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Abstract

Smallholder dairy farming is increasingly becomiaig important source of livelihoods for farmers iake
Victoria agro-ecological Zones (LVZ) in Uganda. 3istudy was carried out in 3 major milk produciegions

in Uganda. The main objective was to establishtimiahips between household characteristics wige tgf
dairy breeds (technology) and also identify thedecthat influence choice of a given dairy breechhology.
Data came from 236 dairy producing households pbthifrom a secondary data set of the Uganda Nationa
Household Survey (UNHS) for year 2009. The dataeggted were analyzed using both descriptive Statist
(ANOVA tests and chi-square tests) and a multinbtaigistic model. The results revealed that outhaf 236
studied households 166 had local dairy cows, 58imm@doved dairy cows and 12 mixed breeds (bothlleod
improved). The average milk yield was significandifferent across households by type of dairy brédte
highest average milk yield was observed among hmlds keeping improved dairy breeds (4.1l/day)|/@ay

for households keeping mixed breeds and those hgdpcal had the lowest average milk yield (2.1yjda he
multinomial logistic model further revealed thae tbhoice of improved dairy breeds for milk prodontiover
local dairy cows was significantly influenced bycass to veterinary services, bicycle ownership laeitg
located in the south western region at 1% levelcation and age of the household head at 5% lewglership

of a motorcycle and market access at 10% level.pfido of mixed breeds over local breeds is strongly
influenced by household size, market access amdefabeing located in the south western region atiéséél.

The study evidently indicated the need to promatproved cows and local cows alongside improved cows
(mixed) for sustainable dairy subsector developntiemtugh extending veterinary services and trairmihdairy
households especially among elderly household heaaldopt better dairy management practices.

Keywords: Smallholder farmers; dairy technology; multinomial logistic, choice of breeds

1. Introduction

Dairy technology development in developing coustrijlays a major role in increasing milk production,
improving income level in rural areas, generatimgpbyment opportunities and improving the nutrifibn
standards of the people, especially for small aadgmal farmers. Low and unreliable income fromhcasops
suggests that alternative income generating farrastiyities should be developed. Adoption of imprdwdairy
technology is associated with better milk yield amgroved dairying has a direct impact on incomeegation,
poverty alleviation and availability of animal peat (Fogwe, 2015). Therefore, to increase the mitdduction
existing improved dairy technology should be add@mong smallholder dairy farms. According to Moleam
et al. (2004), dairy technologies encompass the aisanproved animals, improved feed technology and
improved management. The study focuses on impralsy breeds and their relationships with household
characteristic.

Cattle breeds consist of purebred exotic animatiigenous (local) animals, their grades and cro$sddganda,
the indigenous cattle breeds continue to be domioeer the exotic. Indigenous cattle breeds wepanted to
be 12,709 million (93.3% of the national herd) camga 914,000 exotic cattle breeds (6.7% of theonatiherd)
in 2014 (UBOS, 2015). At least 26.1 percent of Ulgs rural households derive their livelihoods from
indigenous cattle (MAAIF et al., 2010). Although otix/cross breed cattle constitute less of thelecatt
population, in 2007 these breeds produced arouf @&0all milk in Uganda (FAO, 2010). Majority (48& of
the exotic and cross breed cattle are found insthgh western region, followed by Central with 36.@nd
Eastern with 20.1%. Due to the high number of eXotdoss breed cattle the western region leads Ik mi
production (UBOS, 2008). Although indigenous caltiere been faulted for low productivity and reprctilie
performances, they still remain popular in Ugandaduse of their adaptive traits to the local undéitpged
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conditions (Balikowa, 2011).

2. Literature Review

Several approaches have been proposed in literatutiee analysis of factors influencing adoptiorcboice of
dairy breed technologies. Most studies using ecatoonmodels often relate the adoption decisiohdosehold
characteristics or factors. Constraints imposedhbge factors may discourage technology adoptiberéfore,
understanding the factors affecting farmers' chaceadoption of a given dairy technology is critida

successful development and implementation of pdieind programmes in dairy industry development.

