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Abstract 

Th is study J1 l eaSlI res the perceptions c f conSLImers on qU il lify alld s~ fe ty il tt ributes of mil k FI nd 
butter in urban Eth;o j.:ia taking the ca s~ of Addi s Ah"ha , The :nnin objective of th e study l .yns 10 
identify the major attributes of mil k and butler as perceived hy consumers. Thc s!tldy has ah, 
!ricd to identi fy the major soc i (;e ~~ll o llli c <lnd dcrn ograph i ~ detcrmin rl llls or perceptions /I I!" 
quali ty and safcty of ,,-,;:k ,r,d ou llcr. rhe study is based on a ra ndoml y selected 3011 households 
;n Add is Abnha. In the analys is, desc ripti ve st:l li stics. C0 !1j l1i nl ;IIlHlysis an d Order probit nwd el 
\\C r L' used. Tl11: n'~": lq : h i ~ l ~ !i C :ltcd 111 ; 11 ( il L' Ill t)s [ rn:q IH:nl l) plJl c ll'l.<.;cd milk pn \(l!tCIs ; Il e r:l\v (rc"h 
mil k. p;H: kl'd pasteurized mil k an d hull er. These product s :In: di stribut ed lilrou g.h home de li vlT.' 
produce r gate and corner shop. A mong Ihl' :l ll r ihll lcs i(k 'll i lied hy [{ M l\ . l1~ g iL·1H~ . ildultL'ral illll 
;"Id smdl i ll i 'l il k: ilnd hygiene. pl lri ty ;111<1 p r ic e ill h Ul1 L' r. \\IL'Il.' t ill.! nll ls l prl.! kr rcd ,! l ll' ihll ll..' ... i !l 
consumers' purchase decision. The rcsult fUrih er shows that th c demand 1(11' quali ty and saIC, ) 
improvement o f milk was re lati vely price inelastiG as compared to butter. 

With regard to socio economic factors, however, variab les such as sex , number of schooli ng. 
family size and duration of stay in Addis Ababa were insignifi cant, indicating that rating is IHlt 
affected by g .. ,nder, leve l of education , num ber of ycars livcd ;n Addis Ababa though income ,11,01 
:lgc were fOlln d to hI'! s ignifica nt For ;)uttcr. Age. Se, . NH lllhl:r 1' 1' sd ll1oiing. F' lI'llily ~ i /c and 
Inco me were signi fi ccl11 t bu t the signs of th e coe ffi cie nts nf llllll! hcr or schnt) !in g. a:1(1 l Jl r~) I JlL \\CH,' 
cont rary to the expec.tati on.lt inciif..,.('tt;C) tlwl, u tl l i ~ c !ll ilk. conslIlllcrs' pcrc(' pti t) 1I ~o r \llla!il y :lll tl 
~'I re l y of butte r d i lT(' l ' ~ ':::. ; , ' '.s th e di fferent sOl.. luec(J n tln~ i L and de1llogra phic c ilt~gori e·. dl" tilt' 

f" .lIl "i UlllCr" It indicates th at the younger g~ncra l i o l1 s nrc more conce rn cd about quali ty ilnd :;alclv 

: ·c~punclC lliS . 

The rest":arch gives a clue to produ cers and regulatol) a ll th o r i l j c~ that th ose factors men tioned 
above sh:llrl c1 be taken into account in their dee isioll Il laking process . The li lldi ll gs of the rcsearch 
could further be validated by em ploying more sample , i7e and lor comparing results of di ff crenl 
methodologies 

• I""~ 

VI 



I. INTRODCCT!ON 

1.1 Background 

Etbiopia bas tbe largest livestock popuia,jon in A. fri ca and is ranked to be ninth in the world. The 

livestock popUlation of Ethiopia is estimated to be 44.3 million cattle, 23.6 sheep, 23.3 million 

goats, 2.3 million camels, and 14 million cows (CSA, 2004).The livestock sector contributes 12-

16% of total GDP, 30··35% ofagricu!tural GDP and to the livelihoods of 60-70% the Ethiopian 

population (www.fao.org;. 

In Ethiopia, milk is proc:!eceo in all the agricultural prodllction systems. The bulk (98%) of Ih~ 
' . 'I _ . .• . ' . 

milk is produced in rural areas by peasant fa rmers wbo do nOi have access ((J market the ir 

products at a bett r r price and 83.4% of the total annual milk output is c.)w mil k. Of the IOtal 

cat tle pU flci<!tiGl'I 'J ill y about 100,000 arc improved gC I~ "l ypcs (nllrc bred allu cross bred), which 

conSlI lll le only about 0.3% of the lolal callie populallon. I·:th inpia produces about 926 million 

11'ICI's o['c'nw Il' ;Jk ,"1"' 1' ~ln r" Jn, ("I '('F> h ~r " I?" d,ja 199") . . I . ~ /, ..... ..... ~ . • ~ .. , • . , _ ~ _' ._ ".-.J _, _.., , 0 . 

In terms of consumption, though Ethiopia has the highest cattle population and the highest land 

size suitable for cattle breeding, the r cr capita consumption level is less than thar of the 

neighboring countries (2) .6 Kg), which ,S even lower than tlF ".verage per capita cQ1]sc'mption 

for Sllb-Sahara Africa (26.7 Kg) ((Sendros and Tesfaye, 1998).On the demand side it is 

cstir(,~ted that 321,740 tones :Jf rr!;[k is needed to meet the standa rd milk requirement of the 

r~:; iC:cnts of Addis Ababa., fhis is considering FAO 's standard of 1 OOlilre/bio logical dermmd and 

considering the population of Addis Ababa as per the estimation made by CSA. The existing per 

capita milk cOl1ourap!. ',)[l is 0stimated to he 20 li ters per biological demand showing a gap (if 

80li lresiBioiogicai demand. 

The abov(~ facl~ show that the sector is underdeveloped and needs special attention of all 

(');}cerned bnriics. The factors that contri bute for the u ncl e ~'devclopmem of the sector are many 

and have multi ldrnenslonal a~mp.cts :. However, milrketing problems related to qua lilY and sai'ctj' 

allributes have been idenlitied in this study as one 01' Ihe major manii'estations 10 Ihe po"" 

performance of the sector. 



The livestock sector in Ethiopia is not. wel.l dcvc.!oped. On the ctem~.nd side. '(he market size is 

large and growing mainly due ~o popl.i i~t i (·n growth. lIroani ;-.atioll ,md ris ing j ncom{:~. fh e 

population size of EtlIiopia "Nas 77. : millicr. in micl 2007 and is projected to reach 10B.7 mi lli on 

with yearly growth rate of 2.76% in 2025(PRB,2008) whic.h makes Eth i 0pi ,~ sccond in Africa II 

study nl:,de by Azage and A!en~1.!(l9%:, also indicate Ihat the number of children under the agc 

nr 1-,) ami the nll )"loer of .vo":.~n at peak child bca~' i n g age (2,0-35) is projected to reach to 59 

mli :;,m and ] S milli on respectively by 2020.Similarl y, the study indicated that urbanization is 

cxpccte(I (0 gro,:v to 2" .2%. by.l O.20.The ycarl: ' report oi'M inistry or Finance and EGonomic 
'., .' .' " ., . 

!)':vcl:' !)Il1·~nt(M0Fi ·, !) .2 (107) indicate that (iD!' 0: 1': Ii1 iop ia was :),('wing over IOtY.o over the pas t 

livr years; Mol""'D.:2u(7).ReaJ GDi:' is ex pected 10 grow hy 7.5%, and 7.4'% 111 2008 and 2009 

n;spectJ "("!/ y. 

The h ·'!!; t0rk ri!~n()n;e i~ very h'; ge hl\t tl]p !"()tentia! of I '~ <rCI(Ii' COI.tlri n01 be tapped. This is 

due 10 signi i'icant technical and ins·titutional barriers, which continue to limi t the benetits of these 

cbanges lu 51naJ)··scale producers ami, mi.ukd agcnl ~. f\'SSoc: ,.\leu \,v:I1 '1 li1i :-; :s tht' ,.pl(llit)' and 

surd;: problem. Srr; :~!l · · st: a l e prcti:.lr,;ers and mark.et a~;(:nt~ have pno:' banding 'pr:1c'i('e~; and Ihi~, 

wi: ; ultimatel), res,Ht i:1 :;(,.,I.)J1o ln: ( Jo s:; lIJ the farnlt.-:rs ,Tht? pn~hk~ '1~ is thi\t lber.:-~ 1:. l .. l ck !If 

inlol"ma ticr: on the COj}S U1I1~r<s pc rc~pt icn~; and th~ i r I'a ting~ .. '~l j' qU4t!ily (1 11(1 :::1!"L:iY a,;' ;·\i/ ' .' l ·.~s . 

;v:VI\ .. ~.' . '"!:. :. h l.~ decis ion to huy a food product OJ not is derived by a cOlnpari st:Jl I .. ,r wh at nnl; 

e:ipects tc. g.el out of the r-rodnct and 'Nha t one has to give jn urder to get it. A ' .. '. i·"~:~ llnll: r. 

, \11 inl t.' gr:l1 L'd rc~;p()n ..... L,: based on compl ex judgments made ill llIi'Hi. Fuod LJualit y :HH.I :ii lll-: y t:, 

therehl re a difficult ;:oncept to put into operation because it is not onl y a property of the fOf!d hul 

also that of co'nsumer and his perception ot' the food (.I ongcll and ivIeulcnilrrg, ) 005). Thcr., i ~: 

lack of information on what factors influence ,onslIll1crs' ra lin g~ or perception< ':lased on th' 

complex judgmen(s made ill mind. 

The focus of the st· :dy is, therefore, t;; identI fy the quality and sa fety attributes ar.d t.h l" ,;oeIO' 

economic and demog:aphic factors that influcncc consllmers' mi lk p:''1ducls buying decisinn . 



Thc s tudy tries to elicit the perceptions ot consumers betorc thcy makc buying uccision>. The 

swell' uses quality [~ nd safety attributes togethcr with price allributcs to clicit preferences or 

consumers. This informat ion is important for the producers in order to make important 

product.ion and marketing decisions to n~eet the quality and safety requirements by the 

consumers thereb)' lllIowing them Ie. exploi~ the emerging market oppc. rtunitie~. Likewise this 

information is also useful to other market participants .in order to make impOltant business 

decisions, and for the policy makers to make necessary changes in infrastructure, institutions, 

regulations, rules, pol,icies which help the various market participants to exploit the emerging 

market opportunities in the livestock sector. 

1.3 O!::Jjective of the Study 

~'!, .? general ob;ect ive of the study is to inves tigate the 111<;tor5 that determine the consumers ' 

huy ing decisions "nei nr,~t j';:e t:, eir policy implications. 

The specitic object ives or the study arc' 

' . J d, ~t'tifyinli milk and hutter quality and safety attrib'.ttes and their indicators as per the 

pc,cep,ion of the consumers, 

2, Determine :a!'sl!!'!~e:"' :c:ative i;-;;p:l rtance rating and part worth utilities of miJk (t!ld 

butter quality and safety attributes, 

3. Determine socio-economic ad demographic facto rs affecting consumers' ratin~ for 

milk and butter, and 

4. Give recommendation based on the findings 

, . 



1.4 Significance of the Study 

The research is intended to provide information on consumers buying behavior, their perception 

and preferences for quality and safety attributes and to identify major determinants of ratings for 

the attributes. The beneficiaries from the study incl ude small -scale farmers , small and medium 

sca le ente rprises. regulatory authorit ies . pri vate sector hotels. superl11arkds and rctai l food storcs. 

The research findings will al so add to thc empiri cal litc r ~ turL' and will provide a basis for further 

empirical study on the subject in Ethiopia. The ci ty administra ti on 01' Addis Ababa, govcrnment 

and non government institutions that have great concern' on health issues are also among the 

beneficiaries from the research findings for their policy formulati clls . 

