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Abdract

The objetive of the Sudy was to deemine the vaue thet different households attach to atributes of the dairy
cow. Theoow dtributeswere, milk yidd, diseese ressance, feed requirement. Thevauation wasdonein order
to quantify the economic tradeoffs mede during adoption of dairy tedhnologies, assess resource avalaality,
housaholds percgtionson dairy tednologiesand thar farming priorities Thiswias necessary to undardand the
adoption pettens of dairy tednologies obsarved and uggest intervartion. The Margind Rete of Subdtitution
(MRS), Margind Willingnessto Pay (mWTP), and Magird Willingnessto Acogat (MWTA) thet were used
were ddamined from conjoint (CJ) andlyds using deta from a survey of 630 housaholds in Wetemn Keaya
The housshold cheracteridtics thet influenced vaugtion were off-faam income, predipitation over evepo-
trangoiraion (PPE), ehniaity, culturd values education, and extenson. In reference to the typicdl households
household cheradteridtics thet Sowed a higner mWTP for a cow with low feed requiremant implied ether
scaaty of feed, high opportunity codt of usng land for fodder or ladk of informetion on feed resources The
latter indicatesingffidency inresourceuse. A higher mWTP far acow with high milk yidd gavean indiicetion
of thehousaholds priarities A mMWTA paymert for acow with high milk yidd inthe faoeof potertiad merkets
dowed differat faming priorities and lack of informetion. A mMWTA paymernt for a.cow with low dissese
resstanceowsrisk averson and limited informetion on dissese contral.

Keywards Cow atributes Conjant , Margina Willingnessto Acogpt, Margina Willingnessto Pay

Introduction

Low dary devdopmeant in Wese and Nyarzaprovincesisevidant fromadgudy by Wathekaet d., (2002). A
sudy by Nabwile SM (Unpulished PhD thesis 2006) to deteminetheeffect of different factorson edoption of
dairy technologies showed; Nonrsgnificant posttive assodaion between adoption of dary technologies and
population densty, thus showing the households nonresponse to markds off-farm income wias ot usad to

develop dairy, larger land 9zes encouraged movemant to ather farming adtivities and variade adoption rates of



dairy tedhnologies across oetid and ehnic fadtars These factars showed ome undarlying fadtors influenang
adoption of dary technologies, thus judifying the sudy on how differet households vaue differet cow

atributes. Thethreetechnologieswerethedary cow, Ngpier produdion and useof anti-hdmirthics

The dated prefarence methods are rdevart in livestodk dtribute vaugtion in devdoping countries (DC'9
becauselivestock iskept for both merket and non-nerket regsons (Scarpaet ., 2003, Adamowicz et ., 1993),
thus market prices do not messure the full vdue of livestodk. In addition people in DC's exhibit different
preferencesfor livestodk dtributesacrassregions courntries communities, and produdion systers(Scapad d.,
2003), thus necessitating vauetion acrossthese fadtars The Clandlyds one of the dated preference methods
deconmposss agiven s of mullti-attribute atermetives into mergind vaues The goproach provides a redigtic
Stuetion to the regpondart, because atributes are evduated as combinations (Seankamp & d., 1937). Induson
of price as an atribute esimetes marging utility of money, and mMWTP for ather atributes (Madkeze, 1992,
Ganad Luzar, 1993). The meximumamount of money anindividud iswilling to pay for acommodity isthe
WTP, anindicator of thevaueatached to thet commodity. Thisisaprice aoovetheeffectivedemand price and
is an extardity (cod o bendfit) nat induded in the market price The MWTP is rdated to the conogat of
oppartunity cogt (Markandya, 2000). Thusahigh mWTP for fodder mey reflect land scarcity or thevdue of the
next best adiivity ontheland. Individudlsmey statehigher MW TP vauesif they bdievethet it would bedifficult
to gat thegood & alater date (Lig A., 2004). ThemWTPMWTA mesaures can only beequd ina perfedtly
compditive environmeant (Markendya, 2000). Digoarities in the two messres meen thet individuals do not
vaue bendfits and percaive cods the same way. Informetion asymmetry inoreeses the WTRWTA gep (Lig
JA., 2004), and it isan extardity thet causssinefficdency inresorceuse. ThemWTP and mWTA therefore

are good meealres for sodd cogs and d<o indicate inparfedtionsin markets Makes dlocate resources ad



digoarity between merket pricesand MW TP mey therdfore beamesare of effidency indlocation of resources

inaneconomy.