Quddus (2012) studied the causes of adoption amdadoption of high yielding dairy breeds, the lewél
practices and constraints in adopting the improtemdhnologies in Bangladesh. The study was carrigdiro
three different agro-ecological zones and 180 damjtle farmers were interviewed. Self practicedryda
technologies were listed; adoption score for each technology and adoption index for each farmer were studied.
25% of the farmers used artificial insemination lioeeding purpose and 80% belonged to medium dr lbiggl

of technology adoption. Only 35% farmers adopteabsbred cows and some others upgraded indigendls wi
exotic breeds. About 17.5% rural farmers and 708biseban farmers reared crossbred cows and runaiefies
are reluctant to utilize all kinds of improved teckogies. The level of technology adoption by shwdtier dairy
farmers was highly dependent on farmer’s educatfanning experiences, financial status and extensio
services. Secondary and higher educated farmerg Wet times more likely to be adopting improved
technologies compared to illiterate farmers.

Gunaseelan et al. (2018) assessed the adoptidmoleiveproved dairy farming technologies by farmergeri-
urban areas of Thanjavur district of Tamil Nadu. the survey, a sample of 120 dairy farmers waecsed
randomly from 10 peri-urban villages located in @mdund 10 km radius of the urban areas of Thanjaiy
The analysis of the data revealed that overal6Z4% of the farmers had medium level of adoptiopriowed
dairy management practices, followed by low (35.D@%¥d high (23.33%) extent of adoption. The resofitthe
logit model showed that the level of technology @thm by peri-urban dairy farmers is medium andhighly
dependent on farmer’s education (5% level), finaihstatus, economic motivation and milk product{@n%
level) in the selected peri-urban. He further ndtezlincrease in educational status of the respaadmd milk
production in animal would favor respondents todmproved dairy farming technology in peri-urbaneas.

Dehinenet, G. (2014) used a Heckman two-stage miodelentify the factors that influence adoptiontbé
technology (cross breeds) and level of adoptionmFand household level data were obtained fromfaBsfiers
consisting of 192 adopters and 192 non-adopters.résults demonstrated that family size, farmingeeience,
availability of dairy production extension servicesvailability of cross breed cows, accessibilify saving
institutions, total income from milk and milk procts, availability of training on livestock, age ldéusehold
head and off-farm activity participation played réfgcant roles on both the probability of dairy beology
adoption and its level of adoption.

Friedland, A., et al. (2016) used a logistical esgion model to study determinants of adoptionngirbved

crossbred cattle in Suba and Laikipia Districts,ny@ District. The results showed that: family menhe
education, having an extra job in addition to fargpiand exposure to external market forces wagattmer a

local or immigrant all greatly contributed to ttieelihood of adoption.

From the above selected literature on determinafraisloption/choice of dairy technology (breedsghibws that
much work had been focused of adoption of improlegeds, but little work has been done to examire th
factors that influence a houséticdo choose either; improved, local breeds or mixed breeds of dairy cows.
Therefore, understanding the factors affectingféinmers' decision to choose a type of dairy brégdsitical to
success of development and implementation of mdieind programs to develop dairy industry in UgaBda
surprisingly little work has been done to examihe teterminants of choice of different dairy tedbgies
hence the main objective of this study.

3. Methodology
3.1 Sampling techniques and data type

The study uses a secondary data set of the Ugaatilanisl Household Survey (UNHS) collected by theahldp
National Bureau of Statistics (UBOS) for year 200Be survey aimed to identify agricultural techrgés and
farming systems with potential to contribute toremsed agricultural productivity and reduced pgvent
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Uganda. The survey involved 91 communities (LC1kictv is the country’s lowest administrative unithe
UNHS 2009 survey data consisted of 1,372 househtte which 754 cattle keeping households were
purposively selected from them3ain dairy producing regions in Uganda (Eastern, central and south western); in
that only those cattle keeping households whichatddast one dairy cow in 2009 were purposivelgced to
remain with a sample of 378 household for studsont-the 378 households, 5 districts with the hignesnber

of households with dairy cows were selected froohes the three regions. Data with missing inforioratvas
dropped to remain with a study sample of 236 honisistout of the 378 households which had at leastdairy
cow (57 households from south western, 78 houssHaddn central and 101 households from easteronggi

