
sea level. These areas are highly populated as araohpto the lowland and the
population provides market for the milk producedich is complementary. Over and
above the population that provides markets the langls have the favorable agro-
ecology for dairy farming (Staal, et al, 1997). T8mall scale dairy farming enterprise
has been found out to be very profitable. Thisasduse of the good milk prices. Despite
the withdrawal of some government subsidies likeattificial insemination the business
continues to thrive. The good market prices redultem the liberalization of the dairy
sector (Ngigi, 2003).

Dairy production in Kenya is divided into small Ecand large scale with the small scale
farming being the most popular as it constitutes3d% of the total dairy subsector
(Ngigi, 2003; Karanja 2004; IFAD, 2006). The smaltter group is also divided into
four sub-groups which are resource poor, smallestdakensive, part time dairy farmers
and crop oriented dairy farmers (IFAD, 2006). Theggoups have different
characteristics which make them have different tamgs. Their production is done by a
number of systems, which include intensive and restt® grazing. Intensive grazing
(also known as zero grazing) is used where thezesarall land sizes and therefore
farmers feed their animals in stalls with very mial movement. There are those who

practice extensive production where mostly the atsngraze and they are not stall fed.
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The third method is where the farmers have a hydyslem such that the animals are fed
in the stalls and also are allowed to graze orr tbein. These systems are normally
referred to as free, semi-zero and zero grazingesepting increasing intensification

(Bebe et al., 2003a).

Many small scale farmers practice intensive daayming where they do stall feeding
and a combination of stall feeding and grazing.isT& because of their small land sizes
usually less than 5 acres (Bebe et al., 2003a)ausr of intensification most of the
farmers prefer to keep the large mature breedsgB¢lal., 2003b) as they believe they
are more productive as compared to others. In teinsutput the smallholder open
grazing is realized to have less output than the geazing itself (Karanja 2003). This
can be attributed to the use of concentrate anglemgnts in the zero grazing system
and intensive feeding programs. The productionesyst are influenced by the agro
climatic characteristics of the area, land prodigtipotential and prevalence of animal
diseases. In contrast, according to Stotz (1988jettare 4 milk production systems
practiced by the Kenya small holders: Open gratagvith zebu cattle where cattle are
herded on own or other people’s farms or on commiamals. (b) With upgraded cows
which involves the use of cultivated pastures witine minerals and concentrates; semi-
zero grazing. Cows are identified by pure exotihighly up-graded dairy cows. Cows
are grazed on open fields for most of the day amplemented with concentrates and
fodder or hay; zero grazing. Has the highest mitkdy Feeds are brought to the cows
kept in stalls. The system is labor intensive, nexpuheavy initial capital investment but

maximizes the use of land resource

The widespread adoption of dairy cattle in the ¢guwas stimulated by several
interacting factors such as: the conducive polieg mstitutional environments provided
by successive Government; the presence of signtfidairy populations (owned by
settler farmers); a sub-tropical geography suitdble dairy cattle; and smallholder
communities who kept cattle and who had milk agngwortant part of their diet (Thorpe
et al., 2000).

Kenya is self-sufficient in milk in milk productioversus demand. In 2005, the country

produced approximately 3.5 billion litres of milkgainst a consumption of about 3
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billion litres. the Kenya dairy policy change of@®Q) which incorporated small-scale milk
producers and traders into the milk value chainldretalized informal milk markets, has
led to an increase in the amount of marketed miliknber of licensed milk vendors and a
boost in demand for milk, leading to benefit forrtigan milk producers, vendors and
consumers. As a result of this policy change, miikduction was targeted to increase to
increase to 4.2 and 5 billion litres by 2010 and£0espectively (Kenya Dairy Board,
2006). The dairy processing industry in Kenya cosgs of large, medium and small

scale processors.

Milk production is usually influenced by a variaety factors, in this study we will look
into the following four factors namely: Marketingrigcture; level of awareness of

farmers, demographic characteristics and breeeétyari

2.3.1 Marketing factors and milk production.

Marketing is defined as the set of human activitdisected at facilitating and
consummating exchanges. All business ada#wvitifacilitating the exchange are
included in marketing (Philip kotler, 2003).Markegi involves all activities involved
in the production, flow of goods and servit@sn point of production to consumers.
Marketing includes all activities of exchange cocted by producers and middlemen in

commerce for the purpose of satisfying consumeraghein

The Kenyan dairy industry has grown tremendoushcssiits liberalization in 1992.
Liberalization led to a rapid growth of the inforimailk trade that mainly consists of
small scale operators dealing in marketing of rawk.mAt that time, there was an
emergence of new institutional arrangements in nutilection, processing and
marketing, which included hawkers, brokers, selphgroups, neighbors and business
establishments like hotels (Karanja, 2003). Thermil markets controls an estimated
70 percent of the total milk marketed in Kenya (KDE09; Government of Kenya,
2006). Until the 1990s, the Kenya Creameries Carpmm (KCC) processed all the milk
in Kenya, but its monopoly slowly decreased betwk@®3 and 1996 (Olok-Asobasi and
Sserunjogi, 2001). Many private processors haireegbthe dairy business since 1992,

and have increased greatly since 1999. Accordirthaandustry statistics by the Kenya
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Dairy Board, in 2010, there were an estimated 2tgssors, 64 mini dairies, 78 cottage
and 1138 milk bars.

After the liberalization of the milk industry, theemere concerns over food safety and
quality of milk sold by the informal sector playefishe dairy policy at the time focused
on promoting value addition and increasing the mskare of pasteurization milk while
attempting to address potential public health risksconsuming raw milk. However,
since 2004, there has been a major change in paflidypractice towards the informal
milk market (Leksmono, et al., 2006). The dairyipplnow clearly acknowledges the
role of small scale milk vendors (SSMVs) and camaspecific measures to support
them. These include: development of low-cost appatg technologies, training on safe
milk handling, provision of incentives for improvewhilk collection and handling
systems, and establishment of supportive certibonasystem. While the Dairy Policy is
still in progress, awaiting approval by parliamehgre has been a proactive engagement
by the Kenya Dairy Board in training and certifioat of SSMVs, in order to safeguard
public health and assure quality of the raw milkKtmono, et al., 2006).

A study of the milk marketing system in Kenya h&®wn that there are at least 8

different marketing channels as shown below:
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Table 2.1 Milk marketing system in Kenya

Milk Marketing Channels Number of intexdiaries
Producer-consumer 0
Producer-milk hawker-consumer 1
Producer-processor-consumer 1
Producer-processor-retailer-consumer 2
Producer-dairy co-operative -processor-retaileisoomer 3
Producer-milk transporter-processor- retailer-comsu 3
Producer-milk trader-processor-retailer-consumer 3
Producer-dairy coop-milk transporter-processomilet-consumer 4

The Kenyan dairy market suffered when KCC collagsgisince the revival of KCC and
further emergence of numerous small scale procgssoilk marketing is not as
challenging as it was at the time KCC was collap3é&@ milk is either sold raw directly
to consumers or to the processors. The main playdhe milk market are the processing
companies, brokers and milk bars (Muriukt, al, 2003). The major constraint facing
smallholder farmers is that they do not have propeans of delivering their milk to the
process or sand also poor road infrastructure (Bkuretal, 2003). This affects marketing

of farmers’ milk given the perishable nature ofkmil

There are conscious efforts to improve farmer gsowpich have been deemed to help
farmers to be able to bear the transaction costdvied in marketing (Kirsten and Vink,
2005). This effort to help farmers over come thansgaction costs is thus a very key
factor to assist farmers to be able to sell thelk more profitably, which in their absence
can result to market failure of the smallholdemrygaub-sector. The supply chain of milk
and its products is also an important factor infleieg marketing and consequently
profitability of milk and its products. The developnt of the supply chain is of
importance as it will be instrumental in supportitige smallholder dairy farmers to
achieve significant profitability. The smallholdéairy project has also been working on
improving the channels in which milk is distributed@his includes the formal and
informal channels. It has also been establishedataut 80% of the milk sold in Kenya
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goes through the informal channels (Karanja, 2008&refore the improvement of these
marketing channels will also play an important nolémproving the marketing and also
the profitability of farmers. Most of the informatilk marketing channels suffer from
transaction arrangement problems. The most promalnigeing the standard of
measurement where the lack of standard of measutdmas been known to be a major
contributor to market failure to many of the comitypanarkets in Africa (Kristen and
Vink, 2005).

2.4 Level of awareness on dairy farming and milk ppduction

Awareness is described as having knowledge or zagoe aware of the difference
between two or more versions (The free dictiona®uer the last decade, milk
productivity growth has been positive. The increasgroductivity may be attributed to a
number of factors such as improved animal husbapdagtices and veterinary care,
better quality feeds, and adoption of more intemgjvazing systems and improved cow
breeds (Wambugu S. et al. 2011). Farmer awareregsromoted by presence of
extension officers in Kenya. Dairy producers aimrtorease productivity at the lowest
possible cost. Farmers seek to ensure that théysafid quality of their raw milk will
satisfy the highest expectations of the food inguahd consumers. In addition, on-farm
practices should ensure that milk is produced bglthe cattle under sustainable
economic, social and environmental conditions. Tdas be achieved by observing the
best practices in the industry. Good dairy farnpngctices entail the following as stated
by FAO (2009): Animal health; Milking hygiene; Nition (feed and water); Animal
welfare; Environment and Socio-economic managemeatrmers should take into
consideration applying these principles & practitedhe whole farm system within a
philosophy of continuous improvement, starting with livestock in scope (SAl).

Farmer awareness is particularly important in pobidn; Dairy goat farming has been hit
hard by lack of training for farmers and this kely to reduce milk production, a Dairy
Goat Association of Kenya official has said. Nyamanch assistant officer Moses Karuga
said few farmers know the benefits of goat farmarmgl the shortage of agricultural
extension officers has slowed down the promisingtase “Lack of awareness is

discouraging many, leading them to invest in oflaeming activities,” says Mr. Kiruga,
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whose association brings together farmers who oenyl Alpine goats also known as
German Alpine goats, which are known for produdmgh quality milk. According to
2011 livestock statistics, in central Kenya thererav117,402 dairy goats compared to
491,300 meat goats. (http://www.businessdailyaftma/Shortage-of-extension-
services-hurts-goat-milk-production/-/1248928/16B&7/wx4rcg/-/index.html). This
supports the idea that farmer awareness has disagnieffect on the farmers’ choice of

economic venture and their performance in thatqadar venture.

Farmers should use good quality forage and imgropasture which may provide
sufficient nutrients for maintenance and productdrapproximately 5.0 kg/d of milk
(Trail and Gregory 1981). Concentrates are fedipply energy and protein for increased
milk production. In addition to the limited availéity, the high cost of concentrates and
the declining milk to concentrate price ratio makésdifficult to feed adequate
concentrates regularly resulting in low productivitThe declining milk price to
concentrate price ratio from 1985 through 1993 eduthe decline in viability of
dairying. It has been shown that unless the milkdocentrate price ratio is greater than
one, the economics of feeding concentrates mayobbtlil (Walshe et al 1991). The
declining milk price to concentrate price ratio nieyused as a guide to choose feeds and

the optimum quantity of concentrate to be fed givan situation.

Farmers should have knowledge of these practicdshaw to apply them so as to be
deemed aware therefore being aware entails knothisgootential production changing
practices and whether they apply them or not ighardssue. Awareness of the market

dynamics by the farmer will also affect the amoointnilk that reaches the market.