1.5 Organization of the Paper 

This study is organizd as foJl.uws. Chapter two presents theoretical background of quality and 

safety and how they manifest in consulTl er demand 01' prcf'crC'ncc. [n Chapter two, review of 

empirica l !i teratur(~s re lated to quality and safety arc al sll included .The theoret ical and 

Illcti1o(\ologic d J'rellnework is described in chapter three ill dct:,i1. III chapter four elTIpirica l 

model and estimation procedures are desc ri bed. Chapter five Ii,cuses Oli the devclo pment of the 

conjoint expcri n1<'.r.l . rJol,a r.oll ec.liol] and survcy design issues. The results of descripti ve 

stati stics ; econometric ana lysis results and conjoint part worth result s are analyzed in chapter six. 

Finally, in chapter seven, the main findings of the study along with their policy implications are 

discussed. 

·1 

oj, .... 
<. 



2 CONCEPTUAL FRAMEWORK OF QUALITY AND SAFETY 

Grunert (2005) classifies researches do ne on food quality and safety into three categories. The 

first type of research de"!,, ""i t l~ consumer demand for qua lity and safety and it examines to what 

extent certain quality and/or safety improvements correspond to consumer preferences in the 

sense that they result in consumer willingness to pay for the added quality or safety features . 

Willingness to pay for extra qual ities can he analyzed based on actual consumer demand and 

resulting prices, for example based on scanner data, lead ing to shadow prices for certain quality 

attributes . For prcducts not (yet) on the market, or when actual de mand data is not available, 

consumer willingness to pay can be measured using methods such as contingent valuation or 

experimental auctions. 

According to Grunert (2011S) , the first stream th us deals wi th Ih·" demand side. the second deals 

with the corre~pondii1g suppl y side. Providing added safety and/or differentiated qualit y Ill ay 

requi re '; hanges in the organizat:on of agricultural and rood product ion, mai nly with regard to 

govern~nce structures of value chains. Whenever issues of qua lity and safety Crullot be 

addressed at the final processing level, but have to pervade the whole value chain, relationships 

among value chain members may have to change. 

These two streruns of research together constitute the tradit ional economic approach to dealing 

with quality and safety issues. More recently, a third stream has been added by Grunert (2005). It 

deals with the qucst ion of how qua lity and safety is perccivcd by consumers, and how thc:;c 

perceptions influence c.op.sUl!:er decisi c r:-making Consumer preferences are thus not only 

regarded as being revea led in their demand , but their fo rmalion in interaction with the suppl y or 

goods becomes a se l'arate area of inq uiry. Thus. thi s stream or research can be seen as mediating 

between supply and demand, as it is the pe rcept ion of the supply of geods that leads to the 

demand for these goods. This paper is o(the third type where mil k and butter qualit y and ,afety 

attributes anci the cOllbinations of (heir levels are picto rially presented It, ~onsumers and 

consumers manifest their demanrl for tte products by rati ng them. 
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2. 1 Quall(y Perception 

The delinition of quaW.j :le!~e;1ds on the purpose and for whom we ar~ talking. The word 

"O' ,a:ity'· represents :·he properties of products and/or services that are va lued by the consumer. 

Quality is meeti ng the ~i:3\omer's needs in a way that exce~ds the customer's expe,'tations or the 

degree to which something meets or exceeds the expectati ons of its consumers. If you talk to 

yo ur customers, then it is whatever he/s he says it is what he/she ex pects li·o Il1 the product or 

se rvice. VlIa lity is <In eve r evo lvi ng pcrccption hy the CliS iol1lC r o r the va luc prov ided by a 

product. It is not a static perception that ne cr changeS but a Iluid prucess that change as a 

product matures (innovation) and other alternati vcs (compc titi on) arc madc available as a basis 

of eomparison(GY'.;;;ert, 2005). 

According to Grunert (2005), quality is classified as an objective and a subjective dimension. 

Objective quality refers to the physical characteristics bui lt into the prod~lc t and is typically dealt 

with by engineers and food technologists. Subjective quality is the quality as perceived by 

consumers. :he relationship between the two is at the core of the economic importance of 

quality: only when producer. ·~ ::n truilslate consumer wishes into physical product characteristics, 

and r> :Jiy 'yhp. .. , conS'llllers can then infer desi red qualities from the way the product has been 

hui lt. wiq qual ity he (1 ~() lTlp (' l it i vc parameter for to'.)d prod ucers (lh ici). In the subjective rea lm 

we CUll. :1,:1 gross :, il11pli ficat ion, dist inguish hct\\·ccn two schools ofthoughl about quality. 

The first one, whieh we can call the holi stic approach, equates quality with all the desirable 

properties a product is perceived to have. The second, which we can call the excellence 

approach, suggests that products can have desirable properties that consumers, in their own 

language, may no! view as part of quaiiiy. In food , convenience is sometimes named as an 

example: consumers may say that 'convenience goods are gcnerall y of low quality even though 

they regard convenience as a desirable ;>roperty of food products (Zeithalllal, \998). 

It foll ows fro m the holistic approach that food safety is part of food quality, at least to the extent 

that consumers believe food safety to be a desirable property. We can usuall y assu,ne that thi s is 

thc casc , at least up to a POi:,L Sa fety may. howcver, he elilrercnt from othcr quality aspects in 

ih~ way in which it affccts consumer decisions. 



l{cscar~: les 0 11 f('oel quality percc" ti c:: ,mel it s impact on consulIle r food choic'e have employed a 

varIety of d:fferent approaches. most notably the means- cnd app roach , expectancy va lue 

approaches, economics ot mformalion app,;oaches. and sati s facti on/dissati sfaction approaches. 

The Total Food Quality j,;odd (TFQM), dep:cted in Figure 2. 1. wns an attempt to prov ide a 

common framework for these v2.rious approaches (Ibid). It proposes two major dimensions along 

which we can ana!yze food quality Perception: a horizonta l anel a vertical dimt'nsion. The 

hori:lOntui tlimc!1sion is 1\ time dimension : it d i sting~,ish cs 'I",d it y percepti o" hefore: and alicr 

purchase. It ta.1(es up the well-known di s\incti on betweefl search . experience and credence 

qualities and its ImpIicat.ions for consume~ ' s ability to . assess quality before purchase, after 

purchase, or not at all , and the implications thi s has for the bas is on which consumers will infer 

quality given the i;!formation to hand It also integrates research e n consumer satisfaction and 

dissat isfaction, which rests on the ba ~ir. assumpt ion that the ext~nt of confirmation or 

di sconfil'll1ation o f pre-purchase quality expectations will dctc" " ,nc consumer satisfac1.io:l ane! 

rcpurch,,~e p" :; babili ties (Oli ver, 1993 ). 

Accor(i ing to the TFQM, <;uality is nl) t an aim by itself; but is desired because it helps satisfY 

purchase motives {I I' values. TIle model therefore includes moti ve or value fulfi llment, i.e, hnw 

tood products contribute to the achievement of desired consequences and values. Extrinsic cues, 

slich as a label and its information, may, for example, gp.rlerate expectations lIbout exceptionall y 

high eating quality-giving the consumer a feeling of luxury and of pleasure in life. The values 

sought by consumers will, in tum, have an impact on which quality dimensions are sought and 

how di fferent cues are perceived and evaluated. The s~qucn~c from cues, through quaiity •. III 

purchase motives ~':: ~!1~S a :,ie,&fChy uf i"".~as il1g l y abstract ICl'lm and is thc vertical dimension 

or the Tota l Food Qual ity Mode l (Gruncrt, 200,'l) . 

In the TrQM , the t-d ore purchase part, ; ' Ies are used as a pieces of inl'v. ,nat ion to forll! clual it.\' 

ex pectations (S teenkalllp, 1990 cited in Grunert . 2005 ).The cues considered are intrinsic as well 

as extrinsic. rhe intrinsic quality cues "dude the physical chat dcteri stics of l11e pr')duct and arc 

related to the product ' s k';r.nical speci fi cations, which also include its psychological 

~haiacteristics, i.e. , characteristics which can be measureg, objectively. The extrinsic quali ty cues 
." 

represent all other chal'acteristk s of the product, such as brand name, price, di stribution, outlet, 
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packaging, etc. In ,he mode l, quality C.!es ell Z') be quite intnelltc lind sometimes appear to he 

irrational. However of all cues consumer, are exposed to onl y those wr,ich are perceived wi ll 

have an intluence 011 e~. pected quality. Pe rceptions 0 11 the cucs arc affected by the shopping 

situ ni io" slie il as the amou11l o f informat ion in the shop. wh·-, ther pu rchas<.:.~ ~ " e planned or 

spon taneous, the presence of linw whi le shoppi ng etc . 

Expected quality and. expec!ed fulfillment of the purchase motives constitutes the posi tive 

consequences consumers expect from buying a food product and are offset against the negative 

consequences in the form of various costs . The trade-ofT determines the intention to buy. Aller 

the purchase, the consumer will have a quality experience, which often deviates from expected 

quality, especially when it is based on quality cues with a low degree of predictive power. The 

experienced quality is influenced by many factors. The product itself, espec ially its sensory 

characteristics (in a~ objectiv(:; 'sen8e, as measured by a sensory panel), the way the product has 

been preparecl , situational factors such as time of day and type of meal, the consumers mood, 

previolls experience, etc. and the ex"~ctatio~1 itse lf may al so be an important variable in 

determining the exv;r i ellc~ ri qual ity of th ~ product (Deli za and Macrie , i 996; Oliver, 1993 cited 

in Grunert. 2005). fhe relationship between quality expectat ion and quality experience (e.g. 

before anu after purchase) is corjl'n() ~ll y hclicv:2.d to Jcll;nninc producl :-.aC s: fact'ion . ~ tllcl 

consequently the probabi~it:, (,; pLll'chasing thc procluct again. 

K 



Fig 2.1 : The Total Food Quality Model (TFQM) 
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2.2 Safety Percep~fon 

According to diffe rent SOUl'CCS on t:,C wcb, safety of fo"d i" 

• Protect ing the lood suppl y rrom micro bi al, chemical (i.c . rancidity, browning) and 

physical (i. e. drying out, infestation) hazards or GOIllaminatiol1 that may occur during all 

stages of lood pmtiuction and handl ing-growing, harvesting, !1roccss ing. transporting. 

preparing. G:s tribu:iilg and sturing. I'!:e goa l o f' lood sa l,'ty monitoring is to keep lood 

who lesome. 

( www.uri.edu/ce/ceec/ food/factsheets/glossary.htm l ) 

• The degree of confidence that food will not cause sickness or harm to the consumer when 

it is prepared, served and eaten according to its intended use. 

(www.handwashingforlife.com/us/english/resourcet:enter/glossary.htm) 

• Food bol'll '" il lness or lood poisoning is caused by t:o ll suming food r:Olltuminulcd with 

r at hogenlc bacter ia . tox ins, viruses. or parasi tes . Such contam ination usua lly arises from 

improper !wn<.iii ng, prepara tion or storage or rood. I:ood horne illness can also be C<1I.1 :-\l'd 

by adding pesticides or medicines to food , or by acc identa ll y consumi ng naturall y 

pO isonous Sllhslam:l's. 

(www.en.wikip dia.org/wiki/Fooci safety ) 

Food safety is a priority for many consumers, there is an expectation throughout society thaI the 

food supplied for human consumption is safe and nutritious. This study uses lhe first definition 

of safety as the objective of the study is to analyze the percepti c,Ds of consumers on safety 

problems res:llting from all sorts of hazards and contaminants mentioned. 
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3. METHODOLOGICAL FRAMEWORK 

3.1 Valuation Techniques 

Valuation of public. goods {such as environmental protection, quality and safety assurances, 

public health services, public transport and other infrastructure projects) , which cannot be trackd 

in the market and which have no actua l market prices hecause or market Failure, can be donc in 

two ways. The first approach is the revealerl preference (1(1') approach and the sccond is th e 

stated prelCrence (SP) llpproach. 