3.2 Data Analysis

Data was analyzed using Statistical Package STABAs{on 14) software. Two types of data analysisnely
descriptive statistics and econometric analysisewesed for analyzing the data. Descriptive methufddata
analysis included the use of percentages, mean§\#Nests and chi-square tests to examine and campa
smallholder characteristics households by type a@fydbreeds (local, improved and mixed). Econometri
analysis involved the use of a multinomial logistiodel to analyze the factors influencing choicelaify breed

technology. Type of dairy breeds technology is dually exclusive event because a farmer can onbosé to
produce using local breeds, improved or mixed sébdth local and improved).

3.2.1 Multinomial logistic model

For a finite number of choices (greater than twolljtinomial logistic estimation is appropriate toatyze the
effect of exogenous variables on choices. It isngke extension of the binary choice model andhis most
frequently used model for nominal outcomes thatadiren used when a dependent variable has moretti@an
choices. The model is useful in analyzing data wibe researcher is interested in finding the ilcgdd or
probability of a certain event occurring (Gujard®92). The multinomial logit model has been widesed by
researchers such as Scup et al., (1999) and FdriSaabo (2002). This study analyses the probalilfty
choosing a dairy breed technology. To generatertip# variables, the farmers were classified ingpdips: (i)
those that produced with local dairy cows, (ii)ygbdhat produced with improved dairy cows, an{l ttiose that
produced milk with mixed breeds (both local and riayed). Given the alternatives before a produdes, t
probability that an individual i chooses alternatjytherefore can be expressed by Equation (1):

Prob(Y; =j) = M
Where,

Prob(Y; = j)- Probability of choosing to adopt local, improvadmixed dairy breeds
J=1, 2, 3 (1=local, 2=improved and 3= mixed bsyed

i=1,2,3,4... , 236

Xi = Vector of the predictor variables, and

Bj = Vector of the estimated parameters

The model estimates are used to determine the Ipitiipaf choice of a breed technology given Xi faxs that
affect the choice j. With a number of alternatitmices log odds ratio is computed as,

pij _ 1
In (p_lk) = 0o+ lel + BZXZ + Bka + S e (ll)

Pij and Pik are probabilities that a farmer willodse a given breed technology and the alternatreecdb
technology respectively.

In (?)is a natural log of probability of choice j relaito probability choice k,
ik

o is a constant,

Bl......... Bk is a matrix of parameters that reflect the impEfathanges in X on probability of choosing a given
breed technology.
Xeerrnnns % are explanatory variables

e is the error term that is independent and noynaiditributed with a mean zero.
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The parameter estimates of the multinomial logitdeloprovide only the direction of the effect of the
independent variable on the dependent (responsibia but do not represent either the actual ntadai of
change nor probabilities. The marginal effects @rgmal probabilities are required to measure thgeeted
change in the probability of a particular choicengemade with respect to a unit change in an inddeet
variable from the mean (Green, 2000). Marginalatffef the attributes on choice are determinedditirng the
differential of probability of a choice and it isvgn by,

Spi j
(8) = 8_;)1 = pl(B] — ZL:O pkBk) = pl(B] — B) ........................................ (|||)
The multinomial logit model is given B = B + B1x;+... BeXk + €ovvnevnve. (iv)
Choice dairy breed technolog;) = By + B1xq + B2Xs + BiXk + &ivvrvvrerenne (v)