Theordtical Framenork

Attribute vaution by Clandlyss is besed on the New Consumer theary, which datesthet consumers darive
utility, fromthegoods attributesand not diredly fromthegoodsthemedves(Sy et d., 1994 ; Tao et dl., 2003).
The asunytion is thet utility is linearly related to produdt atributes (Sy e d., 1994), and utility can be
Oscomposad into separate utilities (Tano e d., 2003). Preferences can then be mesared intams of utilities (U)
for individud atriboutes whichwhen added together meearethetatd preferencefor variousatribute
combinations(Gen and Luzar, 1993). Themargird Utilities can therefore berepresarted by;6U =V g+20y,
Whee S is the main effedt varidbles rgaresanting produdt dtributes Z is the irnliviohaié’ssg 0do-e0omimic
bedground, Visthechengeinutility when only produdt attributeschange by, isthevariationin utility asssodeted
with the dhanges in the interadtion between Z and the atribute levds while g isthe atribute levd. Housshold
dnaradeidics have to beinduded to cater for heteroganeity in the sample 9z, meening thet deason mekers

mey assgn different valuesfor thesameatributeof the samedtaretive, Karugia (1997).

At condart utility levd, the MRSfor two atribute levels can be meesred if dl other atributes are hdd congart
exogat thetwo dtribute leves Given the utility fundtion: U = by XiHopXo +...+.... =0, whare X; ad X, are
atributes whileb, and byare coeffidants Condant utility meansdU =X+ 10:0X; +...+.... =0,

Rearanging theequetionabovegves 8X=-by thusgvingthreMRS
oX2 b

If by isthecog of the produdt, thentheratio becomesthemWTPIf it ispostiveand MWTA if negdive



Methods

The atributes were oltaned from the cattle breads exigant in the Sudy area Identification of the rdevart
attributes was by using informetion from a pegt pattiapetory rurd goprasd (Waithekaet d., 2002), and other
pet dudies The atributes consdered weare diseese ressance, fed reguiremant, both categorized as high
medium, and low. Ctherswere milk yidd, with levdsof 1, 5, and 15 litres of milk/cow/day, whilethe price of
thecow hed levdlsof K<h 4,000, 15,000, and 28,000. The SPSS arthogond desgn computer genarator gave 27
orthogond mein atribute profiles. Blocking the profilesgave 9 block designs eechwith 3 profiles To providea
good comparison with the ather levds two extrame prfilesfor the Zebu and High Grade bresd wereinduded.
The Zeou hesalow fead requiremeant, high diseese ressance, isafordeble, but heslow milk yidd. Whilethe
High Gradke breed hes high milk yidd, high feed requirement, low dissesg, with ahigh price Theindusion of
extreme profiles hes dso bean done by (Lazari and Andarson, 1994), in thar CJ andyss on food produds
Blocking tekes care of interadtion effedts and provides meaningful rarking for large profiles It Sould dso have
equd represmiationsof thedtribute levels (Henscher, 1993, Mackenzie, 1992 and Greang, 1974). The profiles
warerarked by 630 randomly seletted houssholdsacross 5 digtriats, Rachuonyo, Kidi, Kekamegg, and Nand.

Eachregpondant ranked oneof the9 blodks Dataon housahold daraderidicswearedso aollected.