In the revealed preferencc approach we try to value til<; good or serv ice indirectly frolll the 

observation of indl-,;idual 's behavior i:l ~ctual or simulated markets . For instance, the value or 

wilderness area may be inferred by expenciturcs that reercalioni st ineu r to travel to the area. The 

va lue of air pollution near a factory can be inferred by analyzing the va lue o f residentia l houses 

near the poliuting factories. Some of t tle revealed preference rilethods that We ~ a!' .use include: 

Travel Cost Method (TCM), Hedonic Pricing Method (HCM) and Benefit Transfer Method 

In the stated prefe rence methods values of u good or service arc ohtailH:d Irom the respondcnts 

by asking them about their preferences using elicitation techniques in hypothetical setting. For 

instance, we can value the quality and safety concern of"consumers by analyzing the values in 

monetary terms attached by the consumers to the attributes of the product under consideration . 

Some of the slated prefe rence rnetiloJs ir,,;iude: Comingcll t V.tluatiu ll Method (CVM), Chn ic e 

bperilllcnls Melhod (eEM) and Conjui ll t Analysis Method (CAM). 
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Figure 1..2: Classificl1tion of Non -Marl(c! Valuation Methods 
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Since the main objective of the study is to measure prefel'enccs of mil k and butter based on the 

perceptions or eo r,sumers, we wiil ()c using stated prefercncc tcdllliquc. 

3.1.1 . Contingent Valuation Method (CVM) 

CVM is a method of elicitation of value for a good or service based on hypothetical ~etting. In 

CVM respondents arc asked their maximu m wi llingness 10 pay (WTP) to avoid or thcir 

minil1111m willingness to accept ':'NT p.) compensation for changcs in goods or services. In CVM. 

t WO sieps are fo llowed for the elicitation of willingness to pay. The first step is describing the 
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gaad .or service including the change in tk: resauree ta bt! va lued. The secand step is devising a 

mechanism far eliciting the respandent 's WTP or WTA. ' ( 11 C CVM survey also includcs 

questions ab::out respondents' sacio econa mic, demagraphic and other charac,('ri stics that affect 

WTP/WTA. Finally, the CVM respo,lses are regressed against the sae ia ecanomic, demographic 

eharar.:eristies and other explanatory variables identified. The regression equation derived in this 

way will finally serve t.o estimate mean/median eonsumer:s surplus . (Perman et aI. , 1999). 

The CVM method is an approp ri ate model J'o r es timaling' na n-us<:1 va lues. It is I ~lirly simple III 

apply and quite versatile to appl y it in environ mental impac t. II (lweve r, il is subject to a nUlllber 

o j' biases like !lYPolhe,ti cal bias (understating WTI) in order In , J'ree ride), Strategic bias 

(del iberatel y .o verstating/understating Iruc WTI' in order III infl uencc the outc.ome), embedding 

ei'l'ccts (Iow<:ri ng WTI' wI! 'n ',he: geod is v,!i llcd as part 01' a nUll'e int:llls ivc good or service rather 

than on its own) , information bias (lowering WIP due to in adequate information about the 

good/service givet' t.o the respondent) and survey technique bias (resulting fram in appropriate 

sampling techniques or type .of survey such as for instance mail versus face ta face) . 

3.1.2 Choke Experiment 

The choice experiment (C:E) i" :In attl'ibute based valuation technique that gives information on 

~1'V~ ', dlues of people hald far non-marketed environment anc! soc ial impacts. The advantage of 

thi s method is tbat a s.itig1e application of CE techniques can produce estimates of value lor Illany 

a !lern~ti ve poli c)' outcomes. In additio;l , the compos ition oj' those value estimates can be 

examined through the anal ysis of the "parl- warths'" of the compa nent allributes. Whereas 

Contingent Valuation Method (CVM) is based on a samplc o f affected people's responses ta 

questi ons regardi ng their preference" for on:; alte rnative. ·il is capable o f providing estimates of 

the value oj' that one a lternat ive. That va lli'" estimate is there l()re spec ifi c to a particular sct of' 
'. . 

circumstances and cannoi be "disaggregated" inta the contributions made by the individual 

attributes that combine to constitute the alternative. The ability of CE to pravide estimates of 

multiple scenarias makes it more versatile and cost-effective technique. 

I Non-use values (sometimes called passive use va!ue or intrinsic va.!uc) .here refers to vallie inherent in the good. 
That is, the sat:sfact ion we derive from the good is 1101 related 'to "iis conslimpti on, per sc. It inc!urlp.s existence va lu\: 
(a value it has because of its existence suc~ as for examp le forest , bequest va lue (value we attach because of 
importance it has for future generation) and option va lue (future rccrcalion). Sec Perman el aI. , ( \999) for delail. 
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The other hencli t O! CF is that cstimate" "I' valll C deri ved 1'1'0111 the applic[.[io ll of CE at one site 

,"'C Illore likel y to b~ v:\i id whell " tral" ce rrcd" to another rela ted site. Th is is because the 

dillerentci rclI lll stanccs at the translCr site ca n hc taken in l(\ ;!CUlL"" hy ac1jll sli ng the I cvcl~ oJ Ihe 

attributes accordingly. Again, because C'l M results ar~ ci rcul11 stance speeilie, lr.e, do not orfer 

this flexibility. Unlike CVM, CE is not subjected to strategic bias because it is much more 

ciiffi(;ult for respondents to identify a choice strategy that will influence the results in their favor. 

III such uncertain circl.!msta.'1ce~ , respondents are more likely to tell the truth. 

Despite all the above-mentioned advantages, CE is subject to challenges such as the problem or 

respondent cognition. The choice sets that form the core of C~ require respondents to se lect their 

most preferred option hom an array of alternntives. Each alternat ive is described using a number 

Or attributes. The al'10unt of information a respol1tlcn tm usl ;lSs im ilate ,,,.d act upon is signilic,II1t 

and in environl11ental CI':. the sitllat ion I:tcccl by respondent s is IInlil111ill ar. This places a 

significant cogniti ve burden on the respondent. II' thi s is not carei'ull y managed through 

quest ionnai re desiFI1 and presentat io:1 the 0utcome can be biased. 

Thc oth,,, drawback of CE is its complexi ty. The cOll1plexi ty ex tends fr:J 111 the questionnai r ... 

design :0 analysis stage. The added r"i'liplexi ty, at least during the time when the techniques if' ?:; 
. ~!~ ~~ 

being established will add t~ tne cost of application. However, as the technique's application i. b !?3 
I ~"" ~ refined and problem resolved, these cost disadvantages will be diminished. "'" g' 
I ., 
I ..-.'" 

L~ wi 

3.1.3 Hedonic Pricing Method (HPM) 

Hedonic pricing hypothesizes that each good can be looked upon as a bundle of attribute ~; x and 

that a functi onal relationship p = F*(x) exists between these attributes and the price p of a good. 

Hedonic pricing models are lIse fu l to assess the l11a rke t value or goods belllrl! they are traded or • 

pri ces of goods 111m are not explicitl y tradeci. (A n example or the latter: Property tax is oneil 

based upon the estimated market value or a property) .H I'M has al so been applied to find a 

re lationship between the levels of envi. vnmenml se rvices such as noise leve ls, water qua il ty or 

tota l susrended ra rt icle ! el'~ l s and the pri c'!s ofm ark etec1 goods(houses) . (Rosen, 1974). 
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Hedonic pricing modeis can also be put to truitful use in conjoint analysis. one of the 1110S1 

widely applied quantitative marketing methods. The aim of conjoint analysis is to predict the 

utility of a new product. Similar to hedo;: i~ pricing, a product is viewed as a blll1dle of attributes 

and a mapping betweeil the ' e attributes ave: the utility represented by the product is constructed. 

This mapping is called the part-worth function in conjoint analysis. The main difference between 

conjoin!. analysis and traditional hedonic pricing is that in conjo int analysis tl e dnhlyst decides 

what products (i.e. , which cOP',binations o f' altr ibutc values) to include in the study and these 

I _JlCJ ~ICl S arc not actualiy (loaded, but rcspOJldClll S are asked to give their utilities. In summary. ~ I 

part-worth function is con5t rEc\cd on espec ially collected respondenl data, whereas a hedonic 

price mode; is constructed on data obtained from a rea! market. but bot h mapp ings can be uscd 10 

obtain an est imate qf a product that is not cxplic itl y traded or raled. There have been sporadic 

applications of hedonic pricing in new product development. 

The development of hedonic pricing theory is genera ll y attributed to Lancaster. (1966), Griliches 

(1971) and Rosen (1 974}.In practice the hedonic price function F*(x) is estimated by a model 

F(x) based on a set {(xi; pi)},i = 1.. ... N of historical data observations of attribute vectors and 

prices. Traditional hedonic pricing 1110(\";S are typically linear or box-cox type models. These 

pn.rametric models have the appealing prot' erties that their parameters are well-interpretable and 

easy to estimate. However, HPM i;: only applicable in areas wherc the proper.y market is well 

develop;:d and the property ownt'rs are a..varc of the environmental attributes or impacts ancl take 

'h~!~' ;nlo account in the i, ~~scssl11 en t or properly va lues. The other drawback o r the method is 

that prices or properties are affected by external factors which are not considerecl in the hedonic 

price equat ion. 

3.1 .4 Conjoint Analysis 

Different individuals have defined conjoint analysis method in different ways. According to 

Steenkamp ( 1987) conjoint analysis is a particu larly usefu l technique [Q quantify and predict the 

consumer's overill i !udgmeilt of a p'roducl based on its most important attributes. Huber (19H 7) 

explains conjoint analysis as a statistical analysis techli:que that has been used in the field or 

marketing for altriost three decades to quantify cOllsUll'\erpreferences for new products nnd 

servIces. 
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1'0 I-lair ct al.. (I ()n) conjoin l Rnalysis is '1 lTlult! vanate lecilnique sl'ecliically used to ana lyze 

consumer preferell~~' 'arnong a range ot protil,cts by assess ing til<: ulilily that consumers attribute 

lo individual product characteristics. Individual conSU l11cr's uti li ty, which rcprcsents the overall 

preference or totai "worth" of a prodc;~:, can :;c disngg;'cgatcd into "purts worths" for 11uch leve l 

of the important pWduct attributes. Mcnnecke et aI., (2006) define Conj oint as a multivariate 

stati stical technique that assumes that consumers wi ll evaluate the value of a product by 

combi!ling the utility of each of the pwduct's attributes in a combinatorial evaiuativc process. 

Tull and Hawkins, (1990) explain that using the conjoint analysis technique makes it possible to 

~alculate the preferences stated by consumers for each level of each attr ibute or characteristic 

used in the analysis. 

This can he donc in such a way that it is poss ible tn makc a direLi compari son of the inci ividuals 

from thc attributes thcy prefcr. According to lI air et aI., ( I ') '12) conjoint analys is is used to 

identify the combinations of the a:tr:butes which offcr consumers greater utility; to evaluate the 

relativc importance oreach produ~t attrib \lte, or featu re I(l!' the consul.1cr's ul ility or preference. 

to caiculali! the market share bused on the consunler's evaluation of altributes and their 

respective leve.ls in the product, to segment the market through the study of consumer 

preferences and to evaluate market potential or opportunities by exploring unavailable attribute 

combinations. 