2.5 Demographic characteristics of farmers and milproduction

According to Wikipedia, Demographics are the queatiie statistics of a given

population. Demographics are also used to ideritiy study of quantifiable subsets
within a given population which characterize thapplation at a specific point in time.
Commonly examined demographics include gender,etbaicity,knowledge

of languages, disabilities, mobility, home ownepshemployment status, and even

location. Demographic profiling is essentially arercise in making generalizations
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about groups of people. As with all such genertibna many individuals within these
groups will not conform to the profile - demographnformation is aggregate and
probabilistic  information about groups, not aboutpedfic individuals
(http://en.wikipedia.org/wiki/Demographics). Withis definition in the background,
price of milk that dairy farmers receive will alwsape affected by the population and by
extension the location they are, it is expected thet dairy farms will move to areas with
higher milk prices. Studies by Wheat (1973), Morgd®867, Calzonetti and walker
(1991) suggest that the chief location factorsnofude demand for products which is an
off shoot of marketing of the product; cost of fast of production such as labour and
raw materials. Transportation (proximity) to masketand, and infrastructure; a
minimum level of development is required to attray investment by the population to
a given location, or entice the population to irgguln a certain economic activity and
influence the level of success that they are baonexperience. Kenyans consume an
estimated 145 litres per person per year, more fikkartimes milk consumption in other
East African countries (SDP, 2005). Among all depeig countries, only Mongolians
and Mauritanians consume more milk per dollar ehthan do Kenyans (ILRI, 2007),
therefore a populated area may provide a good rharie boost production; though the
population may have other non-economic issues dffatt their choice of economic
activity and the level of dedication the put inte tactivity of choice. In rural Kenya, the
management of land under a traditional system wiltitle deed to land amplifies the
problem brought about by the population and resultsverstocking and overgrazing
leading to limited herbage production throughowet ykar. This is exacerbated by the fact
that grazing is communal, without proper managemsmmd control over livestock
numbers. Farm sizes are generally small and usst d&hd foremost for food crop
production in order to ensure household food sgcuAs a result, there is limited
cultivation of fodder for animals. Land tenure @ gonducive to long-term investments
and improvements required to increase dairy proediicGiven the scarcity of communal
grazing land and difficulties with its access ananagement, it appears unlikely that the
households can overcome their shortage of feedréstey reliance on communal feed

supplies.
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Across the years, a higher percentage of male-kdehdeseholds kept improved cows
compared to their female counterparts. On the oth@nd, more female-headed
households kept local animals, indicating that theg less access to improved dairy
breeds and perhaps dairy technologies in genegdteBveck and Staal (2000), who
found that female-headed households were moreylikehave less access to information
on new dairy technologies,. Overall, the percentafjéiouseholds keeping improved

animals increased over the years.

Table2. Percentage of households keeping cows bynder between year (2000-2010)

Gender of Percentage of households keeping cows
household 2000 2004 2007 2010
head

local improved| local improved| local improved| local improved
Male 28.1 50.0 27.9 57.9 31.4 56.6 28.9 56.8
Female 39.0 34.9 34.9 42.9 34.5 39.3 31.6 40.6
Sample 29.4 48.2 29.3 54.8 32.1 52.6 29.7 52.4

(Wambugu S. et al. 2011)

Large-scale farms are normally located farther advayn towns or communities and
from public waterways than are small-scale farmsoAsmall-scale farms tend to be
located closer to market outlets compared to laggde farms. This is an advantage

especially for perishable products such as milkenetdistance to market outlet is vital.

2.6 Breed Variability and milk production

The dairy herd is mainly confined within the higbtential areas and is composed of
Friesian, Ayrshire, Guernsey, and Jersey as pwedsrand their crosses which make up
over 50% of the total herd (Muriuki, 2001). In tloev potential areas, milk production is
mainly from indigenous zebu and sahiwal breeds/enm the arid areas, camels and
goats are the most important producers of milk. 8% e Kenyan marketed milk comes
from cattle, 12% from camel and 4% from goats. @hey cattle population has grown
tremendously from about 0.8m in 1960 to about 4n2005 The dairy herd is mainly
confined within the high potential areas and is posed of Friesian, Ayrshire, Guernsey,
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and Jersey as pure breeds and their crosses wlakb op over 50% of the total herd
(Muriuki, 2001).

Between June 2009 and May 2010, milk productivigsvihnighest in the High Potential
maize Zone (297 litres/cow), followed by Centralghlands (233 litres/cow), while

Western and Eastern Lowlands had the lowest maklytivity at 67 and 91 litres/cow,

respectively (Wambugu S. et al. 2011). This capdrdly attributed to the types of breeds
kept in those areas.

Table 2.3Average number of cows kept by householdsy type and agro-regional

zone
Improved cows Local cows
Agro-regional zones 2000 2004 2007 201p 2000 2004 2007 201pD
Coastal  Lowlands 0.1 0.7 0.2 0.2 32 96 4.7 4.0
Eastern  Lowlands 1.0 1.2 11 0.8 25 1.7 1.9 1.7
Western  Lowlands 0.2 0.1 0.0 0.1 46 47 3.5 4.1
Western Transitional 1.3 1.0 1.0 1.3 3.7 238 2.8 1.6
High Potential Maize Zone| 6.8 6.0 6.0 5.4 3.2 16 2.1 2.2
Western Highlands 2.1 1.8 1.8 1.5 1.2 10 0.8 1.1
Central Highlands 3.3 2.5 24 2.2 0.1 0.0 0.0 0.0
Marginal Rain Shadow 4.2 3.7 4.1 3.1 18 1.0 1.1 1.8
Average 3.2 2.7 2.6 2.4 25 2.2 1.9 1.9

(Wambugu S. et al. 2011)

The country’s dairy cattle are estimated at 3.3iomlhead. Dairy cattle are mainly kept
in medium to high rainfall areas. The key top ddimeeds are Ayrshire, Friesian,
Guernsey and Jersey. Dairy production is one ofntlost leading enterprises in the
livestock sub-sector and forms an important livedih to most small scale farmers. In
2008, the total milk production is estimated at RilGon liters out of which more than
70% is produced by pure br&bs Taurudreeds and their crosses (KDDP, 2001). The
main B. Taurusbreeds kept include Holstein Friesian, Ayrshirasdg and Guernsey.
The ever increasing human population and concuudranization will require efforts be
geared towards increasing milk production to oftsgt resultant deficits. Improved milk
production can be achieved through appropriatecbiraprovement programmes. Precise

and accurate knowledge of genetic and phenotypenpeters are critical in planning and
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developing appropriate breed improvement stratggdaki et al, 2004). Such breeding
programmes should be undergoing regular appraisalentify optimum efficiency and
predicts possible rates of improvements. Thus,reéfiion of the phenotypic trend into
genetic and environmental trends will enable treessment of the effectiveness of the
selection programme and management conditions tower (Musani and Meyer, 1997;
Ojango and Pollot, 2001). This will also help ins@ming more appropriate genetic
improvement and management strategies aimed aasiclg milk production. However,
estimate of genetic and phenotypic trends for waricattle breeds on small, medium and
large scale farms are scarce in literature. Morensoinformation is available on the

phenotypic characteristics of the cattle breeds kepoth Mirangine and Mauche.

Since feed, feeding systems and management areaesiraints to intensification, the
development and use of genotypes such as crossf{@edsTaurus x Bos indicus) has
been shown to give the benefits of both increagedyction and tolerance to climatic
and nutritional stresses (McDowell 1989). Thereev&dence that indigenous cattle are
more resistant than Bos Taurus to ticks and tigkvbaliseases (Baker & Rege 1984). In
addition, they probably use feed more efficienttyl@v feeding levels and have the
ability to select high quality diets when grazingucse tropical pastures (McDowell
1989). The use of improved animals (Friesian, JerGeiernsey and Ayrshire) requires
high management, large amounts of concentrateséicoMow forage to concentrate ratio
of the magnitude 40:60 (McDowell 1989). These regjaents are lacking in the
smallholder sector and therefore use of improver gxotic dairy cows should not be
encouraged. The problem of exotic cows in the emvirent with feed and management
constraints was reported in Friesian cows, whicbhdpced 1736-2540 kg/lactation
(Mostageer et al 1987). All these factors add te aeciding factor that a farmer

considers when choosing a breed to keep and theiafy their milk productivity.

2.7 Theoretical Framework

Human behavior is seen as a result of the interptajiverse forces that create a set of
circumstances through the dynamic interaction oh rmad his environment (Albrecht et
al. 1987 in; Hoffmann, 2005; Ndah, 2008). Accordinghe psychological Field theory

of Kurt LEWIN, the interaction of situational forgevith the perceived environment can
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be described as a field of forces, a system inidansr a psychological field. Human
behavior can be described as follows: A persoridrstibjectively perceived environment
feels something is worth striving for like adoptioh Agricultural best practices. They
then mobilize their personal powers to achieve gioial of adoption of the best practices
in dairy farming. When something negative or unddse occurs like a case of low
production or poor quality, the person activates gersonal powers in the same way to
avoid the negative situation. Ways of reachingdteg@nd avoiding negative situations
can be blocked or impeded by barriers or inhibifoxges like lack of awareness, risk or
uncertainty about outcome, insufficient capitalltunal practices, lack of opportunities

for scaling up of Dairy farming innovation.

Inhibiting forces-forces negatively influencing laeforal change initiating the best
practices in dairy farming e.g. lack of subsididee lartificial insemination, limited
liquidity for labour hiring, buying concentratetack of machinery, and limited
knowledge driving forces-forces conducive to pesitiarget improved e.g. financial
assistance, technical advice, training, provisiénnputs, financial assistance, linkage
with market outlets. Adoption of best farming prees is thus seen as resulting from the
psychological field of inhibiting and driving forsenence these forces are present in a
state of equilibrium or dis- equilibrium with vang degrees of tension between them.
Once such forces are identified in the farmersgi@cimaking process, the chances of
diffusion can be estimated and consequences fongdion programs can be concluded
(Kriesemer and Grétz 2008).

According to Rogers (2003),the determinants of &idapare: perceived attributes of the
technology; comparative advantage; the degree tohmdan innovation is perceived better
than the idea it supersedes; complexity - the detpewhich a practice is perceived as
relatively difficult to understand and to adopt atgely related to its rate of adoption;
trial ability -degree to which an innovation like odern dairy practices may be
experimented at a limited basis; compatibility-aegito which sustainable practice is
perceived as consistent with the existing valuast pxperience and needs of potential

adopters.
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Rogers (2003), posited that the type of innovatiecision process through which an
individual passes from; knowledge to attitude amdhlly to adopting (individual or

collective, optional or authority). With the commecetion channels being either
interpersonal or by mass media, originating fromc#c or diverse source social system:
norms, network interconnectedness socio-culturattpres and norms that can inhibit or
drive adoption. Efforts of promotion agent past anesent efforts made to promote of
dairy farming the government, agricultural orgatim@s and NGOs, ant national and

international level.

In many rural areas milk production is still cadrieut with simple tools by traditional
methods, using practices based on trial and eflfoe. production of food is slightly
increased. There is little question that changestine done in milk production methods,
and new technologies are increasingly being vievesd the vehicle for solving
agricultural problems. While the solutions seenbteimple, in practice it is not. Even
where new technologies exist they may be inappatgrior particular agricultural
settings, they cannot be transferred easily, oy tbellide with traditional cultural
practices and preferences.