3.2.2 Diagnostic Tests for Multinomial Logit

The assumption of independence Irrelevant Alteveati(llA) is critical and leads to substantial cargtional
difficulties involving the computation of multivate integrals (Greene, 2002). |If there is a changthe
characteristics of any other alternative in theiod® set, this property requires that the two podligs must
adjust precisely in order to preserve their initatio, that is, the percentage change in eachaibty should be
equal. A Hausman test was carried out and showeal/igence that the study did not meet Il1A assunmpéind
therefore no need of using nested logit as anratime. Potential multicollinearity among explangtoariables
was also tested in a preliminary analysis usindawae inflation factor(VIF). The results did notosh any
problem since none of the VIF of a variable excde8dGreene, 2002). In addition, a Bruesch-Pagaake
Weisberge test for heteroskedasticity which indidaayx2 (Chi2) of 0.33 and Proby2 of 0.5653 indicating that
there was no problem of heteroskedasticity.

3.3 Hypothesis and Variable Definition

The data covered information necessary to makeetmld level indices of social, economic, demograatrid
institutional indicators comparable across différeategories of households. Thus continuous andretes
variables were identified based on economic thea@ia empirical studies as follows:

3.3.1 Dependent variable

Dairy breed technology- This is a categorical delee variable that represents type of dairy breetipted by
farmers in the study areas. The results revealad lbuseholds had two dairy breed technologies and
combination of the two. Accordingly, dependent &bles were created from the data, which indicaktedce of
local breeds (1), improved breeds (2) and mixeedsd3). For estimation purpose, the base cataggeg was
local breeds; thus the model assessed the effects of various independent variables on the odds of two dairy breed
technologies versus adoption of local breeds.

3.3.1 Independent (Explanatory) Variables

Sex of the household headrhis was a dummy variable that took a value ofibtige household head was male
and zero otherwise. Male household heads were teghéa adopt improved breeds or mixed breeds e |
breeds compared to female headed households. Mameefs get more access and exposure to get the
information about the dairy technology (Dehineni&t,2014).

Age of the household headThis was measured in the number of years of #edhof household. Age is
assumed to be a proxy measure of experience. Wethggized that age of household head to be pdsitive
related to improved breeds choice or mixed breeds tocal breeds which means that as the age of the
household headncrease; the household is likely to keep improved breeds dmduction because younger
farmers tend to be more enterprising, fast decigiakers and gain experience as they grow whicheasas
their capacity to adopt new managerial systemsectthologies.

Age —squared: Age squared variable was generated because adagtidairy technologies is likely to vary
differently among older household heads. Dehinefet,(2014) stated that the probability of adoptioin
improved breeds decreased with the increase obfthe household head. We hypothesize that age guoider
household heads will negatively influence a houkkho keep improved breeds or mixed breeds ovealloc
breeds which means that the older household-headsare likely to keep local dairy breeds.

Education: This is a continuous variable measured by nundbeyears of schooling of the household head.
Literate households are expected to have bettdis,skietter access to information and ability teoqass
information hence education plays an important mladoption of new technologies and believed tprowe
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readiness of a farmer to accept new ideas and atimms. According to Patil, A. P., et al. (20093ueated
household heads have adequate knowledge of aniseasis, their prevention and control comparetedaw
resource poor dairy farming household which arehrimally constrained in adopting improved dairy
management practices. Therefore, formal educatidroosehold head is hypothesized to positivelyuisfice a
household to adopted improved dairy cows over looals.

Household size This is a continuous variable measured by nurobarembers in a household. Households with
more family members tend to have more labor whiely influence the household to adopt mixed breedth(b
local and improved breeds) over improved or locakls.

Land size It is a continuous variable and measured in aofetand owned by a household. A positive
relationship between the size of land held by fabuseholds and dairy technology adoption was hysitbd.
Farmers with less land were expected to adopt ivgetreeds while households with more land are @ggeo
adopt local or mixed breeds of dairy cows. A stigyQuddus, (2017) on “Performance and perceptidns o
adoption of crossbred cattle by smallholder in Batigsh” found out that dairy farmers having moredlawere
less likely to adopt improved (cross breeds) bexdlisy were motivated to crop cultivations or otfeds. But
landless farmers are more motivated to adopt ingadwreeds.