In conjoint analysis method it is assumed that products can be defined as a set of product 

attrihutes, alternative vt" ,iuns of the same product can be defined as a set of different attribute 

levels, consumers evaluate the utility of attribute level combinat ions when making a purchase 

decision and conSlm:ers ch;)ose between alternati ve prociucts and that they trade off attribute 

levcl combinations. According to Kutri (2006) conjoint anal ys is Illdhod has five advantages. The 

first advantage is .accuracy because valL,lc-creating lilctors arc revea led on individual CUSl!l\l1 ('1' 

level. Moreove r; amount of val ue will be elicited 1'01: attributes' perlo r!11an c'~ leve ls. Secondl y. t.t 

IS an efficient study of customer value because. it defin<:s the produc! within the research 

situation, i.e.; product· preferenc > arc ,t ~lC!i d during· purchasin); . It can not be cheated by 

consumcr because importance IS not directly asked . Morcovc l; prccise definiti on of attribute 

performance levels is given. 



The third advantage is that it serves as a bas is for pricil\g hy po inting au! the price sensit ivit y 

and ·acceptance- ,af Cl!stom.ers, The results o f , c.onj o i r:~ "l;lnlys is give; a good picture about the 

Impurtance of' the different producl atl l'ihull!'S in ~ rca(in g v :liu l.~ j'o ;' COns1.Hll cr:,;. Using tld .i . ' . . 

information , it is f.' c~~ibk ;" ucveiup op'limal prodtK; t confi gura ti ons or se rvi ce packages . Mode!, 

based on the results of conjo int analysis al low predicting the Icsponse in the market 1:0 changes in 

cx istlng product cO i1figurat ions (or price; be fo:' ~ the actua l dec isio n is Inane . Fow1hly, it ,,,rves 

as H basis l'o r market 3cgll~ ~~ n tati on by al;(! 'Ning thc <l Yo iti i:!Ilcl' of 1l1i sleading cJTcc l uf "avc ru gc'" 

option. Moreover, result are valid a lso on single customer [lO"lO l (micro level).ln "ddi tion to the 

segmentation, clustering of consumers is also possible when the sample SIL;C ~ " very small. 

Therefore, it allows companies \0 analyze the needs o f ve ry small customer segments and create 

?ttr?c.tive value offering. Fifth conjoint analys is method creates simulation model to test 

customer preferences for alternative products. It helps to make compromises In product 

'? development (trade off attributes}.Moreover; it combines customer prcfe rence ~; to product 

attributes with corresponding cost data the profit maximizing configurati on. 

in gen~ral, cOi :j0 1nt .. malysis vi11ue comparee. 'to tnany othc~' methods i ~ that it defines precisely 

the performance ;"ve l studied pro(\uci attributes wh()rchy ensu ri ng that respondenl.H and 

rc:-;carchcrs i.llld cl~ !.a n d U\C rcsenrch ques licn morc Ck:'lrl y. The situat ioll fnced by th e respolldent 

is w ry s imilar to their actual purchasi ng sitilat io ll (K utri: W116) .Despite tile above l1Ienti ()n,~J 

advantages conjoint ana lysis method i, as two disadva ntages. The lirst ci isadva l1 [age IS the 

assumption tha t the utili:y from product" s iJeneiits and cos ts can b" sin.p ly summed up together. 

This assumption o f compensati ve vahle has the di sadvantage .that higher perf'o rmance of Oile 

attri but~ compensates the low p('rformari~e of another attribute. (Green and SrinVam;all, 1790). 

Conjoint analysis can be especially appealing for mass-customizes and companies embarking on 

one to one customer rel@>tioru:hip strategies. The results of conjoint analysis give a g90d pictlU'c 

about the importance of different product attributes in creating value for customers. Using this 

information, it is pcssible to develop optima l product eon n ~ urati ons or service packages. Models 

based on the results of conjoint analysi s allow predicting the rc"ponse of the market to changes 

in ex isting product configurations (or price) before the actuai.dec i, ion is made. 
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concept approach) is the small number of product llttribm,,, th~t can be effectively analyzed. To 

overcome it, a bridging technique can be used (Dahan. Hauser. 2002) . To put it simply, bridging 

means creating several concept card sets, which a1lfl l y~~e di ffe ren t uttributes, bu t ;,hare a common 

attribute in every set that !l1a.i<es the ~esults and utility functi ons comparable. Oppewul (lnd 

Vriens (2000) talk about a successfu l example where evcn 28 products attribu tes were included 

to conjoint analysis in four card sets. 

3.2 Lancaster Theory of Value 

ConSW'ler choice, as per Lancaster theory 'of random utility, is based on the premise that 

consumers maxi mize utility t)' combi ning util ities der ivcd Cram thc properties or characteristics 

01 goods rather than from the goods themse lves (LanC'aster, 1966).According to this thcory 

consumers make thei) ou rchast decision by evaluating a good considering all the attributes it i, 

composed o r :1 l1d hy com paring' it with po!;~i!1k substitutes. They wi ll then choose to plircha.,L' ;, 

product because of tht;: characteristics it possesses and the services it can provide. The 

relationshi p betwt.)c n goods and tht characte ri ~ ti cs they conta in is objective and determined by 

the utility function which defines the relationship between the preferred characteristics and the 

goods. The utili ty ::eri'.'ec fro!!'. ~2."b a!ter.!'.81ivc is assumed to be determined hy the prefenmces 

over the levels the characteristics/services provided by thut alternat ive . 

3.3 The Characteristic Theory of Value . 

The basic assumption in conjoint experiment applicati on is that c')nsumers derive utility from the 

diffe rent characte:rsti cs that the good pesst.)sses,rathcr than rrom the good itself. f'h ;s assllmpti(j!l 

impli es that a change in .) 1e of the charactcristics(such as the price )may resul t in a discrclc' 

, ,,itch from one good to another will hO\vcver affect thc pi'llbability of choos ing that spec il i, 

good on the ·margin .'T he 'cha!'atri stics associated with the goods are thus assumed to provide 

serv ices to the ·individual(Lancaster, " 966) :Acco):ding to the characte ri st ics theo ry of value,uti lity 

is a function of the services provided by the goods. 
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3.4. EMPIRICAl. L,'TERA TURE R.EVIEW 

Demand for quality and/or safety of d ifferent food prodUcls had been researched by dil'krcnt 

individ ual s in diffe rent countnes using dilTe rent techniques. 

In Darhy l'1 ,Ii .. (200(] ) crmj oint :In:l lysi., W~I S li SCO In ,-,v alll:ll c wiilingncss to pay li,r 

characte ri s ti cs rel atcd te !OC2!!Y grown :r csh strawberri es in Ohio, IJSA. The Study reli ed on 

custo l11er- intercept survey and a choice expe riment or rood shoppers in a variety of direc t 

markets and traditio!1al grocery stores . T hey used a random sample size of 530 of whicl' '2(,7 

were customers of direct market and 263 were from traditional grocery stores. Conjoint analys is 

was used to evaluate WTP for characteristics related to 10ca.lly grown fresh strawberries, 

The parameters were estimated '.'lith maximum likelihood procedure for a binary probit mode l. 

l't)r t\~s conjoint analysis, four attributes were selected in the design of the study. Namely, price, 

locati on of production, ~ ; ze/type of production firm and freshness guarantee and all other lac tors 

were assumed equal. The researchers had a l ~.o included socio economic variab les, which were 

expcctc~ tll pl'IY a role in pre ference variabil ity_ The soc ioeconomic vari ables were macle to 

inte ract witi l the attributes and with each nt her . Moreove r, respo ndent s wcre asked to ident ify 

tiH'i , I'casn llS (or purchasing locall" growl I rrH lti s rro l1\ - a list or opt ions. The list includes 

li-cs i1l1ess, laSle, nUlrition and safe ty to suppon tit" rr!g innal economy, to support local businr!sscs 

and to maintain a ai ' ect connection wi th li)c source ofthc food. 

Finally resu lts from the research indicated the existence of niche market potential for Ohio Gerry 

products and the consumers were willing to pay more for loca ll y produced foods. The research 

also indicated that labeling local will enable producers to capture significant market share ami 

firm profit and consumers realize higher utility if these products are availed at reasonable Jl rice 
.- . 

in the market. Moreover, ~ocioeconomic factors were fbund to be good determinants of the 

magnitudes of premiums and will help to strategica ll y determine the target for pricing or 

promotion strategy. In addition, the research found out the relative effectiveness of cues as a 

ma jor facto r fo r success of marketing and that cO lllmunicating a local reg ion- of- origin or smull 

sca le producti on method as an important Ill 'II'kcl ing strnl cgy . 
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MonJ:lrdino I) .and I<aquel M., (2001) colltluctcd iI resea rch Oil prcii.:rcncl.!' Il, r traditi()n~1 eh';esl' 

in I ,isben . The obJ ccdve 0 1 the study WBS to l.lI1dcrstnnd how conslimers vallie. in terms of' 

prcl'crc l1ccs tor difl'erent attributes of cheese. The allributes se lected for the stlidy were price per 

ki lo, cheese texture, unit of sale size ~l1d rc:cognitiol1 as protected des ignation of origin 

(PDO).They used cOl1joint. ftnalysis to esti.nate utilities for those attributes and to determine the 

existence of consumer groups with similar preference profiles. The researchers 'lsed a randol11 

stratified sample size of 269 with age and l11unicipality of res idcncc as stratification criteria . The 

respondents selected had know:edge of PD~ and had bought PDO cheese. I'or conducting Ihc 

~c !'joi; , t experiment, the attributes were divided, in to two or three levels. Each product concept 

was the.refore defined itcc0rdil'.g to the levels of attributes already defined. The analysis 

ultimately indicated that ccognition as PDO as the most imporlant attribute for the choice of 

traditional chcescs. Ill110wcd by pricc. tex tu re and unil or Sille . 

Tano et aI., (1998) had used conjoint analysis to cst imate·ranners' preferences for callie traits in 

sllul hern i)urkinil Faso. The technique used was in the conte.xt or W(;st Africiln wuntry whcfI: 

literacy is low, where canie perform multiple functions , where low-input management is the 

norm, and where cattle are exposed to a number of tropical diseases and other environmental 

stresses, The research was motivated by toe desire to provide a better understanding of fanners' 

preferences for cattle so t1th! specific progwmme to enco:lrage and use of trypanotolera'1t cat tle 

could be assessed. The selected study sites have high potenti al for expansion of agricultural 

production, but now support relatively low populations of people and livestock. Tick-borne 

di<eases and trypanosomiya~i3, transmitted by the tsetse . fl y. are severe constraints on animal 

heahh and productivity. Thus, the study's particular attention was on farmers' preferences lilr 

di sease resistance, relati~'p, ! :i o;::ter important traits, which could be introduced through breed ing 

progrnml11cs lhat utili zc ind igenous genotypes. Strati!;"d ra ndom sumple sizes of 299 ca ttl e­

owning households were incl uded in the study. 

The strata used wcre subsistence li vestock fa rmers (20°;{,). mixed crop-lives tock produccrs (5R%) 

ami, beef and milk ! i'/~stock farmers (22%). Respondents w.., re given eight proliles for each cows 

and bulls. Artcr consiciering all eight profi les. ca ttle owners evaluated cach prnlik by se l e(;[il1 ~ 

his/her preference, Hatings of profiles were recorded using pre-prepared questionnaire. The 
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researchers had used the proposition of Sy et ai. ,( 1(97) which slates that the uli lity an individual 

will derive i'rom choosing a given cattle bre~d is a function of Ihe dmracteri sti cs of' the breed, Ihe 

illd i vidual' s snc i ncc~"'()"1i" Iwck g/'OllI"t t I", i I\\CI"IIC I i "" bdlVe'l' :: 1 hL' i 11(\ i vid!lill 's bC!ckgl"'.HIIld 

and the characteristics of the breed. Since utility is not ,Ii rectl y observable. the researchers ill 

thei r empiri cal work in place of utility used a choice variabl e represen ting ralings of animal s. 