Developing agriculture by means of substituting rfewexisting technologies involves
behavioral change on the part of the farmer. Thewnrnof change involved will depend
of the technologies and practices being promoteltla® extent to which farmers current
behavior is inconsistent with them (Sofranko, 19&t)ategies for bringing about change
have generally focused on altering the environnrenthich milk production is carried

out, or in the direct transformation of farmersmiselves (Rogers, 1969).

2.8 The conceptual framework

The Conceptual framework is an illustration of tieéationships between the variables
identified for the study. It shows the relationstbptween the independent and the
dependent variables. For this particular study, pheductivity of small-scale dairy
farmers in Mauche and Mirangine divisions is thepetelent variable while the
independent variables are the factors that in ocag ev the other affect productivity of

these farmers in the two divisions. These factoesmaarket of the milk, Demographic
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factors, genetics and the awareness of dairy farnmidrese factors, either in isolation or a
combination will cause or influence farmers millogction in the two divisions under
study. The moderating variable for this study w#l the cultural issues affecting the milk
production for example the rearing system adoptedhe people living in the two
division. The intervening variable will be Governmig@olicy that affects milk production

and dairy farming at large.
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Independent Variables

Demographic characteristics
e Marital status
* Gender
 Age
e Education level
* Farming experience
e Size of land

Market of milk
* Milk sale
* Distance to market
e Market available

A 4

Farmers Awareness
e Farmers trainings
* Information access
* Farmers experience
e Collaboration and
linkages

Intervening
Variable
Government policies

Dependent Variable

Breeds of dairy cattle

* Mating used
* Animal registration
* Record of sire kept

* Breeds available

A 4

Figure 1 conceptual framework.

\ 4
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A 4

Production of milk in
Mirangine and Mauche
division.

-Monthly income
-Monthly production

Moderating variable
Government and

corporate interventions

and extension servic




2.9 Summary of Literature Review

What can we conclude from the literature reviewedva? What is the level of certainty
for each of those conclusions? In order to answesd questions, it is important to
appreciate that a recollection of all the literatueviewed strongly substantiates the good
of milk production that cannot be wished away idags world. It is conclusive to say
that from the literature review, bearing in mina therceived gross benefits and gross
costs, there are net benefits realized from th@talo of both large scale and small scale

dairy farming.

It is however, surprising and a matter of greatemcern on the reluctant and even
sluggish pace that the some dairy farmers have aduipted towards high milk
production. Bearing in mind the fundamental pritespin Theory of dairy farming,
consumer behavior, the key assumption is that treswmer is rational and seeks to
maximize utilities (Benefits realized from the cangption of a given commodity). On
the other end of the continuum, the theory of tlend indicates that firms seek to
maximize benefits and minimize costs. In the wak#ese fundamental construes, dairy
farming in particularly in developing nations likeenya seem to be defying the odds and

acting in a manner that would in dairy farming tedhas “irrational”.

It is in the purview of these inconsistencies tin& basis for undertaking this study was
established. The gap in knowledge was a lack ofpcehension of the real issues that
curtail enhanced adoption of dairy farming in depahg nations like Kenya. To furnish
such knowledge, this study poses the question: Vdnatthe factors affecting the

adoption of dairy farming especially in MiranginedaMauche amongst the farmers.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

This chapter identifies the research design ofstinely. It further highlights the target
population, Sampling procedures and the method$at# collection. Also included are
the measures undertaken to ensure the validityataf collected, and its reliability in this
study. A summarized table at the end of this chiapteprovided to highlight the
operational variables and show how they are scaled.

3.2. Research design

This is the framework that assisted the researthestructure the collection of data,
analysis and the interpretation of data. The stwdl adopt a qualitative case study
research design. According to Yin (2003) a caseystiesign should be considered when:
(a) the focus of the study is to answer “how” amdhy” questions; (b) you cannot
manipulate the behavior of those involved in theldgt (c) you want to cover contextual
conditions because you believe they are relevatitégphenomenon under study; or (d)
the boundaries are not clear between the phenonmareboontext. This approach has the
potential to deal with simple through complex ditmas. It enables the researcher to
answer “how” and “why” type questions, while takingto consideration how a
phenomenon is influenced by the context within \whicis situated. A case study is an
excellent opportunity to gain tremendous insigho ia case. It is argued that a case study
provides a more realistic response than a puraliisstal survey and it enables the
researcher to gather data from a variety of sousra$ bring together the data to
illuminate the case. This study will use primaryadahich will be gotten by conducting a
household survey. The survey strategy is apprapmditen the researcher wishes to use
the findings to infer on the whole population. Sayvallows the collection of large

amount of data from sizeable population in a highkdgnomical way.
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3.3 Target population

The target population was the small scale dairynés in Mirangine and Mauche
divisions which were estimated to be 4000 farmec®aling to 2012 annual reports from
Ministry of Livestock development. The focus waslgsis of the questionnaire which
was used to guide the interviewer of the samplespaedents. A part from this 5 key
informant; 4 ministry of livestock officials and ffigials from Kenya dairy board were

included to make a total of 4005.

3.4 Sample size and sampling techniques

The technique used was purposive, and stratifiedaim sampling in the selection of the
study sample. A purposive sampling procedure ire®lthe hand-picking of subjects on
the basis of certain specific characteristics. Baisipling procedure best fitted the 5 key
informant respondents. To ensure representationngnsmall-scale dairy farmers in

Mauche division and Mirangine division, stratificat of the target population was done
where each division was treated as a stratum amibra sampling was done to collect

data.

The sample size was calculated using the Krejcié Mlorgan Table as shown in
Appendix IV where a sample S=351was found as ap@tepwhen the estimated target
group was estimated population N=4005.Two key redpots were sampled from each

region and one from Kenya dairy board to bringttitel sampled population to 356.

3.5 Data Collection Methods

Data was collected by the use of questionnaires iateview schedules. A written
guestionnaire is a data collection tool in whichti®n questions are presented that are to
be answered by the respondents in written form.s&haritten Questionnaires were
administered to respondents via hand-delivery aollected later. Questionnaires,
incorporating both open-ended and closed-endediqunestems were used to gather the
necessary data to conduct this study. AccordingCemper and Emory (2008), the
guestionnaire is conveniently used because it eéaglér and quicker to administer, it is
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above researcher’s effect and variability, andighlly convenient for the respondents as

they could fill them during free times or when winkds are manageable.

An interview is a data collection technique thavalves oral questioning of the
respondents, either individually or as a group (€lnavong, 2009). While the structured
guestionnaires were largely administered to thellssoale farmers, in depth interviews
using semi structured questionnaires were prefdmethe ministry officials, processors,
traders and officials from the Kenya dairy boards they are deemed more
knowledgeable and experienced. Responses to tretiane posed during the interview

were recorded as well as crossed from a checklist.

3.5.1 Pilot Testing of the instrument

Ten questionnaires were administered in Mau Naiwgisidn which neighbors Mauche
and another ten were administered in Ngorika diviswhich neighbors Mirangine
division. The respondent were selected randomligast a week before the main study.
They were asked to respond to the questions asettearcher observed whether each
guestion measured what it is supposed to measare,ldng it took to interview one
respondent, whether response choices were appmpwaether the tool collected the
information needed among other things. Necessgugstuents were made to the tool. To
facilitate this, the researcher sought permissiomflocal leaders, for example, the chief

and assistant County Commissioner.

3.5.2 Validity of the instrument

Validity is the accuracy and meaningfulness of refees, which are based on the
research results; it is the degree to which resabitained from the analysis of the data

actually represent the phenomenon under study (Miey& Mugenda, 2003).
The following measures were taken to ensure vglidit

1. Survey questions were made based on literatureweta ensure validity.

2. Questionnaires were pre-tested on a pilot survelyaamendments made to make
them more clear to respondents.
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3. Data was conducted within four days so as to avbil possibility of the
occurrence of major events in the dairy industat thhay have affected affect the
opinion and attitude of a section of the responslenthe course of the study.

3.5.3 Reliability of the instrument

Joppe (2000) defines reliability as the extent kool results are consistent over time and
an accurate representation of the total populatiaer study. If the results of a study can
be reproduced under a similar methodology, thenits&rument is considered to be

reliable.

This study espoused the test retest reliabilityreggh as a measure of consistency.
Reliability was tested using the Cronbach’s algtet tvas calculated from questionnaires
from a pilot study that was conducted in the twgioes so to assess the survey tool
before the study; the questionnaire had an alpHa#d which was found to be greater
than 0.7 thus it was considered acceptable. Thestigns that were vague were

restructured to make them more understandablestéatmers.

3.6 Data Collection Procedure

An assistant researcher was trained in order twlatdize the data collection exercise. A
full list of respondents to be interviewed was tfipsepared. The local administration
office was informed of the research and an introohyc letter sought from them,

permission was also sought from the national cbwfccience and technology so as to
make of the study conform to the set standards.pftysical location of the respondents
was established for ease of delivery of the questaoe. For illiterate respondents, a
guided interview was done. With the help of theistast researcher, all questionnaires

were edited, verified and collected for analysis.

3.7 Data Analysis Technique

Both qualitative and quantitative methods were use@nalyze the data. Qualitative
analysis was used to analyze the perception tlatawtas collected from the ministry
officials, milk processors and officials of Kenyaipy Board, raw data collected from the

field was organized, clustered, interpreted andckmons made from it. Where notes
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were taken, they were organized to manageable fotensenable summarized
interpretations to be made. The final conclusioesenarrived at after careful verification

of the data collected and interpreted.

Quantitatively, data from the structured questiorasawas edited and processed. It was
then coded to enable categorization into groups emeéred into SPSS. Descriptive
statistics was then used for the frequencies anceptages as per the results obtained.

Difference between sample means tested usingttst.t-

3.8 Ethical Consideration

Ethical measures are principles the researcherlghmnd herself to in conducting the
research before data collection (Macmillan and 8wher, 1993). Initial approval was
secured from the University of Nairobi. A reseapgrmit was sought from the NCST.
The respondents were assured that the informatinengvas for the purpose of this

research and was to be treated with utmost cortfelgy.

3.9 Operationalization of Variables

The Operationalization of a variables means maatmg both the independent and
dependent variables in such a way that they and ugndhaving a few levels thus

becoming measurable.
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Table 3.1 Operational definition of variables

OBJECTIVE TYPE OF INDICATOR MEASURE MEASURING | TYPE OF
VARIABLE SCALE ANALYS
TOOL
To Identify the
relationship between Dependent frequency
market pf mi!k and Production ofl Monthly production | amount of| ratio mean
IE)/Iri(;grle;;“noenar:g milk by Sma”f Monthly income milk
Mauche division. sqale farmers in amount of| o mean
Mirangine and income _
Mauche division Milk sale Price per litre ratio mean
Independent
Market of milk markets available List of markets ratio mean
No. km
Distance to market | covered ratio Mean
To establish how Independent Farmers Trainings. | Number ratio mean
farmers  awareness . . .
contributes  to  the farmers awareness Dairy farming | No of years ratio Mean
Dairy production in experience
Mirangine and Information access. | | . .
Mauche division. _ List of source | ratio mean
Collaboration  and .
. No of tours ratio mean
linkages.
To asses whetherindependent Gender Type Nominal mean
there is a relationship D hi involvements in
between demographic hemogtrapst!c production
characteristic ang Charactensiics Marital status type Nominal -
Dairy production in
Mirangine and
Mauche division. Age Number. ratio mean
To establish how Independent Mating used type nominal -
\c/i:;irgbi"(i;ttle at;;ee(?ti; Cattle breed | Animals registration| Numbers ratio mean
the production of variability Record of sire Numbers ratio mean
milk in Mirangine Breeds availability | number ratio mean

and Mauche division.
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CHAPTER FOUR

DATA ANALYSIS, PRESENTATION, INTERPRETATION AND DIS CUSSION
OF FINDINGS

4.1 Introduction

This chapter presents and discusses findings ofstingy which have been discussed
under thematic areas and subsections in line withobjectives of the study. Much of
data in this study is quantitative and thereforamiative methods of analysis are used
where by descriptive statistics have been used rtalyze the quantitative data.
Specifically, frequencies distribution tables ased to summarize and present data in

relation to the study objectives.