Ownership of bicycle It is measured as a dummy variable taking a valuene if the household owned a
bicycle and zero otherwise. Bicycles are the chetaprd the easiest transport asset a householdvearin
Uganda. Ownership of a bicycle by household islyike enhance access to improved dairy inputs, etark
information and dairy technologies hence the vdgiakas hypothesized to influence adoption of impbv
breeds over local breeds positively.

Ownership of motorcycle: It is measured as a dummy variable taking a vafuene if the household owned a
motorcycle and zero otherwise. Motorcycles arelyite influence a household to commercialize déémyming
due to improved transport and access to milk mairigttutions (Andela et al., 2008). Therefore hehalds
with motorcycles are likely to adopt improved breed dairy cows as opposed to local breeds.

Access to Veterinary serviceThis variable is measured as a dummy variablegai value of one if the dairy
household has access to veterinary services andotleerwise. It is expected that access to vetgrisarvices
widen the household’s knowledge with regard touke of improved dairy production technologies heswzh
households are likely to adopt improved breedspa®sed to local breeds

Access to credit Access to credit is measured as a dummy varialkieg a value of one if the household has
access to credit and zero otherwise. Access taténeproves the financial capacity of dairy houskelsato buy
more improved dairy cows hence increases adopfiommroved dairy cows over local breeds or mixedduts
over local breeds.

Milk market access: This variable is measured as a dummy variable¢p&ivalue of one if the dairy household
accessed the milk market and zero otherwise. Holdehhat aim at commercializing dairy farming are
expected to adopted improved dairy cows or mixexbths as opposed to local breeds because improgedshr
are high yielding compared to local breeds.

South western South western is measured as a dummy variablegtak value of one if the household was
located in the south western part of Uganda anadl atrerwise.

Eastern: Eastern is measured as a dummy variable takirejuee of one if the household was located in Easter
part of Uganda and zero otherwise.

4. Results and discussion
4.1 Socio-economic and demographic characteristics of dairy farmer households by type of dairy breeds.
Table 2 (for continuous variables) summarizes ingursocial, economic and demographic attributethef

sample households in the study areas. Househdlor$awhich differed significantly across househdigstype
of dairy breeds were milk yield (1%), milk consunyt household per day (1%) and herd size at (1%).

The average age for sample farmers with local dainys was 47.8 years, those with improved cows \Bére
years and the average age for those with mixeq tia@eds was 48.6 years. However household heduideyl
types were not significantly different in mean age.
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Table 2: Mean household characteristics by type afairy breed

Characteristics Type of breed p-value
Local(n=166) Improved(n=58) Mixed (n=12)
Age(years) 47.77 50.95 48.58 0.2713
Education(years of schooling) 6.33 7.413 6.833 4518
Household size 10.53 10.60 135 0.0810
Total land size(acres) 11.51 7.92 12.48 0.3659
Milk consumed per day 0.29 0.41 0.80 0.0081
Milk yield(Litres/cow/day) 211 4.07 351 0.00006
Volume milk sold per day(Litres) 1.25 2.85 5.25 BO**
Herd size 6.72 3.48 16.67 0.008%

Values with *, ** and *** significant at 10%, 5% an1% level

Households keeping improved dairy cows spent mesgsyin school (7.4) on average compared to hoildgho
keeping local (6.3) and mixed dairy breeds (&&)ever; household heads were not significantly different in
years of schooling across type of dairy breeds.sdbald size by breed was 10.53, 10.60 and 13. &farer
households keeping local improved and mixed breedgectively and they were significantly differdram
each other at 10% level. This indicates that aeldrgusehold size is likely to influence a housetlioldkeep
mixed dairy breeds. Households keeping mixed brét2ig8 acres) and local breeds (11.51 acres) owroed
land compared to households with only improved #s€£92 acres), this shows that keeping local owecthi
breeds required a larger piece of land comparéeeéping improved breeds. However, there was ndfiignt
difference in average land size. The highest awermilk yield was observed in households keepingrawed
dairy breeds (4.0percowperday). Households keeping local (thédcowperday) reported a lower average milk
yield compared to households keeping mixed bre@&slpercowperday). Households were significantly
different in yield at 1% level. This shows that imoped breeds have a significantly higher milk yietmpared