Empirical methadsfor conjaint analyss

Datawas andlysed using the OPM. From the decision meker' stheareticd utility moodd (Y*), the OPM isbesed
ontheassunption of theexidenceof thefallowing relationship asstated by Greane, (2000);

Y*i=a1. mt+pX+e, Whare Y* isunobsavablevutlity, X areobsavable factorswhich isametrix of coded
dtribute levels housshold deredteidics and interedtion varisbles of the attribute levedls and housshold
daeradaidics o' sare thredhold paramaters (n isthe number of the categaries of the dgpandent varidde), and 3

aemagrd utilities The threshdld conogat is cantrd to the economic theory of consumer behaviour, which



ddesthat abuye ranksaternativeswhen utility of oneatendiveexcesdsathredoldlevd of “stidaction” (Sy

ed., 199). FArdly, ¢ isthearortam

Profile rankings were tregted as depandant variddes, while the efed-coded atribute levds and the housahald
cheradteidicswere indegpendant vaiadles Two atributes dissese ressance and feed requiremat, hed 3 effet-
coded levds eech, but the medium leve of each attribute wias omitted to avoid the dummy vaidble trgp. Each
leve hed itscolumn, and code 1 wasfor thelevd presant intheranked combaingtion, O for theather level sabsernt
inthet combingtion, and -1 for the column of theomitted ttributelevel. Theather atributes milk yield and cow
pricereained ther red vaues For the categoricd housahold variables 1 wasfor the dheracteridtic presert inthe
housshdd, while-1 wasfor itsabsence Continuous househdld varialeswererecorded asthey gopeared. Effedt-
coding eneblesdirect meesrement of mergind utilities(Tano & d., 2003). Thevariablesusd were
Ageof thehousehold heed in years (ege), Education of thehousehald heed in years (educcetion),

Culturd Vaues(trd) 1=househaldsthet velue the zetu for bride price, gifts and sodid gatus -1=-Othawise,

Kisi housshdds (kisii) 1=Kisii household heeds -1=Othawise,

Nandihoussholds (kae) 1=Nandi househdld heedts -1=Othawise,

Householdswith off-farminoome (off-farmincome) 1=hed off farmincome, -1=Othawiss

Householdsthet recaveed extenson sarvices (Extenson) 1=recdved extensgon onlivestodk, -1=Othewisg, and

PPE (ppe) 1=PPE>1, -1=PPE<1



Reaults

Table1 fowstheresuitsedimeted with and without household dreradteridtics

Table 1: Ordered Probit edimates on attribute valuation by a typical househdd and with househad

daradeidics

Codffident Margna WTP (K<)
Typica housshad
Low dsseseressance 0.32(003)*** -16000
Pice - 00002(246(10°))***
Milk yidd 0170005 ** 8500
Low fesd requirement 0.090.03)*** 4500
Highdisseseressance 0020003
High feed reuirement -0.30(003)*** -15000
Likdihoodratio 1707***, No.of dbsrvations 3146, Deyesd fresdom 14
| nteradrion dfeds
Milk yiddeKisi 010(0.01)*** 3333
Milk yildetrd 003001)*** -1,000
Milk yiddekdenjin 0.03(0.02)*** 2666
Milk yidde high PPE 0.03(001)*** 1,000
Extensone milkyied 0.02001)** 666
Low feed requiremante Kidi 031(0.16)** 10333
Low feed requiremante Kdenjin 064(0.22)*** 21333
Low fed reuiremerte off-farmincome 050013 ** -16,666
High feed requiremente high PPE 025013 8333
High feed requiremente off-faamincome 030 (013)*** -13000
High feed reuiremente Education 0.03(001)*** 2000
Highdiseeseresgances off-farmincome 029(0.14)** 9,666
Low dseeseresgancesoff-faamincome 023(013* -7,666
Low dseeseressances high PPE 023(0.13)* -7,666

Likdihood ratio 1938***, No.of dosrvations 3126, Degressof fresdom 59

* -gonificant a 10% levd, ** - 9gn ificant at 5% levd, *** - donificant at 1% levd,and e -interaction

For atypicd houshold, goart from the coeffidant for the high diseese ressance attribute levd, dl other

codfidentsweare sgnificant with the exqpected Sgns Thisisexpected fromany rationdl household thet isdriven