4.2 Questionnaire Response rate

Questionnaires were administered to two groupgsgandents, the first group involving
the small scale dairy farmers from Mauche divisaod the second group of farmers from
Mirangine division. The study targeted 4005 resmmtsl as computed in the chapter
three of the study. The sample size was splittwinto cover each region thus a total of
352 questionnaires were distributed: 176 to eadione Of the 352 questionnaires
distributed, only 348 of the responses were dedihéat analysis as the other four were
partially filled, this gave a response rate of 99alThe four extension officers from
ministry of livestock two from each region of studgd one official from Kenya dairy
board were all interviewed by the researcher hemc#0% response rate. This was
possible due to the fact that the questionnaireadasinistered by research assistants and
risk of non-return was eliminated because as sedhequestionnaire was well filled out

was recovered.
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4.3 Relationship between demographic characteristic of farmer and milk

production

The demographic characteristics of the respondmmpresented in this section of this
study. These are social factors that potentialjuémce milk production and include
gender, age, and experience in dairy farming, dducdevel of farmers, training, and

types of breed selected among others.

4.3.1 Milk production

Table 4.1 shows daily milk production by respondefarms in the two different regions.
It is evident that most farmers in Mauche (44.3%dpce less than 5 litres daily and
about 39.1% produce between 5 and 10 litres per ag means to about 83.4% of the
respondents producing less than 10 litres per lshapirangine most respondents (32%)
produced between 5 and 10 litres with 87 (about )58f4espondents producing over
10litres, and 20.9% of the respondents producingr &0 litres. Only about 10% of

respondents in Mirangine produce below 5 litresdaey.

Table 4.1 Milk production per day by region

Mauche Mirangine
Milk Production per Frequency Percentage Frequency Percentage
day
below 5litres 7 44.3 17 9.9
5-10litres 68 39.1 55 32.0
10 -15litres 18 10.3 38 22.1
15-20litres 7 4.0 26 15.1
over 20litres 4 2.3 36 20.9
Total 174 100 172 100

From Table 4.1 it can be said that on average feanme Mirangine division produce

relatively more milk per day than the farmers inudiae. This trend is maintained in the
average daily milk sale as shown in Table 4.5 imakigine as supported by all other
demographic characteristics of farmers producesemalk than Mauche .A lot need to
be adopted by Mauche farmers and other farmers &ihvr parts of the nation to make

sure production of milk goes up like that of Miramgy The question of production per
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region between Mauche and Mirangine was fully aageed by an officer from Kenya

dairy board during an interview as captured below;

There is big difference in terms of milk productiorMirangine and Mauche
divisions. From our records as Kenya dairy board h&e registered more
milk traders from Mirangine division who tradeeth milk using motorbike
to town of Nakuru. This is an indication that thégsenore of product from the
area. A part from traders the processors are manthis area of Mirangine
and all of them collect a considerable amount oknirhis is not the case

with Mauche.

4.3.2 Distribution of farmers by gender

A personal attribute of the farmer’'s analysis ie #tudy was their gender. During the
data collection exercise, farmers were asked te skeeir gender. The Table 4.1 shows
that male respondents make up more than half tpelaon in both the regions with
Mirangine having 133 males (76.2%) as comparedltéemales (23.8%). Respondents
from Mauche comprised of 105 males (60.3%) ande@®tes (39.7%).

Table 4.2 Gender of the Respondent by region

Mauche Mirangine
Gender of the Frequency Percentage Frequency Percentage
Respondent
Male 105 60.3 131 76.2
Female 69 39.7 41 23.8
Total 174 100 172 100

This shows that there is more male involvementaimydproduction in Mirangine than in
Mauche; this may be brought about by the reasonféinaers in Mirangine view dairy
farming as a commercial activity more than in Maaitihus more men are involved trying
to control resources in the household. This haféect on the difference in overall
production of the two regions as more men are wealin farm business decision

making in Mirangine than in Mauche.
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4.3.3 Marital Status of the Respondents

In the study, respondents were asked to state rieriital status. Of the participants who
responded to the question, 96.0% from Mirangineewearried consisting of 164 and
about 93.0% from Mauche were married consistind&ff persons. Respondents from
both regions had more or less the same marital kdeital status could contribute to
difference in production between the married andnamied respondents in that, a
household with a married couple tends to have nadveur capital for dairy farming,

which is mostly a labour intensive activity whemgiiced in small scale in Kenya.

4.3.4 Education Level of the Respondents

As shown in Table 4.2, 68.4% of the respondents) fidauche had attained education
from primary level and below while Mirangine hacbab48% of the respondents falling
in the same category. About 52.1% of the respoisdieatn Mirangine listed secondary
education and above while Mauche had slightly @46% who had attained secondary
education as their highest qualification. This skothat farmers in Mirangine are

generally more learned than their Mauche countespar

This could be a possible contributor to the diffe® in dairy productivity as learned
people tend to be innovative and they may be iretéeb position to implement best
practices in the industry while people who are heatrned may not be capable to
understand or implement the best practices withbetstrict assistance of experts or
extension officers. This may be more pronouncedh& mixing of concentrates and
administering of medicine. Education is also impottwhen it comes to pricing and

marketing of the produce.

Table 4.3: Education level of respondents by region

Mauche Mhgine
Education Level of Frequency Percentage Frequency Percentage
the respondent
Primary Level And 119 68.4 82 48.0
Below
Secondary a7 27.0 74 43.3
Post-Secondary 8 4.6 15 8.8
Total 174 100 171 100
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The result from the Table 4.2 clearly shows that lkvel of education in Mauche is
generally low. According to Karanja (2003) suchited education levels are likely to
negate the adoption of new and improved dairy pebdn practices by farmers leading
to low milk production. Education generally increasa person awareness of his/her
environment and ability to acquire and processrimédion about his/her environment
and to detect changes in it. Education also enisatfoe farmers’ ability to identify
alternatives and compare costs Mbwesa (2004).Thdy ssupported the proposition by
Bhola et al (2006) that people with low levels dlueation had difficulty finding a paid

job and therefore sees no other possibility thagaga in farming.

This fact was ascertained by one of the extensifioeo from ministry of livestock

Mauche division whose argument is captured below;

In Mauche division the illiteracy level is very hignd its contributed much by
issue of early marriage and once that happen ecff dairy farming especially
milk production due to poor adoption of skills ortbe farmers are trained by

extension officers.

4.3.5 Experience in dairy farming

The survey item sought to know the period the redpats had been in dairy production.
The underlying assumption for this item was tha thore experienced a dairy farmer
was, the more he/she applied best farm practiceésansequently improved production.
Intervals representing the number of years as iy d@mer were used as a measure of

experience.
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Table 4.4: Experience in farming by region

Mauche Mirangine
Experience of the  Frequency Percentage Frequency Percentage
respondent in dairy
farming
1 -5 years o1 29.3 23 21.4
5- 10 years 56 32.2 38 27.2
10- 15 Years 31 17.8 32 18.3
Over 15years 36 20.7 78 33.0
Total 174 100 171 100

As illustrated in Table 4.3, Majority of responderitom Mirangine had over 15 years’
experience in dairy farming at 78 (33%), 5-10 ydaad the next highest percentage of
respondents with respondents having between 145 yeaing the least representation at
21.4%. In Mauche most of respondents (32.2%) hasd®n 5-10 years’ experience with
1-5 years being the second most represented ai® y@ars the least. This implies that
farmers in Mirangine are more experienced thanrtheunterparts in Mauche. The
emphasis of experience in any undertaking cannobusx-emphasized; in the dairy
sector experience is especially important for imprg of the breed and feeding. Any
farming has its own challenge and the more the datmas experience the more he/she is
in a better position to overcome challenges ansl ghies out explanation why the milk

production in Mirangine is far much high than iraithe

4.3.6 Age distribution of farmer by region

Most of respondents in Mirangine were above 50 gy@dirage. Table 4.6 below shows
131 persons were more than 36 years of age in himandespite Kenya boasting of a
young population with youth majority. In Mauche, shof respondents were between the
ages of 26 and 35 years of age with a 15 respositheirig 25 years and below.
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Table 4.5 Age category of the respondents by region

Mauche Mirangine
Age Category of the Frequency Percentage Frequency Percentage
Respondent
Below 18years 1 0.6 0 0.0
18 -25years 15 8.7 8 4.7
26 -35years 54 31.2 33 19.2
36 -45years 48 27.7 36 20.9
46 -50years 20 11.6 32 18.6
Above 50years 35 20.2 63 36.6
Total 173 100 172 100

As shown in the Table 4.4 above, farmers in Miraagare generally older than those in
Mauche. This may be attributed to the fact that éh&uis a more recent settlement
scheme than Mirangine. The glaring age differenise @ontributes to the level of
experience in dairy farming as shown in Table AB.elderly population though less
productive is more settled and experienced in wieat¢he economic endeavors they
undertake. Age may also be an impediment when ntesoto innovation as younger
people are deemed more innovative. According toeguwment of Kenya, 2012 the
average age of a farmer is 60 years. Very few ypetbple who involve themselves in
dairy farming and those who does like case of Mattbley don't give dairy farming the
seriousness it deserves. Therefore youth shouthbeuraged to enter into dairy farming
through milk value chain, value addition and anlgeotstage of milk value chain and

eventually they will engage in production afterlidag the benefits.

4.3.7 Size of land under dairy farming

As shown in Table 4.6, majority of sample emploless than 1 acre in dairy farming in
both regions, the two regions had about the sam#auof farmers employing 1-2 acres
and the frequency reduced as the acreage emplayg@ased with only a few

respondents employing more than 6 acres.
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Table 4.6: size of land that is used for dairy farrimg

Mauche Mirangine
Size of land under  Frequency Percentage Frequency Percentage
dairy production
Under 1 acre 82 47.1 79 45.9
1 -2 acres 66 37.9 59 34.3
2 _Aacres 16 9.2 18 10.5
4 -6acres 8 4.6 10 5.8
above 6acres 2 1.1 6 35
Total 174 100 172 100

The survey item did not bring out much differencgtween the farmers in the two

regions as they had a similar distribution amorigstdifferent size categories. The high

percentage employing less than 1 acre in both megimay be attributed to high

population densities and zero grazing farming systéhich is practiced in the regions.