Respondents wcre prov ided cards with pictorial representations of the differences in thl! levels of 

111 l' Ir;lil s ip dL' llhHlstr;Il C CLlL.J\ cH ule p rofile . 

The statislicnl ratings cventuaily indicaied Ihm the ICllir hi ghesl rankeu trait s of bulls were fitness 

to traction. weight gail'!, C:isease resistance and feeding ease. Similarly, reproductive 

performance, milk yield, weight gain and disease resistance were the major traits for cows. 

Finally, analysis using til maximum likelihood procedure for ordered Probit model indicated 

thnt di seuse resistollce, fitness for truct ion oml reproduclive performnnce nre sigl1ificllnt 

suggesting that bre,,:d improvement programmes should include these traits. The study also 

showed the potential usefulness of conjoint analysis for quant ifying preferences in k ss 

developed C0untries 1C1I' livestock and for the wide variety of other multiple att ribute goods, 

Ilamalh cl <I :' . (Ill'll). evaluatcd the prdcrcncc., oj' ca ttl e producers in Manitoba,Canada lor 

different "all ie characteristics usin f( tlie conj oint analysis methodology. The researchers 

estimateci prclcrenccs for three dif'lc rent segments of the ca ttle production system : purebred. 

breeders, commercial cow-calf producers, and cattle feeders. Dai ~; were co llected via ma!1 survey 

on 109 households. The finding of the research indicated that different segP.1ents of the cattle 

sector ,io not value characteriz!!cs the same and that it is difficult to design some breed 

impro vcment program to be broadly acceptable. 

Murphy et aI. , (2000) conducted a conjoint experi ment on Irish Consumer Preferences for 

honey. Least squares regression was used to estimate part worths I'l!' the conjoi nt ana lysis using 

the scale attribute as a basis for segmentation three distfllct segments were identified. Markel 

simulation experiments simulated market shares for II products; the ideal products for each 

segl11en t (three in total) , two existing mass-produced honeys. lour 1'1'0 111 small -scale local farm 

producers and one from R farr.1 produce:' j) ! oduced on a largcr scale. The lirst cluster was Ihe 
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ll:ast price sensitive. with the l11ust important attribute l">l~ in g snlall -scaie' I'roducer sour"c. M",,­

procillccd honeys i:ad a very small mark!.!1 ~hnrc III Ihis segl11~nl. T he second cluster was 

distinguished by deri ving a high utility from a light-colored honey. Again Mass-produced honcys 

had the smallest.market share. In the first two clusters. in addit ion to some of the ideal products. 

honey/s from small-scale producers haa high market shares. The third cluster was the most price 

sensitive and the mass-produced honeys commanded their largest market share in this segment. 

This segment also derived the highest utility of all segments (i'om a honey produced on a mass 

scale. The results show that adjusting pricing and promotional approaches could increase market 

share for honey producers. 

C;irma G .. (2006) conducted h ,'esc3rch on Va luing the l3cnclits of Imj1rovcd Lake Quality 

ta~lI1g ;hc case of Lake Awasa. Ethiopia .1 Ie uscd (" hoi "c I':x pcrimcnt among fi shermcn of 

Awassa Lake to est imate the value of improvemcnt of the lake quality in general in terms or 

attributes selected. The allrtbutes selected werc Tilapia fish stock improvement and Forest cover. 

He analyzed the data using Multi nomia l Logit Model and deri ved important issues regarding the 

preferences of fish t;'men of Lake Awassa.Results indicated that fi shermen of Lake Awassa had 

high levels of envirol1l11ental concern and are wi lling to pay for the improvement of the lake 

e:i]vironment in terms of the attributes select ·d in the choice ex periment. 

According to the result the most preferred attribute is Til<ipia stock. The mean willingness to pay 

for Tilapia fi sh stock improvement was estimated to be Birr 8.83/Month while th8.t of 

vegetation cover was insignificant. The .'csearcher had al so estimated compensating surpl us 

which reflect overa ll wi llingness to pay lor a change from the status quo(current situation) tLl 

alternative inl)Jrovement scenarios.Accordingly,he estimated the high impact scet;ar;o to be Birr 

11.42/month. medium impast :;ccnuno flirr 2R.6 2/month anci the low impact scenario to be Birr 

J 8.67. /:·,1D11lh . The overall conclusion drawn from the st ud y was th at the fi shermen were willing 

to support the environmental improvement if fi shi ng is permitted. 

Other researchers have arso made researches on quality and safety of food products. Table 3. 1 

helow summarizes some of the researches undertaken hy resemchers. 
- ,. < 
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4. MODEL SPECIFICATION AND ESTIMATION 

4.1 Theoretical Model Specification 

The conceptual foundation of conjoint analysis arises from the consumer theory developed by 

Lancaster (1966, 1991) which assumes that utility is derived from the properties or 

characteristics of goods (Ratchford. 1975). A major implication is that the overall utility for a 

good can be decomposed into separate utilities for its constituent characteristics or benefits 

(Louviere. 1994). In terms of the utility func tion . this translates into usi ng the characteri stics of 

gumls as thc argulllcnts of the function. Conjoint analys is and hcdonic price analysis arc 

alternat ive cmpi ri ca l app li cations to the Lancaster consumer theory (W ithheld , 1998; Rosell , 

1974; Grili ches, 1(71). 

The hedonic price technique has been widely used to estimate marginal values for characteristics 

of goods (Faminow and Gum, 1986; Lambert et aI. , 1989; Schroeder et aI., I 988).However, 

using hedonic price anaiysls to estimate milk and butter quality and safety preferences in 

Ethiopia can be very difficult. Most transactions do not take place in formal markets where 

transactions are transparent and easily recorded. Rather,.transactions usually take the form of 

private agreements between buyers and sellers using cash, barter or exchange. 

In conjoint analysis data are generated through a survey in which respondents are asked to rate 

products with alternative levels of important characteristics. Tradeoffs between characteristics 

can be studied, including wider variation in relevant variables than might be observed in actual 

licld data. Thus. researchers can guidc ne w quality ancl s"f'cty improvemcnt programs by 

presenting characteristics of hypothetical product. Those data can provide information about the 

marginal values of the specified levels of attributes. The marginal values can be used to generate 

preferences of producers of existing or hypothetical products that are described in terms of the 

levels of attributes. The overall preference of a specific profile is obtained b;' adding up the 

estimated coefficients of the levels of attributes that make up the profiles. This is particularly 

relevant for assessing the potential and overall utility of qllality and safety improvement. _ .. . 



Let !I rep resent utility lor nn individual. This uti lity is hypot hes ized to be a funct ion of variolls 

factor~ including the characteristics of the product,. q, the individual's socioeconomic 

h:l ekg]'()u"ds, e, :I"d an ,nt:,acti on term helween the indi vidua ls' backgrounds and the product 

"l,aracteristics, p .S ince respondent obtains some relative happi ness from each product chosen, 

Train (1986) argues ';I)at !he iespondent would choose the product which provides the greatest 

utility. That is, the respondent will choose productj over j+ I only if Uj> Uj+l. 

The respondent's theoretical utility model can be formally written as: 

Uj=f(Qlj .Q2j, ....... ,Qgj;C I,C2, ...... ,Cj; J.II , ~12, ........ , ~lgl eg) ................................... ( 1) 

Where, 

./= 1,2 ....... m; g= I,2, .......... n; i= I,2, ........ ,n 

The variables Q & C are main effect v2t;ab les representing product attributes and individuals' 

profil es, respectively. The term ~l g =Qg; .C; is the interaction variable between individuals' 

profiles and product characteristics. The parameter estimates are represented by the vector ego 

T!~e patiial derivative of the consumer's utility of the jth product with respect to the product 

characteristic 8U (Q*V 8Qgj, gives the value or the part worth that the consumer assigns to the 

gth characteristic level of the jth product(Louviere,1990).Since the utility of a product to an 

individual is a function of both product characteristics and an individual's profiles, the part 

worth is a joint effect of the two variables(Moore, I 980).More formally , 

8U (Q*V 8Q~= 8f( .)/8Qg+ 8 f (.)/8J! g* 8J.1g18Qg ..... : .. ........ .. .... ....... ...... (2) 

Where, 

alJ (Q *),I 8Qg=The part worth of the gth le vel or cha ra cteristic of a product to a given 

individual .It is composed of two parts. The first, 8f (.) /8Qg. or the marginal value of the gth 

product attribute level, ll1easure~ the changes in utility when onl y product attribute levels arc 

allowed to vary . For convenience, this partial derivative hereafter wi ll be referred to as V g. The 
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second part of the equation (2) is a product of two partials. The first term, Of (.)/a~g, or b~. 

measures the variations in the utility associated with the changes of the interaction term. It is al so 

refL'rred to as a weight factor. The secone! tcrlll 01' combination . , )pgi DQg. or I.;. reprcscnts an 

individual' s socioeconomic background. in general, the partworths of a product attribute to an 

individual can be represented eaSil y by: 

...... . ... .. ...... (3) 

ThL' we ight ",,:to r. b. is hypothesized to take any value li·o l11 negat ive infinity and captures til(! 

variahilit y ill pn . .: lcn..! llcCJs for a producl due 10 th e illteraclioll hdwccll a person 's background and 

product attri butes .This is a direct measure of segmentability of the market. People with the same 

b coefficient have s i:ni1ar preference, .and hence can be grouped into one segment. Part ially 

di fferentiating equation (I) with respect to individuals' profiles au (Q*)I aZi, gives variations . 
of the utility which are accounted for by changes in the individual 's socioeconomic variab les. 

The relative importance ·of products for respondents can be computed by using estimates from 

equation (I ).The relative importance is : 

\lla=.l,rnax (v· tlc,)-min (v· gn)] 

LW, 

Where, 

........................... . ...................... (4) 

v· ga is the marginal va lue of the gth level of the ath attribute; \11, represents the relative 

il11portance for thc at il attribute; LW" is the SUI11 of the rangcs.Jmax (v· ",,)-m in (v· g,)],across all 

attributes(Train, I 986). 

4.2 Empirical Model Estim~tion 

The conceptual basis for the model used in thi s paper is Lancaster's theory of consumer demaJ1d . 

Lancaster argued that consumers value products because of the characteristi(;s they possess. Ladd 

and Zober (1982) extended this model by di stingu ishing petween a product's characteristics and 



the consumpt ion se rvices provided by a product. They argueci that consumers' utility ciepends on 

the consumption services , which are, in tll!'ll , dependent Oil the characteri sti cs of the product. 

As data on the dependent variable in this study is measured as ratings, conjoint model is used to 

estimate part-worths with the following specification for milk: 

Y;,. = jjO + PI XH" + P2 X2;" + p3 Xli" + P4 X4;,\ + BS XSi" + B6 XI,;" -I- B7 X7;" -1- BR XHi" -I- P9X'Ii"+ 

~ I OX1mn+ ~ 11 X11i,,-I-E'n 

Where, 

i = I, 2, .. 12 represent profi les, n = I, ... N are survey respondents, 

Y;,,=Rate assigned hy the nth respondent to the ith profil e in the orthogonal array 

1':",=lhe error IeI'm 

X I;", and X2;,,= levei vI' tile attnbute Fat contelH oj' the ith combi nati on; 

Xl ;" and X4;,,=level of the attribute Adulteration. 

XS;n and X6i,,=level of the attribute Hygiene; 

Xlin and Xs;,,= level of the attribute Smell 

X% .. X lO;n and XII ;,,= level of the attribute Priee 

Similar method was used for butter. Accordingly, the following conjoint model was specified: 

Y;n = ~O -I- PI Xlin + P2 X:;" + f,3 Xli" + P4 X4;n + pS XS;" + p6 X6;,\ -I- p7 X7;n + pS XSin -I- ~9X9;n+ 

BIOX I11; ,,-I- pll XII ;"-I-E;,, 

Whcrc, 

i = 1, 2, .12 represent profiles, n = 1 ... N are survey respo nclents, 

Yin=Ratc ass igned by the nth respondenlla lhe ilh profi le in lhe orthogonal alTay 

c;,,=the error term 

Xlin, and X2;n=Freshness level of the attribute 

Xl;" and X4;,,=level of the attribute for Hygiene. 