to local dairy cows. Households averagely consulesslthan 1 liter of milk per day, consumption Wkaghest
among households keeping mixed breedslY@#&d lowest among households keeping local bré®ag). The
ANOVA test shows a significant difference in averagilk consumed per day at 1%. Average volume ok mi
sold per day was 1.25 liters, 2.85 and 5.25 liferslocal, improved and mixed breeds keeping hoalsksh
respectively. Volume of milk sold was significandjfferent at 1% level. This shows that househdesping
improved breeds or mixed breeds sold more milk\@rage compared to households with local. Thiscigis
the role of improved breed of dairy cows in inflaang commercialization of the dairy farming.

Table 3 Percentage of household characteristics lbype of milk breeds

Household variables Type of breed (%) p-value
Local Improved Mixed (Chi-square value)
(n=166) (n=58) (n=12)
Sex
Female 9.04 6.90 8.33 0.881
Male 90.96 93.10 91.67 (0.2540)
Milk market access(yes) 42.17 53.45 75 0043
(6.292)
Bicycle (yes) 75.90 51.72 83.33 0081
(13.068)
Motorcycle (yes) 12.65 17.24 25 0.390
(1.885)
vehicle(yes) 1.20 0 0 0.654
(0.851)
Access to credit (yes) 46.99 58.62 50 .31P
(2.327)
Access to vet services (yes) 16.67 46.55 P1.6 0.001**
(14.066)
Regions
South western region 20.48 29.31 50.00 0.013*
Central region 37.95 18.97 33.33 (12.626)
Eastern region 41.57 51.72 16.67

Values with *, ** and *** significant at 10%, 5% ah1% level
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Table 3 (for categorical variables) reveals 4 aaiegl characteristics which have a significanatieinship with
the dairy breeds types kept by a household whicluded, milk market access (5% level), ownershipaof
bicycle (1% level), access to veterinary servicE% (evel) and region where the household is logaté)l
whereas sex of the household head, owning a matiercy vehicle and access to credit chi-squars st not
show a significant relationship with the type ofrgdreeds owned. Male headed households were @ornin

all the 3 categorielsowever; chi-square test shows no significant relationgtd@pween sex of the household head
and type of breed kept by household. Market achassa significant relationship with type of daimgéd kept
by household at 5%. More households with mixed (Y &f@a those with improved breeds (53.45%) comptored
households keeping only local breeds (42.17%) aeceshe milk market. Hence keeping improved breeds
alongside local dairy breeds is likely to enhanoenmercialization of dairy farming. More than 50% tbé
sampled households owned a bicycle; 83.33% among households keeping mixed breeds while, 75.9% among
households with local breeds and 51.7% among holdhvith improved breeds. Bicycle ownership shaws
significant relationship with type of breed kept bgusehold at 1% level. This shows that a bicycées \&n
important transport asset among small holder dainyseholds compared to ownership of motorcycle9%s)3
and vehicles (<2%) in Uganda. Households keepimgdored breeds shows majority (58.62 %) accessatitcre
those keeping mixed breeds (50%) and those kedpua) 66.99% accessed credit. However credit access
shows no significant relationship with type of ldept. Access to vet services shows a significalationship
with type of breeds kept. Among households withrowed dairy cows majority (46.55%) accessed vedgyin
services and those keeping local dairy cows (16)65t%w the lowest percentage of households witlesscto
veterinary services. Access to veterinary servitgsvs a significant relationship with type of ddimgeds kept

at 1% level. Quddus (2017) using chisquare testmdosimilar results that few farmers (24%) received
extension/veterinary services of which 67.2% weneroved breed owners and 90% of the local (indigeho
cattle owners did not access veterinary (extensenjices in Bangladesh.