Size of the land may be the same but what is pthiedand for the dairy farming brings

the difference between the two regions. Its wagdthat the land in Mauche set aside

for cattle, the rearing method applied was the restte grazing while in Mirangine the

land set aside for cattle farmers has planted pastnd cut carry method was mostly

used. The land usage affects production more thewtahd size.

4.4 Relationship between milk marketing structure ad milk production by region

Marketing is defined as the performance of all bess activities that are involved in the

flow of milk and services from the point of initipfoduction until they are in the hands

of ultimate consumer. To investigate the milk mérige structure, respondents were

asked to answer a few questions regarding the,gao@ of milk used and distance from

nearest market. The results were presented inessdrfrequency distribution tables.
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4.4.1 Selling prices of milk/ litre by region

In well-functioning marketing systems, farmers &ie® to market their products through
the outlets of their choice. The decision to matketr milk through particular outlets is a
function of production cost, transport cost, risgistcand promptness of payment among

other factors.

Table 4.7: Selling price of milk/liter by region

Mauche Mirangine
Selling Price of a Frequency Percentage Frequency Percentage
litre of milk
20-30 Ksh 151 86.8 171 98.3
30-40 Ksh 23 13.2 3 1.7
Total 174 100 174 100

Table 4.7 above has summarized the frequency & pnite ranges in the two regions.
About 171 respondents in Mirangine representing@pmately 98% said that they sell
milk at price of between 20 and 30 shillings. 184pondents from Mauche (about 87%)
named a price of between 20 and 30 with the reseggondents from the two regions
naming 30-40. The milk prices were seen to be ivelgt equal in both regions though
more farmers in Mauche reported to be getting &drigrice for their produce than in
Mirangine, this can be attributed to the milk maikg scheme where farmers who sell to
consumers directly fetch higher prices than thoke gell to middlemen which was the
case as shown in Table 4.7. Also the supply denfaieds have attributed the difference
in prices between the two regions where in Miraagilue to production been high the
price is a bit lower than Mauche. However milk ligey other commodity follows rules
of supply and demand where during dry season pgoegap as supply is low. On the
other hand during rainy season the prices go dowas td increased production from

farmers.

4.4.2 Milk marketing channel

It is interesting to note that the channels mostlusy respondents in the two regions are:
middlemen in Mirangine and local shops/hotels inubtee and the least used is dairy
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cooperative with not a single respondent using Mirangine while only one respondent

using this channel in Mauche.

Table 4.8: Milk marketing channel

Mauche Mirangine
Milk marketing Frequency Percentage Frequency Percentage
channel/ option used
Sell to neighbors 93 36.2 7 4.0
Local Shops/ Hotels ©© 37.9 13 7.5
Middlemen 39 22.4 13 64.9
Direct to processors ° 2.9 41 23.6
Dairy cooperative 1 0.6 0 0.0
Total 174 100 174 100

The results show that may be the reputation of emipve is not friendly for both
divisions. In terms of trust and management of ydawoperatives and promptness of
payment clearly show farmers prefer local shopshatdls in Mauche and middlemen in
Mirangine. Reduced cost of transportation is anotpesitive attributes favoring
middlemen in Mirangine. Middlemen will collect mifkom door step using motor bike
which is an advantage to the farmer than cooperativo must charge some cost due to
transport. The marketing channel farmers decidestoto market their milk either boost

the morale or kills the morale of farmer affectprgduction of milk eventually.

4.4.3 Form of milk sold at farm

The majority of farmers sell their milk in raw foras shown in the in Table 4.9 below,
only a few farmers sell milk in sour form. This miag due to the fact that they are small
scale and they lack processing and preservatioipmegnt at their farms and also the
simple fact that they sell their milk to middle meho take it as soon as it is produced
and go to sell it to another party. Farmers tengriefer selling milk in raw form to

middlemen and retailers due to prompt payment ftbe middlemen as opposed to

delayed payment systems employed by cooperativiesndk processors.
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Table 4.9: Form of milk sold at farm

alMche Mirangine
Form of milk sold at Frequency Percentage Frequency Percentage
the farm
Raw 168 96.6 172 98.9
Fermented milk 6 3.4 2 1.1
Total 174 100 174 100

The aspect of value addition if embraced by theyd&@rmers increases the returns of
dairy farming but the resource to do the value tamldiis the challenge to small scale

farmers.

Skills to do the value addition is another majorlldnge that prevent the process
adoption and farmers are left with only one optelling raw milk which does not fetch

more profit when compared with fermented milk.

4.4 .4 Distance to nearest market

Most of respondents (about 45%) in Mauche live thss a kilometer from the closest
milk market with about 35% living between 1 and ibhketers from the milk market.
Majority (about 65%) of the respondents in Mirarggiive within a kilometer from the
milk market with the remaining proportion distriedt almost uniformly between, 1-2
km, 3-5km and over 5 km (see Table 4.10). It iswshohat farmers in Mirangine at an
average of 1lkilometer live closer to the milk maskilman farmers in Mauche who live an

average of 1-2 kilometers from the market.
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Table 4.10: Distance to nearest market

Mauche Mirangine
Distance of the Frequency Percentage Frequency Percentage
nearest market in km
where milk is sold
Less than 1km 79 45.4 115 66.1
1km-2km 64 36.8 21 12.1
3km-5km 11 6.3 23 13.2
over 5km 20 11.5 15 8.6
Total 174 100 174 100

The closer the farmer is to the nearest markee#iseer it is to make quick sale especially
during rainy seasons. This increases production lamer the transport cost hence
encouraging more farmers to do dairy farming hesmest milk production. Most of the
roads in the two region of study are weather roadd during rainy season are
impassable. This affects the milk marketing anddpotion.

4.4.5 Average daily sale of milk in litre as groupe by region

As shown in Table 4.11 above, more than half ofrégpondents from Mauche (58.6%)
made a daily sale of less than 5 litres followedhnse who sold between 5 and 10 litres
that comprised about 30.5%. None of the respondemts Mauche sold over 20 litres of

milk. Most of the respondents from Mirangine soktvieen 5 and 10 litres, 21.6% (37
respondents) indicated that they sold between ti0l&nlitres. 6.4% of the respondents
reported that they sold more than 20 litres of roitkthe daily.
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Table 4.11: Average daily sale of milk in litre agrouped by region

Mauche Mirangine
Average sale of milk Frequency Percentage Frequency Percentage
per day
Below 5 litres 102 58.6 20 11.7
5 litres -10 litres 53 30.5 84 49.1
10 litres- 15litres 1% 8.0 37 21.6
15litres- 20litres 5 2.9 19 11.1
Above 20litres 0 0.0 11 6.4
Total 174 100 171 100

From the Table it is evident that on average, fasnmeMirangine sell more milk than

farmers in Mauche, this can be explained by theipriby to the market and the milk

marketing channels which Mirangine seems to besbeft as compared to Mauche. The

more production of milk from these two regions there the sale of milk because

consumption may be almost equal. What remains dpamestic use finds it way to

markets and because Mirangine has more productionlloas compared to Mauche

then a lot of milk is sold.

This fact is ascertained by an extension officenfiMirangine whose argument is

captured below;

In Mirangine division most of farmer sells all betmorning milk and mostly the

evening milk is left for consumption purpose unigssnore than the demand of

each household. Farmers have problem when pregeexening milk which they

mostly sell to kiosks and hotels. This increaseshances of low milk sale per

day and calls for facilities like coolers which aseed for chilling milk and

preserve it for sale especially evening milk.
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4.5 Farmer’s awareness and milk production

Farmers’ awareness was measured by a number ofathese include: whether or not
they got training on dairy production, their maiousce of dairy information and the

number of farmers they networked with.

4.5.1 Institution offering training on dairy production

Summary of institutions that trained farmers omryléarming is illustrated in Table 4.12

below. About 53% of respondents from Mauche and 4&%% Mirangine chose none.

Government of Kenya was chosen by about 40% fromdia and less than 30% from
Mirangine. As it is shown 20% from Mirangine gadihing from the private sector while
only about 4% from Mauche did the same. Less thanffam each region did get

training from NGOs. Generally more farmers in Mgare got some form of training as
compared to farmers in Mauche where a majority haidgotten any form of training

from any organization. Most of the farmers in thve regions who had gotten some form
of training on dairy farming were trained by thevgonment. A significant number of

farmers (23.1%) from Mirangine got their trainingr the private sector which is an
indicator of the strong private sector presenceMirangine as compared to Mauche
which had 3.4% of the farmers trained by the pe\ssctor.

Table 4.12: Institution offering training on dairy production

Mauche Mirangine
Institution offering  Frequency Percentage Frequency Percentage
training on dairy
production
NGO 5 2.9 7 4.0
Government of 68 39.1 49 28.3
Kenya
Private Sector 6 3.4 40 23.1
None 95 54.6 77 44.5
Total 174 100 173 100

From the study capacity building on farmer is adigation of increasing awareness
among small scale dairy farmers and the trainiragsdn effect on milk production. New

ideas on dairy farming receive better implementatwhen farmers are trained by
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extension staffs from either government or privadetor. Result of the study reveals that
a lot of farmers are on their own with no trainisgrvices from either government or
private sector. Where private sector and NGOS aem ghe change in production is
evident this one contributing factor on the reaseimy Mirangine has more milk

production than Mauche. Milk production dependsdme extent on farmers’ awareness

which is increased through capacity building amdangy farmers.

4.5.2 Source of dairy information on farm

Table 4.13 illustrates respondents’ source of daifgrmation in five given categories
plus “none” option. About 40% of farmers from badthauche and Mirangine stated
media that is approximately 70 respondents fromh e@gion. Approximately 36%
percent of respondents from Mauche and 20% fromamdiine chose other farmers.
About 18% persons from Mirangine chose “all of eéd@ve” while 5% from Mauche
chose the same. Approximately another 16% from mjirge and 14% from Mauche said
they attended workshop and about 6% from Mauched&tathose leaders and farmers’

representatives. Almost 2% of farmers from Maudh@se none.

Table 4.13: Source of dairy information on farm

Mauche Mirangine
Source of Dairy Frequency Percentage Frequency Percentage
information on your
Farm
Other Farmers 62 35.8 35 20.6
Leaders and farmers 11 6.4 7 4.1
representative
Media 68 39.3 69 40.6
Workshops 23 13.3 29 17.1
all of the above 8 4.6 30 17.6
None 1 0.6 0 0.0
Total 174 100 173 100
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The study most farmers in the two regions get g dairy information from the

media; this can be explained by the low literacyels in the two regions as shown in

Table 4.4 where most of the farmers cannot seekndtion from other sources like

journals thus they turn to the media and vernacuétio stations for important

information.

4.5.3 Rating of services offered by government ofers on Dairy Production by

region

Respondents were asked to rate services they gat §lovernment officers on dairy

production using a four point scale from 1-pootigh to 4-very satisfactory. Most of

farmers from Mauche (46.4%) and about 31.8% fromahktjine said it was poor. An

average score of the rating was computed and Maachean rating of 1.85 which was

fair as Mirangine had a mean rating 2.08 whichdiated to fair.