Xlin and X6;n=level of the attribute Purity 
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Xlin and XSin= level of the attribut-: for Origi 'l 

X9i", X lOin and X 1li,,= level of the attribute Pl'icc 

ps are parameters to be estimated. For estimation purposes, e ffects ending approach (Hardy 

1993) is used ta appropriately model all the Xs (sec Table Sa. ai;d 5b in the Appendix for milk 

and butter orthogonal profi les rcspectivel y). 

In order to generate data on the various mi lk and butter attributes and associated levels of 

interest , a survey was conducted in Addis Ababa. A pre-tested survey was conducted and 

respondents were asked to rate the set of 12 profiles on a scale of I to 10 with I as the least 

preferred alternative and 10 as the most preferred. As each respondent was asked to rate 12 

hypothetical scenari:Js, this resulted in 3600 rating observations. The data consist of responses 

from 300 subjects, each identified by a unique value of the variable ID. Subjects were asked to 

rotc the 12 product profiles from the most 10 the lenst preferred. The vuriahles PRTWI through 

P REF J 2 contain the IDs of the " .. <soe-iated !'!·'Jduct profiles. 

Analysis of the daw is a task that req Uires the use of command syntax- specifically the 

CONJO INT com mand (See Appendix E).Us ing the syntax. the eonj o,,,[ pm·l-worth (relative 

impa rtancc) a f milk and butte r attributes were estimated using SI'SS 14 . 

Ls tilllation or categorical dependent vuriablc using OLS w ill not be cnicicnt because the error 

terms ~f the OLS estimates have the potential for heterosehedasticity (JohJ1ston, 1984).In such 

situations an ordered prohlt model would be appropriate. Probit model ' s advantage over OLS is 

twofold. The first advantage is that it provides a solution to the heteroschedasticity problem 

which occurs when regression is used to analyze discrete dependent variable (Aldrich and 

Nelson, I 984).Secondly, maximum likelihood estimates are, under general conditions. 

cons istent, asymptotically efficient, and asymptoticall y nor111 al (Judge et a1. I 988).Hencc, 

hypothesis testing can be performed even it" the distribution ot" the estimates is not known 101' 

s111ail sa111 ple case. 
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In Probit estimation method two assumptions are considered . T hese assumptions are: 

Assumption I: The !11cdel disti llgui silt:s udwecn a dependen t variable o f theo retical importance 

which is not observed (i.e., U) and the observed dependent vari able (i.e. , R, or the preference 

ratings) . 

Assumption 2: The model assumes that the independent variables are linearl y related to the 

unobserved dependent variable, which in turn is related to the observed dependeh! variable via 

cut-off or thresho ld vari able,(t.l!addala, 1983).ln other words, a change in mi lk/Butter attributes 

'1 1Ie'.;~; respondents ' IItility function 1irst, and then thei r prckrcncc rat ings th rough the threshold 

variab le . 

4,3 Definition of Main Attributes anti Socioeconomic Va riables 

a, Definition of Mllin Attributes and Levels 

The attributes and levels used for the ex periment are se lected from RM A survey conducted. In 

the RMA survey Consumers were asked to identi!,y the. major attributes and levels that they 

consider in the purchase of milk and milk products. But since the main focus of this study is 

perceptions of consumers on raw milk and butter, effort is made to categorize the results (If the 

survey on milk and butter in to standardized form, Accordingly, it is summarized in Table 4. 1 

below. 

Table 4, (: Attributes anel Lev,,(s of Milk used in the conjoint experiment 

Attributes Levels Description 

Fat Con tent I .Skimmed T hc r rcsencc o f milk y tastc, 

2. Whole the feeling that milk contains all the ingredients. 

Hygienc 1. Unclean Nentncss or containcrs, Ncatncss or Persons 

2. Clean and sa fctne~'~ of the place/store/Premise for 'the milk 

1 1) 



Smell 

Adulterati on 

Price 

I.Smelly 

2. Not Smelly 

I. Water Added 

2. Walcr not aclcicct 

I. Three Birr/Litre 

2. Four Birr/Litre 
.. 

3. Five Birr/Litre 

Presence or smcll other than the natural smell or 

Thc rcc ling that thc watcr contcnt in the milk is high 

as pCI' Ihc pcrccption orthc COIlSUlllcr 

The lowest se lling price per Litre or Raw 

Milk at the time of survey 

The average selling price per Litre of Raw 

Milk at the time of survey 

The highest selling price per Litre of 

Raw Milk at Ihe time of survey 

at the time of survey 

Table 4.2: Attributes and Levels of Butter used in the conjoint experiment 

Attri butcs 

Smell 

Freshness 

Purity 

Origi n 

Level s 

I.Smelly 

2. Not Smelly 

I.Not Fresh 

2. Fresh 

I.Not Pure 

2. Pure 

I.Non Sheno 

2. Shcno 

Descript ion 

Presence of smell other than the natural smell of 

Butter 

Presence of the right color of Butter and not stayed 

for long time as per the perception of consumers 

The presence/absence of foreign matter in Butter 

The place/Source of the Butter is li'om Sheno or others 

such as ( ooiam. Wc llcga. Welita etc. 
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Price 1. Thirty Five Birr/Kg 

2. Fourty Five Birr/Kg 

3. Sixty Birr/Kg 

The lowest sclling price pCI' Kg of 

Butter at the timc of survcy 

The Average sellibg price per Kg of Butter 

at the time of survey 

The highest selling pricc pCI' Kg of Ruttcr 

~t the time of survey 

b. Definition of Socioeconomic Variables 

In all the reviewed papers it was indicated that concern for a particular product quality and 

safety improvement is affected by sociu economic and demographic vari ab l es.Th ~ RMA results 

al so cOli li n ll Ilwsc J:lc tS. Fo r Ih!!) pa pe r, the 11l , ~ i o r soc io econu mi c and demograph ic determillant s 

identi f!~d are: 

• Agc of Rcspon'dent(AGE) 

Since older people are expected to be less concerned about safety and quality and hence are 

expected to rate less.Age of respondentess is included in the model in 3 categories : I 

representing respondents whose age is less than 30years.2 represcnting those respondents whose 

age is 30-50 years while 3 represellls respondei1ts with ages morc than 50 years. 

• Sex of Rcspondcnt(SEX) 

Duc to thcir ro le in meal planning in Ethiopian culturc,fe malc arc expcctcd to rate ma rc fi ,r 

il11pro \'~d quality and safety of milk <~rd butter attributes. Sex is incl uded in lr. .: model ", a 

dummy variable taking a vall) ~ 1 if the respondent is female ;Oothcrwise . 

• Education Level of Regpondent(EDUCL) 

It is generally believed that years of schooling increaseS .awareness of people because a person 

with higher education level. will have a better knowledge o f language,li stening different mass 

11 



",er':"s and above all reading different quality and safety literatures than those having less 

education l eve I.Hencp,~:!,'ca·icn level is expected to have a pos itive relation wi th rating of 

quality and safety.1t is included in till; model in ca tegory 0 rep resenting the ill iterate. I 

represen ting those responde nts whose educati on level is pril11ary( 1-6gracles) ,2 representing 

respondents with secondary education Icvcl( 7- 12 grades) .3 representing tertiall y education 

level(> 12 grades). 

• Tutul li'lIl11l1y Slzc(Ii'AMSIZE) 

If the household members are more ,the consumption of milk and butter wi ll also be more,as a 

result,consumers wi ll have high expenditure which wi ll reduce their concern for quality and 

safety than those having less family size due to budget eonstraint.Therefore,family size included 

in the model as catagorieal variable with I representing respondents with 1-5 family size,2 

representing 6- I 0 family size and 3 rep!'esenting respondents with more than I () family size. 

• Income of the ht;~ :;~iJold (INCOME) 

As the income of the :lOuseho~.d(including incomc of the household head and all the members 

from di fferent sources) increases the rate un qua lity and sa fety al so incrasesThere is a generall y 

accepted thory that income and wi llingness to pay are positi vd y relatcd . Morc willingness to pay 

for qua lity and safety improvement implies higher rating lor quality and safcty 

improvement.lncome is included in the model in seven categories as ]ollows: 

I =Lcss than 500Birr/Month 

4=200 1-30008irr 

7=Greater than lOOOOBirr 

2=501-looonirr 

5=3001-50008i rr 

• Duration of Stay in Addis Ababa(Dstay) 

)= IOOI -2000nirr 

6=500 1-10000Birr 

It is believed that year of stay in urban areas such as Addis Ababa increasE's awareness about 

quality and safety of Milk and Butte:.It is ,therefore,incl uded in the model as categorical variable 

tn kl n)! vn lllcs I if the respondent stayed in Acldi s Ababa for less than or equal to 10 years.2 

otherwise. 



5. SURVEY METHODOLOGY 

5.1. Types of Data "no S:lUrce 

In the study both ::>rimary and secondary data have been utilized. The primary data include: 

individual household characteristics (such as agc, education , professional status, income, family 

size and soon), purchase and consumption/expenditure status of households. market outlets for 

tile households. pcrc'cption ul1d wil tingll<;ss to pay 01' houscilllids 1'01' ljuality and sakt y 

illlprUWnll:nl and ratings uf dillen:nt ljuality a",1 saklY att ribute cOlllbillat iu lls. 1,' 01' the stud y a 

stratified random sample size of 300 households were used. The selection of the households was 

done in three stages. The first stage was strat ifying the city of Add is Ababa by 10 Sub-Cities. In 

the second stage, each Sub-City was stratified by income category of kebeles as pel' the 

classification of Central Statistical Authority of Ethiopia (CSA). Finally, in the third stage. a 

random sample of households from each kebele within the sub city and income category was 

selecte1. 

5.2. Method of Data Collection 

5.2.1. RlIl'id Mlirket Assessment 

Attrihutes and their levels. socioeconomi c variahles included in the model are se lected based on 

result s 01 ' I(upi" l'vI!II'kd Assess lllent (1(I'vIA). I(I'vIA is an L'asy ;1I1d e lle,·ti ve Illeans of gathering 

relevant inl'o rmati,',;, 01. ;'"'' Ke[ situation. I[ heirs ill idcntifying 1;1ctors that moti vate consumcrs 

to shop in a certain market. Besides, it enables to know how much they spend and how much 

they are willing to spend for the proJ~!ct in question. With RMA, we can have a reasonable 

knowledge on volume of consumer traffic and perceptions. and enable to so licit additional 

information relevant in constructing questionnaires. 

The techniques used include, consumer survey and Key informant survey 

_ ...... 



5.2.2 Consumer Survey 

III mdt"- to cl ass ify the popula~: c;n ~:~ordin g to selli ement ,data were gathered from Central 

::itatlsli,al Authority(CSA).The data ind icated that Sub-Cities o f Role, Yeka and Kirkos have the 

highest number of households with high, medium and low classes respecti vely. The class leve l 

was determined by CSA oased on the availability of inlh tstrudul'c, size of' resilience, quulity 0 [" 

residence, and some other personal observations. And then. one kebele was chosen at random 

from each Sub-City. Keble 03 was chosen from Bole, Keble 0 14 from Yeka and Kebele 04 from 

Kirkos. Finally, a total of 60 households with 20 households from each Sub-City/kebele were 

se lected and interviewed. (See Appendix lJ I for the questions rai sed to each consumers). 