4.2 Factors influencing choice or adoption of dairy breeds by household

The multinomial logit model was estimated by thexmam likelihood method. The overall model was
significant at 1% significance level indicating 99%nfidence level that the explanatory variableduided in

the model assessed the effects on the odds of ategaries of dairy breeds(improved or mixed) versus
production with local breeds as indicated by thg pseudo likelihood value of -139.9332. Moreoversdd on
the pseudo R2 of 0.3029, the model appears to dagemd fit to the data (Table 4).

The results indicated Out of 13 explanatory vagabihcluded in multinomial logistic model, eightriadles
were found to significantly influence the decisioha household to choose improved dairy breeds e
breeds. They include; Age of the household head, education, transport assetsigygole and bicycle), access to
veterinary services, access to milk market andtiocan the south western region influenced theisieo of a
household to choose improved dairy breeds overl loezeds. Whereas 3 variables significantly inficeoh
Choice mixed breeds over local breeds. They inchalesehold size, participation in the milk marked aouth
western region.

Age of the household headAs expected, age of the household head positaetlysignificantly influenced the
decision of a household to choose improved daiegths over local breeds at 5% level of significahmuvever,
age squared is negative meaning age of the houbdtesld among older household heads negatively and
significantly influenced the decision of a househtdl choose improved dairy breeds over local bre¢d€%
level. According to Mafimisebi et al. (2006), theora the age of a farmer, the less the adoptionmatbably
because as farmers get old, they tend to become comiservative and unwilling to take risk. The ulimgness
to adopt innovations may arise from the fear thagapplication of innovations may lead to lossescivhivill
spell doom for them at their old age and wipe b#it income source. Contrary Quddus, (2017) fourad the
probability of adoption decreased with the increafsage of the household head up to 50 years bt darmers
may be more interested to adopt new technologigwamstices because as farmers get old, they uiathersts
benefits and they learn more about practices oféongx (crossbred) cattle farming.

Education: Number of years spent in school by the househeltl positively and significantly influenced the
decision of a household to choose improved daiegtts over local breeds at 5% level of significahdterate
households are expected to have better skillsetbaticess to information and ability to processrimition
hence education plays an important role in adopiomew technologies and believed to improve reasBrof a
farmer to accept new ideas and innovations. Acogrdd Gunaseelan et al., (2018), increase in enbuncdt
status of the household head favored adoption imgatalairy farming technology in peri-urban aredamil@rly,
Friedland, et al., (2016) found education of fanmigmbers to greatly to contribute to the likelihafdadoption
of improved breeds of cattle.
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Table 4 Multinomial Logistic regression result fordeterminants of dairy breeds choice

Variable Choice of dairy breeds
Improved breeds Mixed breeds
Coef.(Std.Err.)  dy/dx P-values Coef.(Std.Err.) dy/dx P-values

Sex 0.634 0.084 0.351 -0.345 -0.011 0.783
(0.681) (1.255)

Age 0.195 0.030 0.046* -0.091 -0.003 0.498
(0.098) (0.134)

Age? -0.002 -0.001 0.075 0.001 0.000 0.509
(0.001) (0.001)

Education 0.098 0.015 0.035 0.119 0.002 0.251
(0.047) (0.103)

Household size 0.003 -0.010 0.994 2.486 0.052 0.03%
(0.428) (2.177)

land size -0.254 -0.039 0.236 -0.092 -0.001 0.811
0.214 (0.385)

Bicycle -1.228 -0.221 0.002* 0.705 0.018 0.497
(0.394) (1.039)

Motorcycle 0.869 0.159 0.082 0.076 -0.003 0.929
(0.501) 0.856

Vet services 1.636 0.305 0.006* -0.194 -0.011 0.847
(0.425) (1.006)

Credit 0.287 0.048 0.458 -0.900 -0.021 0.256
(0.386) (0.793)

Milk market access 0.616 0.088 0.096 1.598 0.035 0.03%
(0.363) (0.773)