Table 4.14: Rating of services offered by governmermfficers on Dairy Production

by region

Mauche ifgingine
Rating of services  Frequency Percentage Frequency Percentage
offered by
government officers
on Dairy Production
Poor 78 46.4 54 31.8
Fair 39 23.2 49 28.8
Good 50 29.8 67 39.4
Very Satisfactory 1 0.6 0 0.0
Total 168 100 173 100

Result from the study reveals that for more producto be realized in this two regions

government services are needed. Services likesisgantrol and animal nutrition among

others are key factors to consider when doingydamrming and these services are

offered by government cost of production of farmgees down and this in one way or the

other boost milk production. An extension officesrh Mirangine ascertained this during

an interview whose argument were highlighted below;
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In Mirangine division the biggest challenge is tbsue of staff to farmer ratio
and this hinders our services to farmers becauseamé be able to reach all
dairy farmers as we could have wished .Our governirsieould employ more
staff to reduce the ratio to a level where servicesld be felt in the whole
division by our dairy farmers. Also the resourceadach out the farmer are also
little, for example no a single vehicle to go te ffeld. The vehicles available are
of poor conditions and fueling them also is a pewsbl A lot need to be put in
place to make our service as Government workergadla to all farmers in

Mirangine.

4.5.4 Number of farmers networking with each other.

Respondents were asked the number of farmers #ieyorked with on matters of dairy
farming and were supposed to respond in four goatagories plus “none”. About 83%
of respondents from Mirangine chose more than thmteabout 10% choosing three and
5% and 3% choosing two and none respectively. Al3386 of the respondents from
Mauche chose more than three, about 16% of theomelgmts chose three, about 18%
chose two, about 8% chose one and 23% chose nalhestrated in Table 4.15 below.

Table 4.15: Number of farmers networking with eactother

Mauche Mirangine
Number of farmers Frequency Percentage Frequency Percentage
networking with
None 42 24 .4 4 2.3
One 17 9.9 0 0.0
Two 32 18.6 7 4.1
Three 22 12.8 18 10.5
More than three 59 34.3 143 83.1
Total 172 100 173 100

As shown in Table 4.15, majority (83.1%) of the pmsdents constituting of 143
respondents from Mirangine said that they networkiéld more than three farmers while
almost a quarter of the respondents from Mauctetbaly do not network. This may be

explained by the population density of the two oegi where farmers in a sparsely
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populated region may find the distance between daimhibiting. Sacco, cooperatives,
training sessions by the government and the prigstetor may be an avenue for

networking where Mauche farmers when selling thelk in retail may not encounter.

The more the farmers network with other farmershtbieer for them since the interaction
becomes an avenue for sharing challenges in daidyexperience as well as sharing
ideas. Lesson leant in dairy farming exchange samd this brings improvement and

increases production of milk (Muriuki et al, 2003)

4.6 Breed variability and milk production

Milk production of a cow is governed by the inhedtgenetic characteristic of a cow.
Different breeds of cows have been shown to prodiiiferent quantities of milk when
they are compared under the same environment (MalDoet al, 1998).In this study
breed commonly found in the two region, averagedpetion of respondent’s cattle,
mating type used and breeding stage has been loakeshd how they affect milk

production in the two regions of study.

4.6.1 Breed of Cattle commonly found on farm by reign

The availability and quality of breeding stock @ag key role in increasing the milk
productivity of the livestock sector. Farmers wasked to state the common breed in
their farms and this aimed at measuring the mostnecon breeds in the regions and the

breeding stage.

Table 4.16 Breed of Cattle commonly found on farmyregion

Mauche Mirangine
Breed of Cattle Frequency Percentage Frequency Percentage
commonly found on
Farm
Friesian 35 20.1 75 43.1
Ayrshire 13 7.5 63 36.2
Gunsey 0 0.0 3 1.7
Jersey 3 1.7 3 1.7
Crosses 123 70.7 30 17.2
Total 174 100 174 100
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Farmers were asked what the most common breedeamféinm is and an option of five
breeds was given, where one of the options wasses. As shown in Table 4.21, 123
(70.7) farmers in Mauche chose crosses, 35 (20d%3$e Friesian, 13 (7.5%) chose
Ayrshire and 3(1.7%) chose Gunsey. On the othed h&sfo of the farmers in Mirangine
chose Friesian, 63 (36.2%) chose Ayrshire, 30 @by éhose crosses. Gunsey and Jersey
were chosen by 3(1.7%) each. As seen in Table 4cid@ssbreeds accounted for
about70.7 percent of the respondents’ cattle indlauThis is consistent with Muriuki

& Thorpe (2004) who established that crossbreedscave the most popular in Rift
Valley province which includes Mauche division. Majy of the respondents from
Mirangine claimed to have Friesian and Ayrshirdleathese differences tend to add to
the disparity in the production rates of the regias pure breeds have a higher yield than

crosses.

The study is similar to that of Ngigi (2004) in teaudy of smallholder dairy in Kenya.
The researcher identified improved breeds as aroritapt driver for change in milk
production. According to researcher widespreadduction of highly productive breeds
of dairy cows has been major source of increaseduativity in dairy sector. Therefore
Mirangine farmers have more improved cows henceemaitk production per cow per

day as also shown in Table 4.17 below.

4.6.2 Average production per day of respondents’ tie

Majority of the respondent, over 80% from Mauchel about 60% from Mirangine
expressed that their cattle produced below 10sliteday. About 30% from Mirangine
and 10% from Mauche said their cattle produce amamge of 10-15 liters with less than
5% from the regions producing an average of 15-4R&s|l a day. About 7% of
respondents from Mirangine and less than 5% fromd¥ia produced an average of more
than 20 litres. The two regions had about equalpsaupopulation and from Table 4.17,
deductions can be made that Mirangine has a relgthvigher production rate per cow

than Mauche.
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Table 4.17 Average production per day of respondest cattle

Mauche Mirangine
Average sale of milk Frequency Percentage Frequency Percentage
per day
Below 10 litres 145 83.3 103 59.2
10 litres- 15litres 21 12.1 53 30.5
15litres- 20litres 2 2.9 6 3.4
Above 20litres 3 1.7 12 6.9
Total 174 100 171 100

4.6.3 Breeding stage of animals

Respondents were asked to choose the breeding atageich their animals fall; four
categories were given including: Foundation, Intdrate, Appendix and Pedigree.
Table 4.18 provides a summary of the results therevobtained: Majority (about 63%)
of the respondents from Mauche had their cattlloandation stage while most of the
respondents from Mirangine claimed their cattleenarappendix stage of breeding. This
is a testament of the farmers experience and camenit to the industry and

consequently influences milk production.

Table 4.18 Breeding stage of animals

Mauche Mhgine
Breeding stage of  Frequency Percentage Frequency Percentage
cattle
Foundation 109 62.6 59 33.9
Intermediate 56 32.2 45 25.9
Appendix 9 5.2 66 37.9
Pedigree 0 0.0 4 2.3
Total 174 100 174 100

The study shows clearly that Mirangine dairy farsnesive been breeding their cattle well
from one stage of breeding to the next. The brepds continuous with good

representation of all the stages of breeding. Thisot the case with Mauche where
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representation is poorly distributed. This is acl@dication that breeding is not properly

done in Mauche. This agrees with Table 4.16 and ddove. The more the foundation

stages are in a region the poor the production it m that particular region. The

researcher identifies Mirangine division to be ahehMauche in production as breeding

aspect is concerned.

4.6.4 Type of Mating Used region

Table 4.19 illustrates the type of mating that teepondents use for their animals.

Natural mating was the most common type in Mauclerer 133 or 76.4% of the

respondents used it. 22.4% of the respondents Asiitial Insemination (A.l) and

1.1% had not yet used any type. In Mirangine 128efrespondents or 72.3% used A.l,

another 48 (27.7%) used Natural mating. This ergldhe common types of the breeds

found in the regions as natural mating mostly rtssial crosses as artificial insemination

is the best method for improving the breeds.

Table 4.19: Type of Mating Used region

Mauche Mirangine
Type of Mating Frequency Percentage Frequency Percentage
Used
Natural Mating 133 76.4 48 27.7
Al 39 22.4 125 72.3
Not Yet 2 1.1 0 0.0
Total 174 100 173 100

According to results of the study majority of fammdrom Mauche use natural mating

which is very hard to keep records of the sire used breeding programme. It clearly

shows and agrees with the above Table 4.17 thitauche there is poor breeding and

milk production is affected negatively by this fa®n the other hand majority of farmers

in Mirangine uses Al as a tool of breeding and tmgroves and upgrades their cattle and

eventually they realize good breeds with good mitkduction.

4.6.5 Challenges on farm by region

Farmers were asked to state the most common chell@m breed and production on their

farm. Table 4.20: lllustrates a summary of the oases with resistant diseases at 34.9%
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being the most common in Mauche while repeat orugstvas the most common in
Mirangine with 25.6% direct mention in the respansehe study shows that Mauche
farmers have a challenge on with disease resisthith is managerial issue which can
contribute reduction in production of milk in thisgion. The issues of disease resistant is
also to some extent a challenge in Mirangine buidgoontrol leads to good milk

production in this region.

Proper disease control should be encouraged taamagood milk production Wambugu
(2001).

Table 4.20: Challenges on farm by region

Mauche Mirangine
Most common Frequency Percentage Frequency Percentage
challenge on farm
Diseases Resistant 60 34.9 19 11.3
repeat on estrus 49 28.5 43 25.6
Dystocia 2 1.2 6 3.6
Adaptability 3 1.7 17 10.1
silent heat 33 19.2 19 11.3
all the above 3 1.7 2 1.2
None 18 10.5 52 31.0
Other 4 2.3 10 6.0
Total 174 100 168 100

According to study the majority of the farmer expece challenges related to breeds
with Mirangine highlighting repeat of estrus andstilban be as result of poor timing
during insemination. This is a challenge which doble eliminated with increased
management of dairy cattle herd. This challenge atfects Mauche farmers as such due
to use of natural mating in their breeding wherdsboould be associated with some

breeding diseases.
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CHAPTER FIVE

SUMMARY OF FINDINGS, DISCUSSION, CONCLUSION AND
RECOMMENDATIONS OF FINDINGS

5.1 Introduction

This research study sought to establish the faettirdbutable to the difference in milk
production (output levels) between small scaleyd&rmers in Mirangine and Mauche
divisions, both in the vicinity of Nakuru County.his chapter therefore contains a
summary of the findings, discusses these findimgsfarnishes conclusions based on the
objectives of the research study. The chapter edstains some recommendations for
consideration based on the study findings. The ¢aidl section deliberates on the

contributions of the study to the general bodymdwledge.

5.2 Summary of the Findings

The first objective of the study was to identifmhdemographic characteristic of small-
scale dairy farmers affects milk production in Migine and Mauche division and it was
found that more male dominated sector, with anageof about 67.25% male against
32.75% female respondents. Mirangine, however, aathrger number of females

engaged in dairy farming than Mauche division. Tesult agrees with Wambugu (2010)
who found out that males are more in involved iirydiag farming of improved breeds

than their female counterpart. A larger portiorntled respondents also affirmed to being
married, Mirangine stood at a whopping 96.0% wiauche were at 93.0%. It was

perhaps the transition rates from one level of atlon to the other than started setting
the two divisions apart. For instance, Mirangingistered a primary to secondary school

transition rate of about 94.0% whereas Mauche pananaged a 59.0% rate.