5.2.3 Surveying Key Informants 

Key informants who are believed to give important information re lated to the assessment were 

se lected from cafeterias, o ffices and owners of buller shop. The key informants for the RM A 

survey incl ude: Calc head supervisors, owners o r buller shop, licpartmen t head of methOdology 

in CSA, res e~,i-ch department head of Add is Ababa Trade and Industry and Add i< Ababa Urban 

Agricuilure Bureau (Sec A I)r~~1i x 0 2 fo r the questi ons ra ised to kcy info rma nts). 

5.3. Sample Size aCid Sampling Technique 

In order to adequately represent the population of Addis Ababa , the researcher took samples 

fm m enuilleration areos thot hove been categori zed by class hy Central Statisti cal Authorit y 

(CSA). For its own purpose CSA has classified the residents of Addis Ababa by enumeration 

urea and then the residents li ving with in one enumeration area arc categorized as High, Mediul11 

and Low class b2se<\ on. tbe quality ;;; :h~ir houses, the quality of roads and overall li ving 

condition (based on observation of overall personal property) of the people. Accordingly, each 

kebelc withi n each enumeration area is c:!ass ili ed as fo llows : 

Iligh C lass: under thi s category the Ill ajorit y of til e res idcnt s IHl vc the ir llwn vi ll a, the roads arc 

asphalt ed and the li ving standard of the majority o f the people is good. 
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Medium Class: under this category the majority of the people have living standard between 

High Class and Low Class. 

Low Class: Under this category the majority of the residents within a given enameration areas 

don 't have their own houses, the roads are not asphalted, the area is shanty and generally the 

li ving condition of the major;ly of the people is low. 

A total of 300 househ0 !rl ~ i"rOlll 13 kebeles wcre random ly se lected in sueh a way that 3 kebelcs 

are from hi gh class, 4 kebeles fi'om medium class and G kcbc les from the low class. The se lectioll 

",,,s d,",e 1'1'''1''' l'li"""IIO Ih e s i/.e orl'ol'lIl"lion in each c lass. Acco rdin gly. 170 (57°,1,,), RO (27'V.,) 

and 50 (16%) of households were taken from low class , medium class and high class 

respectively. Table 6.1 below summarizes sample kebeles and the sample size in each class. 



Tahle5.1 : Sample size of households hy income cate,,''')' 

Sub city 

SIn 

25 

.10 

30 

25 25 

TOial 511 1711 311 11 

"'] ' 

5.4. Development of Conjoint Experiment 

The conjo in l an81ysis method uses a set of experimental product concepts as an input. 

Hypothetical product concepts are preselited as the descriptions of the products in the form of a 

bundle of particular product attributes. Concepts are shown on "concept cards" . Based on data 

gathered with conjoint analysis it is possible to find the utility of the examined product attributes 

to a particular customer and thereby calculate the relative importance of different product 

attributes (Green, Krieger, 1991).Because of the complexity of the conjoint method there are 

various approaches to d3t:; gathering as well as to data analysis available to a researcher. In order 

to construct the appropriate framework and substant iate the chosen approach for investigating 

Milk and bUller's customers ' needs the different conjo int techniques and steps arc follo wed . 

According to Green and Srinivasan ( 1978; 1990) the follow ing steps are fo llowed in conjoint 

anal ys is. 

Slep I. Choosing the prociuct allributes tn be in vest igated 

Step2. Choos ing the data gathering method 

Step3. Composing the concept cards all possible combinations or certain choice amongst them 

Step4. Choosing the presentation format of product attribute (profiles) using graphical and verbal 



StepS. Assigning a measureme!"!! sc~ ! e using rating sca le 

Stcp6. Datu gathering main ly interviewing personall y 

Step7. Modeling the preferences using part-worth model. 

In data gathering phase, ep.ch household i, ~sked to rate a set o f concept cards (profiles) based on 

purchasing preference. Every card describes an ex isting or hypotheti ca l product in terms of a 

bundl e of product attributes. Regression is uscd to anal yze the data to de termine tne part- wo rth 

utiliti es fo r different prod l.'~ t a' t:' ibutes (more prec isely. to certain attribu te levels). Part-worth 

" tili ' ;c.' a r~ used to rl etenn ine the relative importance of diffe rent product att rihutes to ri ll' 

cli slollH:r (( ircclI, Kri (,,!g~ ! · . I<JI) !). As cli stom ers' need s and prelen . .: m.: cs ll s uall y vary lo a large 

extent conj oint analysis is applied at an individual leve l. Eve ry subject 's needs are modeled by 

an individual utility function - the functional form of the model is the same for all subjects, but 

the parameters of the function (betas) will differ. 

a. Choosing the product attributes to be investigated 

To create concept ~a .. ds ii is necessary at fi rst to choos" the most relevant product attributes. 

preferably corresponding to the customer' s most important needs. The nlJmber of product 

attributes examined is limited in conj e,int method. Greater numbers of product attributes 

necess itates a greater nlln: ber of concep~ cards (in order to g~t re li able estimates of ut ili ty 

fu nction parameters). At the same ti l11 ~ the nUl11her o r concept cards that a resJlo ndent can 

e ffect i v~ l y rat e is quite sl11all. til ditTucnt studies it is lound that the tolerance leve l 01' :I 

r~s J1 11 l1lknt is betwee n 1 ~, -! U concept cards and 6- 8 produc t attri butes , dc pending on the 

, .. c:i-" ati on and product avrareness of the respondent (Oppewal , Vriens, 2000). That is why the 

correct choice of product 'lttributes is often considered the most demanding phase of conjoint 

analysis (Walley el al., 1999).For initial identification of clistomcr wishes different techniques 

are used. The easiest perhaps is to use information gained from past customer interactions. To 

this end, Rapid Market Assessment (RMA) survey was conducted by the researcher and 

accordingl y fo ur ma jor producl a ttributes and their co rrespondi ng k vcls were identifi ed for each 

milk and butter. 



h. Choosing the data gathering method 

Da ta required for ~nl1jn i l1' '1118l ys is ~an "Iso be gathered uSing paired comparison. In paired 

comparison a customer is asked to choose between two attributes which are presented with 

specific attribute levels (Green, Srinivasan, 1978). However. thi s method has several limitations. 

The first limitation is the higher divergence of the research situation from real life decision 

making - consumers are not in real life comparing only twe. product attributes, but enti re 

products (the whole bundle of product attributes).The second limitation is the large number of 

questions (paired compari sons) that are needed for analysis. Therefore paired comparison 

"ppmueh is justified mostl y wilen the num ber of pmduet attri butes is large and it is not possible 

to apply the fu ll concept method. 

c. Composing the conc~p( clu'ds 

Given that three attributes have two leve ls and one attribute has three levels. there are 2*2*2*3 ~ 24 

poss ible product pro fil es for each experimental design in a I'll I I ractori,,1 design. which wi ll make da", 

collection quite impract ica l. The number of profiles was reduced to a manageable size using an 

orthogonal or fracti onal factorial des ign which treated all attributes as indcpcnuent and prec luded 

collinearity betwe~n them in an empi rical model. The use of a fractional factorial design resulted in a 

randomized se lection of twelve profiles in each individual q'Jestionnaire. 

d. Choosing the presentation format of product attributes 

In conjoint studies, stimuli can be presented to respondents in one of the following three ways: verbal 

descriptions, paragraph descriptions, and pictorial representations (Weiner, 1993 ; Ca,[;;] and Wittink, 

1982) . 'verbal descriptions LI SP ~ards in which each level of attributes is descri bed in a brief I ine item 

fashi o '~, whi Ie paragraph descriptions give a more detailed descript ion of each leve l (Weiner, 1993). 

Pictori al representati on ~ '''Po S0~1e graph ical images to present the levels of attributes. Verbal anci 

paragraph descriptions are convenient, straight forward and incxpensive . However. Visual mate ri al s 

he lp respondents to process the in for mation. thereby fac ilitating the inte rpretation and rat ing or the 

conce pt c:mls (Ho lhrook and Moore. I 'lR I). The main di sadvan,age comes from the additional time 

that is nccessary to conduct fie ld interviews in order to cnsure that respondents are interpreting the 

pictures in a similar manner. Therefore; we have used both images as well as verbal description in 

this paper. -' ... ' 
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c. Data gathering 

The procedure of so rting concept cards is usually perceived by respondents as complicated and 

tedious. Consequently data are best gathercd through personal intcrvi~ws. In the interview each 

respondent is asked to look thro"gh 0.1 1 tht concept cards as poss ihle products on sale and rate 

them according to their personal purchasing preferences. Interview helps to avoid di strust, give 

guidelines, control the rating process and eventuall y get beller data. The advantage of ccnjoint 

analysis compared to usual interviews is that it does not ask the respondent directly "what is the 

importance of different product attributes for you." Rather the importance is based on sequential 

choices made in rat ing of the cards. This method can therefore minimi ze respons~ error. 

f. Morleling the preferences 

Consumers' needs and preferences are usually modeled . by using one of the following three 

utility function forms: vector model , ideal-point model or part-worth mode!. The part-worth 

model is most flexible and vector model is most rigid in terms of the shape of the preference 

function. But, at the same time, the number of parameters to be estimated increases in the 

opposite direction (Green, Srinivasan, 1978). It is common to est imate the preference funct ions 

in conjoint ana lysis by ordi nary least squares regression (S mith. 2(05). Research has shown that 

the crfi eiency (r," CC!i Cli '.'c 0owel) or lili s leehniqLle is olkn qu it e similar to more comple, 

techniques like Logit, Monanova, Li nmap etc. , but the resu lts arc easier to interpret (Oppewa!. 

Vri cns. 20(0). 

5.5 Fidd Procedure 

Before making the actual i!lterview, Rapid Market Assessment (RMA) survey was conducted in 

urder to get important information required for the development of the questionnaire. A dra ft 

questionnaire was then. prepared based on the information obtained from the RMA survey. The 

questionntl ire consisted of seven parts. The first part was about genera l information regarding the 

households which includes socio-economic and demographic characte ri stics of the hOllseholds 

(such as agc. sex. educati on level, marital status etc). The second part was about consumpti on ()f 

da irv prodllct s at hOl11e which includes thc po int ofpll1'c.hnsc. consllmption sitll:ltion 1'1'0 111 honH' 

production. and consulllption c()mpmison 1;:" month and over ten years. 



In the third part. it was tried to gather information on consumption/expenditure of dairy products 

away from home. The fourth part was regarding consumption/expenditure on other food items 

consumed at home, Part five tried to gather information on gcnernl morkct outlets including 

frequency of visit to a market outlet. reasons fo r choosing thc outlet and soon. Perception and 

wil lingness to pay 1'01' quality a !lC safety attributes was included in part six. ':inally. part seven 

included scenarios of different milk and butter option, with bundles of quality and safety 

attributes. 

The survey was administered using face to face (in-person) interview by the researcher himself. 

The researcher had exp lained the whole scenario. the attrihutes and their levels usi:1g pictures. 

Finall y. the fi eld procedure consisting of pretesting the questionnaire. sampling. adm inistering 

and implement ing of the actual survey in the selected kebclcs was fo llowed. Th is was done in 

order to make some possible modification in the design of the questionnaire based on the 

responses of the pretesting so as to make it understandable' both for respondents and to enable the 

researcher to meet the objectives of the survey. 

5.6 Description of the Study Area (Addis Ababa) 

Addis Ababa is the Federal capital of Ethiopia and a Chartcred Ci ty; having three layers of 

Goveniment: City Government at the top, 10 Sub City Admi ni strations in the Middle. and 99 

Kebele Administrations in the bottom (Addis Ababa City Administration , 2008). Addis Ababa is 

located in the heart of the country surrvunded by Oromia regional state. The eity ic the 

diplomat ic cap ital of Africa. More than 92 embassies and consu lar representatives cluster in the 

city where the Organization of Af;'ica!~ \ inion and the United Nations Economic Commission for 

.6.frica have their headq uartt,,;. 