South western 1.694 0.306 0.00#** 1.695 0.035 0.062*
(0.582) (0.908)

Eastern 0.495 0.081 0.289 -0.753 -0.017 0.430
(0.466) (0.956)

Constant -8.365 -8.102
(2.570) (3.998)

Number of obs = 236

LR chi2(26) = 7123

Prob > chi2 = 0.0000

Log likelihood = -139.93322

Pseudo R2 = 0.3029

Figures within the parentheses show standard errors; ***p <0.01, **p <0.05, *p <0.10; The dependent
variable is Dairy breeds: Local breeds = 1(basegeay), Improved breeds = 2 and Mixed breeds = 3,

Household size:Choice of mixed breeds for milk production ovetdbbreeds was positively and significantly
influenced by number of members in a householdatével. Hence increase in the household size ase®the
likelihood of a household to choose mixed breedsr docal breeds. This is probably due to the albdita of
labour provided by a large household size whictbkrsaa household to keep local alongside improvedds. A
study by Dehinenet, G., (2014) similarly reportegasitive effect between households size and aolopf
improved dairy technology.

Among the transport assets owned by a householdemhip of a bicycle decreased the likelihood of a
household to adopt improved dairy breeds for pridnwver local breeds significantly at 1% levehtary to
prior expectation while ownership of a motorcycteexpected increased the likelihood of a housetwltopt
improved dairy breeds over local breeds signifiyaat 10% level. Motorcycles are likely to influena
household to commercialize dairy farming due toriowed transport and access to milk market instingi
(Andela et al., 2008), this motivates a householddopt improved dairy technologies to increasepcton.

Access to veterinary servicesHouseholds which accessed animal health serViadsa higher likelihood to
choose improved breeds over local breeds for midkipction at 1% level of significance. This is besa access
to vet services is expected to widen the househdtdowledge with regard to the use of improved ydair
production technologies (breed). This is in linehwiindings by Quddus (2012) and Dehinenet, G. £Qthich
reported more knowledge on improved technologiesuih training, availability of reliable and conimus
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technical assistance, increased and timely pravisib medicine, increasing A.l facilities and strémning
extension services increased use of improved téobies among dairy households.

Milk market access: Households which access milk market preferred aved breeds or mixed breeds over
local breeds for milk production. Milk market acsewas significant at 10% for improved breeds kegpin
households and 5% mixed breeds keeping houselidigsis probably because improved breeds produceé m
milk increasing the volume of milk available forllseHence commercialization of dairy production was
associated with adoption of improved dairy breedsixed breeds. Baltenweck I. and Staal S.J., 208ted
that the main reason for keeping improved breeglstie breeds and their crosses) compared to loecdds
cows is their higher milk potential, milk that isth consumed on farm and sold. Farmers with imptqgeade)
cows are usually market oriented since the highedyaction levels enable them to sell the milk suspl

5. Conclusion and recommendations

This paper aimed to investigate the factors inftileg choice of types of dairy breeds (local, immdvor
mixed) among smallholder dairy farming householdsUganda. The results of the multinomial logistic
regression model show that access to veterinamjcsst bicycle ownership, being located in the bauestern
region, education and age of the household headpaséive and strongly significant in influencinget
likelihood of a household to choose improved brefedsmilk production over local breeds. Ownershipao
motorcycle and market access are other signifiactors. Adoption of mixed breeds over local breéxs
strongly influenced by household size, market exe@sl farmer being located in the south westeriomeg

The results of this research offer policy intervemtmeasures to increase adoption of improved Istebd
particular veterinary services, transportation lfiggiand household characteristics are criticaletglaining
smallholder farmers’ choice of dairy breed typeptke Uganda. The study recommends that introdoctib
different dairy technologies should be supportethvei dairy improvement program to provide contirsiou
training, veterinary services, market access (parisfacilities, information etc) and dairy prodivily
enhancing technical backup to the smallholder fagriouseholds in Uganda. This program should target
elderly house household heads and regions domiratebbcal cattle producing households especially th
Eastern region of Uganda
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