A majority of the dairy farmers in Mirangine weragp their youthful years, with most
respondents cited at above fifty years. This wdubtvever prove to be a blessing in
disguise for the division as 65.0% of farmers hieagl ten or more years’ worth of

experience in dairy farming. More than half of théarmers produced ten or more litres
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of milk on a daily basis, with a further 39.53% guaing between 5 — 10 litres daily. On
the other hand, Mauche boasts of a much youthfpulace with the majority falling
below 45 years of age. Most dairy farmers hereifethe age bracket of 26 — 30 years,
and this came at a steep price as much as 60.0&spdndents having an experience in
dairy farming of less than ten years. Perhapsbatable to the relatively low experience
levels in dairy farming, about 81.0% of respondentthis division had a daily output of

ten or less litres of milk with a mere 6.32% beaiye to produce over 20 litres a day.

Both divisions registered low acreage of land undigry farming. About 80.0% and
84.0% of respondents in Mirangine and Mauche rdsmbg had committed below two
acres of land to dairy farming. However, Mirangdieision had an almost 6.0% lead as
far as two or more acres of land are committedaioydarming, and the same is even

more pronounced for over six acreages.

The second objective of the study was to identdwmarketing structure of milk affects
its production in Mirangine and Mauche division algesmall scale farmers. The study
found out that most of the milk output in Mirangiisesold almost entirely at the rates of
Kshs 20 — 30 a litre. Only 1.7% of farmers sold slaene at between Kshs 30 — 40. In
comparison, about 13.2% of dairy farmers in Mausbé&l their milk output at the
relatively expensive Kshs 30 — 40 a litre. This t&npartly explained by the fact that
almost 78.0% of Mauche dairy farmers sell theirknid neighbors and/ or local shops.
Here, less than 11% sold ten or more litres daslyopposed to the more than 38% of
Mirangine farmers who sells a similar amount ofknahily. In Mirangine, dairy farming
has taken a commercialized approach as majorittheffarmers either sell milk to
middlemen (63.0%) or directly to the processingnfda(23.0%). This is further
strengthened by 65.0% of dairy farmers here Iihim@g radius of less than a kilometer
from the nearest market as opposed to 44.0% in Matlee same. All this put together
has an effect on overall production since good etarg structure like that of Mirangine

encourages more production among the small scateefa.

The third objective of the study was to establistvIsmall scale dairy farmers awareness
on dairy farming affects the milk production in Mirgine and Mauche division. The

study found out that (56%.) farmers in Mirangineision showed the most aggression
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in seeking out dairy farming related informatioarfr many other sources other than from
their counterpart farmers. These farmers questxXtensive information on dairy farming
was also highlighted by their expansive peer ta peevorks as a majority of them were
cited as having networked with more than three peerdairy farming related matters.
On the other hand,(44.0%) dairy farmers in Maudkesion sourced most of their dairy
farming related information from the media as wad other farmers. As would be
pointed out later, an increased awareness levahiny farming by local farmers directly
affects the output levels in milk production.

The fourth and the last objective of the study wayeestablish how cattle breeds
variability affects the milk production in Mirangnand Mauche division among small
scale farmers. The study found that Mirangine fasnaggressively pursued the adoption
of quality dairy breeds such as Friesian (45.0%yrshire (36.2%) and about 1.7%
stocked the Gunsey breeds. The milk output levethase breeds was also boasted to a
larger extent by their fairly advanced breedinggetawith about 40.0% of breeds rated as
Appendix or Pedigrees. This was not the case foudWda the bulk dairy farmers in
Mauche division (at about 70.7%) relied on crossetds of dairy cattle most of which
were as a result of in-breeding thus significamiympening the potential for their milk

production capacity.

5.3 Discussion of Findings

This section briefly cross-examines the findingstho$ study in light of its previously
stated objectives. These objectives were to exanmieedemographic characteristic of
small-scale dairy farmerthe marketing factors of milk production, the farsidevels of
awareness on dairy farming and variability of ealiteeds, and how these four elements
respectively influenced milk production in the teiwisions

5.3.1 Influences of Demographic Characteristic on Nk Production

From the findings, there is a stark difference lesmthe age structures and years of
schooling, whereas male dominance seemed to aogsatiie sector in both divisions and
a majority of the respondents were similarly matri€he study concurs with Wambugu

(2011) who argued that majority of farmers keepilagyy cows that are improved per
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household are male headed. Dairy farmers in Mirangivision were fairly past their
youthful age and had received more years of schgdlased on their high transition rates
as compared to dairy farmers in Mauche. The stigty @ncurred with Baltenweek and
Staal (2000) who strongly says that whereas théhjolupopulation is generally believed
to harbor the most production potential in any @toy, in certain sectors such as dairy
farming the contrary is true. The study totally esg with walker (1991) who says that
dairy farming is a science that calls for patiernd®gracter and practical experiences in
order to fully reap of the fruits therein. The gesd undoing of a youthful populace
involved in dairy farming in Mauche division woube attributable to their haste, relative
inexperience in dairy farming and fairly fewer ygaf schooling as compared to the

more elderly dairy farmers in Mirangine division.

Most farmers in both regions had committed smait@la of land to dairy farming with

the majority at below two acres. However, as facasmitting two or more acres of
land, Mirangine was solidly ahead probably as @ttgg4o the more exposure and well-
seasoning those dairy farmers had acquired oveyehes in running/ managing dairy

farms.

5.3.2 Influences of Marketing factors on Milk Prodiction

From the study, dairy farmers in Mirangine divisiware more commercially oriented as
their fairly developed market structures promotesimmercialization and spurred
competition amongst these farmers. This drove rfaoaters to pay more attention into
their dairy farming; it might as well have informdige concentration of a majority of

them in a radius of less than a kilometer to trerest dairy markets.

In Mauche most of the dairy farmers too lived I#san two kilometers away from their
nearest markets, their fair distribution insidet trelius appeared to be more of default
than design. There lacked that convincing conceatraaround markets to point to their
commercial orientation as far as dairy farmingasaerned. To the contrary, findings of
this study pointed out to a more subsistence bdagy farming in this division as would
be indicated by the larger portion of respondeatsut seventy eight percent, who

affirmed to selling their daily dairy produce tdhar their neighbors and/or local shops.
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The study concurs to Echessah (1994) who arguésitlyeefforts to improve dairy cattle
milk production should be accompanied by improvermém the milk marketing systems
in order to ensure that there are sufficient osttet cater for the increased outputs of
dairy products and the marketing systems provitlesright incentives to producers in
order that they provide the goods and services #nat required by consumers at
acceptable prices. The study also concurs with railasi study undertaken by
Ruigu,(1978) who reviewed the opportunities andbfams in smallholder milk
production marketing in Kenya and found out tha fgice the farmers are paid is an
important incentive for sustained and increased wiitput. The researcher can therefore
strongly conclude that the price of milk determthe production level of small scale

farmers.

5.3.3 Influences of Levels of Awareness on Dairy Faing on milk production

Though a significant number of dairy farmers inthateas had not received any training
on dairy farming, standing at about 53% and 45%Maangine and Mauche divisions
respectively, Mirangine division however showed tm@st inclination in receiving
training from private institutions and NGOs whereksry farmers in Mauche leaned
towards the Government of Kenya for the same. Farnre Mirangine division also
showed the most aggression in seeking out dairgifey related information from many
other sources other than from their counterpaméas. These farmers quest for extensive
information on dairy farming was also highlighteg their expansive peer to peer
networks as a majority of them were cited as haviatvorked with more than three

peers on dairy farming related matters.

On the other hand, dairy farmers in Mauche divisoarced most of their dairy farming
related information from the media as well as ottamers. As would be pointed out
later, an increased awareness level in dairy fagrbi local farmers directly affects the
output levels in milk production, breeding and poptilization of land acreages. The
relatively higher milk output in Mirangine divisipwith more than 50% producing ten or
more litres per day, and fairly uniform milk prigrwould attest to a growing level of
awareness of these dairy farmers about their ptaducapacities and market structures.

The study concurs with Muriuki (2003) that the mdne farmers network with other
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farmers the better for them since the interacti@tomes an avenue for sharing
challenges in dairy and experience as well as spadeas. Also the study agrees with
Walshe (1991) who urges that the lesson leant iny daming exchange hands and this

brings improvement and increases production of milk

5.3.4 Influences of Variability of Breeds on Milk Roduction

From the study, the variability of cattle breedecked by different farmers in both
divisions was the most pronounced of the four el@sdeing interrogated for their
possible contributions to the gapping differencamitk production between Mirangine
and Mauche divisions. Mirangine farmers aggresgipeirsued the adoption of quality
dairy breeds and milk output levels of these breeals also boasted significantly by their
fairly advanced breeding stages with about 40% dedls rated as Appendix or
Pedigrees. These farmers were also seen to be pnoaetive as far as breeding and
mating is concerned — about 72.3% of respondents ¢ieed artificial insemination as
their preferred ‘mating’ procedure as it ensuredatety of conception and good quality
of breeds (it did minimized in-breeding).This ime@stent with Muriuki & Thorpe (2004)
who established that crossbreed cows are the mpsigr in Rift Valley province which
includes Mauche division. Majority of the respontdefiom Mirangine claimed to have
Friesian and Ayrshire cattle, these differencesd tém add to the disparity in the
production rates of the regions as pure breeds hdngher yield than crosses.

The study is similar to that of Ngigi (2004) in teaudy of smallholder dairy in Kenya.
The researcher identified improved breeds as aroritapt driver for change in milk
production. According to researcher widespreaddhiction of highly productive breeds

of dairy cows has been major source of increasedyativity in dairy sector

5.4 Conclusions of the study

Whereas major strides have been made, therelia &l of room for improvement as far
as the dairy sector goes. The concept of dairyifagnand commercialized agriculture as
a whole, is yet to be fully sold to the youthfulpubace in Kenya. The levels of
Government support in terms of trainings and otagacity building exercises, provision

of extension services and raising awareness lemedairy farming as far as breeding,
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disease control and management and other besigesago was deemed to be wanting.
As much a 60.6% and 69.6% of respondents in Mirengand Mauche divisions

respectively rated the services received from GQGuwent officers as below par, either
rating it as poor or fair. Only an accumulated ager of about 34% rated the same

services as good enough.

Though mechanization is possible, it has been kst@d from this study that dairy
farming particularly in Kenya is a largely labountensive undertaking that calls for a
certain level of attention and commitment from themers. It has also been established
that whereas the age factor, levels of educatiohaavareness and practical experience in
dairy farming were pertinent to improved dairy famg) the variability of good quality
dairy breeds was seen to be the single largestrdiet@nt of milk production capacities.
This was evidenced by the large difference in dqualf dairy breeds stocked by dairy

farmers in Mirangine vis a viz those Mauche.

The demographic characteristics of the respondentéght of their age, education,
awareness levels and even marital status provideghimgful insight into the nature of
dairy farming in Kenya. The dairy farming sectorKenya is yet to realize significant
input from the youthful, post-secondary educatedegations in Kenya. A majority of
dairy farmers are however married thus promptlyitmosng them as beneficiaries of

otherwise cheap labour from their spouses, childregven grandchildren.