by economic ressons of rearing darry cettle The Sgnificant and postive 9gn of the codfficent for milk yied
atribute means housaholds gave ahigher rating to the prfile with higher milk yidd. Convarsdly housaholds
gavealower rating to the profilewith higher price of the cow. The Ksh 8500 isthe housshdds mWTPfor a
cow with ahigher milk yidd Thisamount isamod the same as the difference between the price of the Zebu
and the Dary Crossand morethenthe price betwean the Darry Crossand the High Grade cow, meking it eeder
for housshaldsto move from having aZebu to aDary Crossthen from a Dary Crossto aHigh Grede breed.
Theadtud market priceof the Zelbu was from K sh 4,000 to 8000, the Dary Crassfrom Ksh 13,000to 15,000,
while thet of the High Grade was from Kdh25, 000 to 30000. The mWTP for a cow with a low fesd
requiremat was Ksh 4,500, while Ksh 15,000 was mWTA for a cow with higher fead requiremant, and
MWTA of Ksh 16,000 for one with a lower dssese resdance Tharefore milk yidd is the mogt importart

attribute, followed by feed requirement and disseseressance

FomTadel, theovadl mWTPwasobtaned by summing themeainand interaction coefficents of aperticular
housshald cherateridtic. The margind mWTP for high milk yidd for a househald in Kidi wes Ksh 11,166
(8,500+2,666). Households loceted in aress with aPPE gregter then 1 increased them WTPfor high milk yidd
by Ksh 1,000 (an increese from Ksh 8 500). Housshalds with extenson sarvices are willing to pay Ksh 9166
(8500+666) for acow with ahigher milk yidd. When compered with the mMWTP from ather fadtors it shows
thet edengonisnot doing enoughto promatetheimproved dary technologies Thehigh margind mMWTPfor a
cow with ahigher milk yidd among the Nandi and Kisi suggests a preference for improved dary bresdsin
theseareas ThehighmWTPfor low feed requirement among theKisi isexpected because of thesmdl parcds
of land whilethe high value among the Nandi may imply thet plarnting fodder facesahigher opportunity cost of

land. Thisreaut and the onethet Sowshigh mMWTPfar low fead requirament in PPE aressemphesisssthe



different sources of fead to avad ova-dependence of fodder from the fams FHgure 1 $hows the trede-offs

betwesnmilk yidd and ather lfributes

Figure 1: Milk trade-offs for other attributes _4.05
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It is importart to look & the MRS of milk yidd, the most impartart attribute, for other attributes since bread
choiceisabout meking atributetrede offs With regpect tothetypical household, householdsin Nandi and Kisii
showed lower milk trade-offs while high cuiturd vaues off-farm incomeand extension gave higher milk trade-
offs The MRS of milk yidd for higher diseese resgancewas - (-032/0.17) =183 litresloow/day. Thismeans
thet holding other attributescondart, atypical household tradesoff 1.88litresof milk/oow /day for higher disesse
resgance It dso tradesoff - (-0.3000.17) =176 litresloow/day for lower fead requirement. Householdsin high
PPE aress (meaning more fodder) gave higher milk tradke offs for lower fead requiremant then expedted. The
high milk trade-off for higher diseeseressancein high PPE aresscould be because high PPE aressarepraneto
high dissases (Waithekaet &, 2002). The higher trade-offs could be lowered through provision of informetion
on diseese menegemat and feed. Incresssd avareness of the economic bendfits of dairy will aso increese

adoption of thedry tedologies



Condugonsand Recommendations

Vaiations in the vaugtion of cow atributes ocoured acoss severd daradteridics namdy education, PPE,
extendon, off-faram incomg the ehnic fadtor, and cuturd pradice Ladk of informetion wes the main
detamining factor in the vauetion, to the extent thet scaraty of feed was conddered acondraint eveninhigh
PPE aress Thegovernment dhould takethe leed in giving informetion at thisinitid Sageof dary devdopmert,
becausetheformer hesthe infrasrudureesadlished intheform of exengon agants. Provisonof informetion is
apublic good & thisgege, and istherefore uditradtive for the privete ssdor to provide The private ssdor can
only provide s|avices if corsumarsare ddeto buy thar savices or produds Resserdhars fould d<o look for
ways of uang the locdly avallable resources to produce feed, ather then fodder. The WTPWTA and MRS
explained the adoption pettens obsarved and gave the economic trade-offs during adoption. By use of this
vauetion method, paterntid usars of a technology can evduate a tednology to adopt. It dso gives festhedk
dgrds to ressrdnas to ather incorparate the rdevant dtributes o adoress the fadtars thet cause undesired

digortionsinthevauationsof somedtributes thussaving onresources
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