5.5 Recommendations of the study

Having looked at the theoretical framework, the captual framework, alongside the
literature review, the study findings and the cosmns made, a series of

recommendations are pointed out:-

1. That the Government of Kenya, through the reledinistry and State
Departments, join hands with key stakeholders énpifivate sector to undertake a
nationwide campaign to promote commercial dairyniag, and more so promote
the stocking of quality dairy breeds through eaadgessible financial
arrangements. Proper utilization of land to engsrenaximum utility is realized,

among other dairy farming best practices, shoulthbglcated to the farmers as
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well as would be dairy farmers in order to enstierd is a sustained consistency
in the improvement of milk production

2. Though cognizant of the fact that this study tadetmall scale dairy farmers, the
fragmentation of land witnessed was alarming dglipprohibit proper utilization
of the land resource which is the backbone of aegmngful agricultural
activities. This practice also stifled the effodsd regressed the milestones
achieved, in transforming agriculture from subgistelevels to a commercially
lucrative engagement that would see the MDGs orppalleviation, improved
health through proper nutrition and even improvedr@nmental sustainability
addressed

3. The government should strive to help the farmegzrawve their breeds by
registering them and offering semen through theegawent veterinary doctors
and extension officers at a considerable cost. Whisnsure change of breeds
and up grading of the cattle farmers have and eadigtbring a change in milk
production among small scale farmers.

4. Further there is need to employ more livestockresiten officers as a measure of
improving extension effectiveness. This is the amayy the extension officers can
be able to have more individual visits to the farsn@here is need also to adopt
information and communication technologies in egien services.

5. Efforts should be made to reach more female farteogigh developing gender
sensitive extension packages and extension apmsdicht are gender friendly.
This is to try and encourage more female to tasethine in dairy farming and

increase the current production in dairy sector.

5.6 Suggestions for Further Research

Out of this research, the following areas were tbtomhave deficiencies of information

and further research on these areas might be oéval

1. Determine the policy interventions required in taNzing, sustaining and
making competitive the dairy cooperative sector Nakuru County and

nationally, within a liberalized regional and glbbzarket economy.
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2. Access the contribution of informal milk marketiggoups to the dairy sector

and their implications on the formal dairy coopmes in Nakuru County.

3. The contribution of the dairy sub sector on thelipaf life for the dairy

farmers in the post liberalization period. Cas&laliche in Nakuru County.

4. A comparative analysis of large scale dairy farmprsduction in Mirangine
division in Nyandarua County and Mauche divisiomMakuru County.
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APPENDICES

APPENDIX I: Letter of transmittal of data collectio n instruments
James G. Kamau
P.O. Box 44
NAKURU
TEL 0723929266
TO WHOM IT MAY CONCERN
Dear Sir/Madam

RE;FACTORS INFLUENCING MILK PRODUCTION AMONG SMALL- SCALE
DAIRY FARMERS IN MIRANGINE DIVISION IN NYANDARUA CO UNTY
AND MAUCHE DIVISION IN NAKURU COUNTY

| am a postgraduate student in the University ofrdd& pursuing a Masters degree in
Project Planning and Management. | am conductiresaarch on Factors influencing ilk
production among small-scale farmers of small-scaiey farmers’ milk in Mirangine

and Mauche division. You have been selected to imethis study. | do humbly request
you to allow me to interview you. The informatioribg sought is meant for research
purposes only and will not be used against anydhe. researcher will ensure that a

feedback reaches all those who participated.

Findings will greatly inform all stakeholders inveld and will be a major breakthrough
in the revival and sustainability of Dairy sectarthe country. Your responses will also

be treated with confidence. No names of individwaltarms will be needed.
Thank you in advance.

Yours sincerely,

JAMES KAMAU

L50/71686/2011
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APPENDIX II: Dairy farmers’ questionnaire

Introduction

This questionnaire is on assessment of a comparstiidy of small-scale dairy farmers’
milk production in Mirangine in division Nyandart@ounty and Mauche division in
Nakuru County. The exercise is in line with reshastudy requirement in partial
fulfillment of a master in arts in project plannirgnd management degree at the
University of Nairobi. The data collected will bsad for said purpose only. The identity
will be held with strictest confidence. Below a@rse questions to assist in comparing
the milk production in the two divisions mentionabdove? The questionnaire contains
four sections. Kindly respond to all questions Ihfaur sections by indicating by a

ticking the space provided or by explaining youmagn briefly on the space provided
SECTION A: Influences of demographic characteristicon milk Production

1. Gender of the farmer
Male ( ) female ()
2. What is your marital status?

Married ( ) Single ()

3. What is your education level?

Primary level and below ( ) secondary)( post secondary ( )

4. What is your experience in dairy farming?

1-5yrs () 5-10yrs ( ) 10-15yrs () over 15yrs)

o

Indicate your age category

Below 18yrs () 18-25yrs () 26-35yrs ( 6§-&yrs () 46-50yrs ()
above 50yrs ()
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6. What is your milk production per day?

Below 5lts () 5-10Its ( ) 10-15Its)15-20lts ( ) above 20lts ( )

7. Indicate the size of your land under dairy produtti

Under 1 acre ( ) 1-2 acres ( ) 2-4 acres §-6)acres ( ) above 6 acres ()

SECTION B: Influences Milk Marketing factors on Production

8. Indicate the selling price of a litre of milk in yofarm

20-30 ksh ( ) 30keb () 40-50ksh ()

9. Which milk marketing channel /option do you usertarket you milk

Sales to neighbor ( ) Local shops/hotels) Middlemen ( ) processors ( )
Dairy cooperative ()

10.Which form of milk do you sell at your farm?

Raw ( ) fermented milk ( ) chilled ()

11.How far is the nearest market where your sell yoilk?

Less than 1km ( ) 1km-2km () 2km-3km (3kn-5km () above 5km ( )

12.What is your average sale of milk per day?

Below 5litres () 5liter-10litre () 10liters5litres () 15litres-20litres ()
Above 20litres ( )
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SECTION C: Influences of farmers’ awareness on milkproduction

13. Who offer training on dairy production in this req?

NGO( ) GOK ( ) privadector( ) none( )

14. What is the source of the dairy information onryfasm? Tick appropriately.
From other farmers and friends () Leadersfanuers representative ( )
Media (Radio, T.V, Newspaper etc) () Workshd@sminars, and meetings ()
Internet services () All of the above. ( )

15.How can you rate services offered by governmentef on dairy production on
your farm?

Poor () fair { good () very satcttay ()

16. How many farmers do you network with on mattersglairy production within

you area or from far?
none( )one( ) two ( ) three( ) more than three ()

17.Which gender is involved more on dairy productioryour area?

Male () feradl ) both ()

SECTION D: Influences of breed variability on milk production
18. Which breed of cattle is commonly found aquyfarm?
Friesian () Ayrshire ( ) Gunsey ( ejsky ( )crosses( )
19. What is the average production per day of yaittte?

Below 10liters () 10litres-15litres () 1tsés-20litres () above 20 liters ()

20. At what level do rate you animals in biagdtages

Foundation intermediat appendix pedigre
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21.Which type of mating do you use?

Natural mating Al

22. Tick appropriately the common challenge aeldrand production in your farm

Diseases resistant () repeat on estrus ( ystpdia ( ) adaptability () silent
heat ( ) Al  of the aove ( ) none ( ) any

In your own opinion how can dairy production be moyed in this region?
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APPENDIX IlI: Key informants interview

Good morning/afternoon, Thanks for taking the titmealk with us, my name is Kamau

James Gitau; | am currently undertaking a MasteegrBe in Project Planning and
Management at the University of Nairobi. In fulfilent of my dissertation | am

researching on ‘small scale dairy farmers producitroMirangine in Nyandarua county
and Mauche in Nakuru county’. | am studying thdedé#nce in milk production between
these two divisions. | will be recording the semsiecause | don’t want to miss any of
your comments. People often say very helpful thimgthese interviews and we can'’t
write fast enough to get them all down. | won't &g names in the reports. You may
be assured of complete confidentiality. May | ask » few questions...?

1. According to your own opinion are there policieattheed to be put in place to
boast the production and marketing of milk from HBnsaale farmers? Please
mention.

2. Between the informal and formal market of milk whis most common in the
two area under study and how do they affect thdymtion of milk by small scale
farmers?

3. What affects the small scale dairy farmers in the tlivisions as far as milk
marketing is concerned?

4. In your own opinion does the government do enouplagsist the small scale
farmers in terms of extension services and tramiimg order to increase milk
production?

5. In your own opinion do small scale farmers in thesgions implement modern
ways of dairy farming in order to improve milk pradion?
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6. In your own view what is the age category of thé&yd&rmers in these two
regions?

7. What would you comment on education level of maatydfarmers relative to
milk production in the two mentioned divisions ?

8. According to your own opinion are the two divisiomgmogeneous in terms of
dairy farming?

9. Who are the major stakeholders in dairy farming sector in these two regions? How do
they assist small scale farmers to increase awareness on dairy farming?

10.In your own observation is there dairy cattle bresdiation in Mauche and
Mirangine? Does the variability affect the prodaantiof milk among the small
scale dairy farmers in these two regions?

11.Where do you see dairy farming in these two regfosesyears from now?

12. Anything | missed or any comments?

Thank you for your time!
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Krejcie and Morgan sampling table

APPENDIX IV: Sampling table

N S N S N S N S N S
10 10 100 80 280 162 800 260 2800 338
15 14 110 86 290 165 850 265 3000 341
20 19 120 92 300 169 900 269 3500 246
25 24 130 97 320 175 950 274 4000 351
30 28 140 103 340 181 1000 278 4500 351
35 32 150 108 360 186 1100 285 5000 357
40 36 160 113 380 181 1200 291 6000 361
45 40 180 118 400 196 1300 297 7000 364
50 44 190 123 420 201 1400 302 8000 367
55 48 200 127 440 205 1500 306 9000 368
60 52 210 132 460 210 1600 310 10000 373
65 56 220 136 480 214 1700 313 15000 375
70 59 230 140 500 217 1800 317 20000 377
75 63 240 144 550 225 1900 320 30000 379
80 66 250 148 600 234 2000 322 40000 380
85 70 260 152 650 242 2200 327 50000 381
90 73 270 155 700 248 2400 331 75000 382
95 76 270 159 750 256 2600 335 100000 384

(Krejcie R. V et al. 1970).

Where: “N” is population size, S” is sample size.
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APPENDIX V: Letter of authorization

REPUBLIC OF KENYA

NATIONAL COUNCIL FOR SCIENCE AND TECHNOLOGY

Telephone: 254-020-2213471, 2241349, 254-020-2673550 P.0. Box 30623-00100
Mobile: 0713 788 787 , 0735 404 245 NAIROBI-KENYA
Fax: 254-020-2213215 Website: www.ncst.go.ke

When replying please quote
secretary@ncst.go.ke

ourrer. NCST/RCD/10/013/26 Date: 24" May 2013
James Gitau Kamau

University of Nairobi

P.O Box 30197-00100

Nairobi.

RE: RESEARCH AUTHORIZATION

Following your application dated 17" May, 2013 for authority to carry out
research on “A cemparative study of small scale dairy farmers production in
Mirangine in Nyandarua County and Mauche in Nakuru County, Kenya.” 1 am
pleased to inform you that you have been authorized to undertake research in
Selected Districts for a period ending 31°* July, 2013.

You are advised to report to the District Commissioners, District Education
Officers and District Agricultural Officers of Selected Districts before
embarking on the research project.

On completion of the research, you are expected to submit two hard copies and
one soft copy in pdf of the research report/thesis to our office.

Mk\:a%?& .
DR. M. K. RUGHIT)PhD, HSC.
DEPUTY COUNCIL SECRETARY

Copy to:
The District Commissioner
The District Education Officer
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