Based on figu res from the Central Statistical Agency of Ethiopia (CSA) published in 2005, 

Addis Ababa had an estimated total popuiation or 2.973,004, consisting or 1,428,00 I men and 

1.545,003 women. The CSA estimated that presently there ~re.no rural parts to the city, so 100% 

of' the inhabitants are considered urban dwellers; Addis Ababa contains 24% of all urban 
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",ilk jjroducts are !'RW fresh milk, packed pasteuri zed milk a"d butter with percentage share or 

51 .1 %, 32.3% and 4% respectively. With regard to market ollliet the major outlets 2re home 

delivery, producer gate and corner shop with percentage share of 34. 1 % , 31.8% and 15.7% 

respectively. The share of superm'll'kets is also significant with percentage share of 12.1 %.From 

the table we can also see t~at iile major market outlets for the major milk products purchased are 

COll1er shop and supermarkets for packed pasteurized milk, home deli very and producer gate for 

raw frcsh milk . The ab'1vp fac:s show that the consumers of Addi s Ababa frequently conSUllle 

lilllited nUlllber ofilli lk prod ucts and buy th cm 1'l'Omlimitcd ma rket outlets. 



Table 6.2: Frequency of purchase of milk products for home consumption 

I 
I 

----- -- -- -

I , Ty~e of Market outlet , , 
I , Spttial 

I Cor ner Groce r} Home market away Own Producer butcber Street Super Grand 
Product tvpe I cafe sh op i store delivery from Addis I Qroduct ion gate sbop vendor ma rket Total °,4Share 

1--' I 3 I Avtb 9 8 I , 24 3 29 77 1.8 
Boiled I I 

I 
I whole/skim I 

, I 

milk 20 20 OA - --
Buner 16 62 69 2 I 16 2 3 3 174 ~ - --
Cheese 

1

64 64 1.5 
I - - -

Cosmotic 
I I 

Butter 4 4-f 8 I 8 20 ' , 88 1 0 

I Evaporated I 

I 

--
I , 

condensed milk I I I 0 ~ 
I 

-
T3 ~!!tee I I :' I 15 _~_~ -

I 5 I 
.-

I 
Ice cream 12 3 ~r' 0-4 _._~ --

I 
, - , ---, ._. ---

Local cheese I; 1 I I 2 13 33 0.8 
Local You~rt . 6 3 I 1 __ - 20 5 34 0.8 I 

; -

i 
- --- --j Milk Powder "0 1 I I 10 31 0.7 

I Packed I 
, 

I I , 
I 1 I 

pasturized I i "'0 I 1m I fi-e sh milk 109~ ::25 . 36 1410 3:.3 
, 

I I 0 
, 

, - -
Packed . I 

I 

pasturized low I , I 
fat mi lk 1 12 11 0.3 

I Raw fi-esh milk 
._-- --

3 102 1442 42 571 49 i 15 2221 5Ll 
Skimmed milk I 10 I I I 64 74 L7 --1 , - I Tinned , 

I I condensed m ilk I I I I 0 I I 
-

cJ!-!!T milk I I I 14 4 0.1 I - i - ~ ---

I I 9 1.8 
~~rt 15 I I 

, , ), 77 i -
Grmd Total I '4 I 1388 100 

1
1488 15 144 685 I 51 30 I 52 7 I 4362 100 I 

0/0 Share ~.8 131.8 2.3 I 34.1 1 0.3 I I 15.7 1 1.2 0.7 I 12.1 100 I 
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a) Consumption expenditure share of Milk products over major food 
products consumed in Addis Ababa 

Wi th regard to consumption expenditUI ~ table 6.3 shows thet the maj or expenditures of 

households are Cerea ls (47 .1 %), Edible o il s ( 12.6%) and beans and other pulses (8.4%). The 

share of ex penditure on milk prorlucts IS one of the least which is onl y 2. 1 % .This shows that the 

ex penditu re of majority of "1e :',ouseho lds foc uses on food items that are major staple in their day 

III day li re . 

Table 6.3: Share of Consumption expenditure of different food products 

-- --r-
Total Average 

Expenditure expenditure 

Sin Product type I Month Month %Share 

1 Milk Products 4,450.50 14.8 2. 1 

Cereals(teff,maize,wneat flour, bread, millet,sorghum 

2 etc) 1 101,114 337 47. 1 

3 Other Staples (like inset) 389 1.3 0.2 

4 Edible oils. fats 27.109 90.4 12.6 

5 Sugar and accessories(tea , coffee, cacao etc) 16,571 55.2 7.7 

6 Salt and spices 8,562 28.5 4 

'7' -
Beans and other pulses 18,074 60.2 8.4 

8 Roots and tubers(swee;' ~otatoes , Irish potatoes etc) 3.276 10.9 1:5 
I q I Vegetables(cabbages, tomatoes,onions, carrots etc) 15,849 52.8 7.4 

Fruits(bananas, oranges. apples , pineapples lemons 

10 etc) 10,027 33.4 4.7 

-

-

.-

.. -
11 Refreshments(biscuits, snacks, soft drinks) 9,412 31.4 4.3 

Grand Total 214,833.50 100 
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6.2 Econometric Analysis 

6.2.1 Conjoint Analysis Results 

Table 6.4 shows the part-worth (uti lity) scores for each factor. Higher utility values in';icate 

greater preference. Accordingly, hygie;Jt', adulteration,. Smell are the three most preferred 

attributes with utility score of 26.3%, 21.6% and 2 1.1 % respec ti vdy. The less preferred attribute 

is fat content followed by price. This result indicates that the respondents are more concerned on 

the safety attributes (i.e. , Hygi~nc and smell) and quality attributes (adulteration). 

The separate questiop cai s .~d w respondents on their belief on the quality and safety situation of 

milk has shown that 71 % and 70.3% of thcm don ' t beli eve that the raw milk supplied to the 

market is go"d in qual ity and sa fe ty respec ti ve ly. Among the respondcnts R()% have shown 

will ingness fa r safety improvement whil e 14% ;1I'C not willing to pay fa r the improvement. 

Simil arl y, 85% of thc respondents are willi ng to pay fa r quality improve ment while 15% ofthclll 

are not willing to nay more . The fact that price has less rdati ve iml,ortancc score also gives 

indication of more concern tor safety and quaiity improvement than pri ce. 

However, the ranking and the conjoint relative importance score resulls show variations in 

rating. Based on attribute ~anking, the tWei most important quality and safety attributes rated by 

respondents are Adulteration and Hygiene whereas the conjoint result indicated Hygiene and 

smell ~s the two most important 9ttributes. (Sec Table () .S for detail). 

_0· ... -
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Table 6.4: Relative iml;urtance of the main attrihute ofMill< and Butter 

A llri butes Milk All ri butes 

Fat Content 13.579 Freshness 

Hygiene 26.336 Purity 

Smell 21.136 Hygiene 

Adulteration 21.571 Origin 

Price 17.379 Price 

f able 01.5 : Comparison of Conjoint versus relative "anking 

Milk Butter 
Attributes Conjoint Rank ings Attr ibutes 

Fat Content 13.579 (5) 3 Freshness 

Hygiene 26.336 (I) 5 Purity 

Sme ll 21.136(3) 2 Hygiene 

Adu lte rat ion 21.571 (2) Origin 

Conjoint 

17.49(4) 

24.12(2) 

24.36( I) 

1458 (5) 

Buller 

17.49 

24.12 

24.36 

14.58 

1'l.4S 

Ranki ngs 

4 

2 

5 

Price 17.379 (4) 4 Price 19.45(3) 3 

Note: Number in parentheses indicate the rank of the allributes based on the conjoint syntax 
results 
Source: alit pllt IIsing syntax and ran kings made by respondent.l· 
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In addition, effort was mede tt: see whether there is correlation between observed and estimated 

~~efei "nces using the Pearson's R and Kendall's Tau parameters. Results indicated the presence 

of strong correlation with values of R=O.99 and Tau= I.Ofor Milk (P<O.OOI). The Pearson's R 

and Kendall' s Tau results for butter are lower with values 0.826 and 0.786 respectively. But still 

both are significant (At P-value<O.O I). 

Silll il: lrl y. tlSill g the sy ntax 1")1" hul k ]', th l' cOlljoi nl pari -worth (relati ve illlportan ce) of Buller 

attri butes were estil11atcd and depicted as in Table 6.4 .Thc tablc shows thc part-worth (utility) 

Sl'o rt..:' s Ill!" c:H.: h (It~r:!1l:lc . Accurdingly, hygienc. Purity. Pri ce are the three most prcierred 

attributes wi th utility score of 24.36%, 24. 12% and 1'1.45% rcspecti vely. Thc less preferred 

attribute is Origin fo llowed by freshness with percelitage share of ! 4.58% and 17.49% 

respectively. This result also indicates that the respondents are 1110re concerned on t.he safety 

attributes (i.e. , Hygiene and Purity) and less on quality attributes like origin and freshness. The 

importance gtven to price is nearly average. 

6.2.2 Ordered Probit Results 

In order to identify the socioeconoll1ic deterll1inan ts oi' r:itings. separate ll1 0del s were estimated 

I(lr ll1ilk and huttcr ' Ising ordcred prohit ll1odel. Result s of the orci ercd prohit modcl arc reported 

in Tables C 1 and C2 (APPENDIX C). 

As can he SCCIl li'() l11lahi e (: 1 tAI)Denciix l) lhc Thresho ld Variahles) and main attributcs of milk 

are all significant (at P<O.OI).Among the socio economic variables only Income (at P<O.I) and 

Age (at P<O.O I) are significant. The coefficient of Income is positive and that of age is negative, 

which are both in agreement with expectations (i .e. , as income increases the rating to quality and 

safety increases but decreases with age).This shows that as income of people increases raie for 

quality and safety improvement also increases but as age increases the rate decre?ses. 

I The threshold variables represent a link between the utility of proliles to the 

respondents and the numerical ratings given to the profil es(Tano et ai., 1998) 
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With regard to interaction2 of main att ributes and socioeconom ic variables the significant 

variabks arc the in teractions of Hygk,lc with Income, Si ll ell with Age, Adulterat ion with Age. 

Adulteration with Sex , A'"iuiwc<,iion with Duration or stny in Addi s Ababa .Whilc interactions or 

f'~:cc with Sex and Pric"! with Number of Schooling are significant at P<O.OI and P<0.05 

respectively. However, the coefficients of the interactions of Adulteration with Sex and 

Duration of stay in Addis Ababa, and the coefficient of the interaction of Price with Number of 

Schooling are contrary to the expected signs. 

Similarly, in TableC2 (Appendix C) we can see that the threshold variables except Rating=4 and 

all main attributes of Butter are significant (at P<O.Ol ).This indicates that the main attributes 

have significant contribution in ex plaining the variation in the dependent variable ratings. From 

socioeconomi c variab les on ly Age (at P<0.05), Sex (at 1'<0.05), Number of School ing (at P<O. I), 

Fami ly Size (at P<O.I) and Income (at P<O.I) nrc significant. The signs of the coefficients of 

Number of Schooling ancl !ncollle are con!rary to the ex pectation. 

Among the interactions of main '1ttrihLltes of Butter and Socioeconomic variables the signiticant 

variahles are: Hygiene w:th Age, Hygiene with Sex, Origin with Age, Origin with Duration of 

stay in Addis Ababa, Price with Age, Price with Number of Schouling, Price with Family Size 

and Price with Duration of Stay in Addis Ababa are all significant (at P<O.I) while interaction of 

Origin with income is significant at P<0.05. 

However, the coefficients of the interaction variables sllch as Hygiene with Age, Origin with 

Age, Origin with Duration of stay in Addis Ababa, Price with Age, Price with Family Size, and 

Price with f)urati ~ n ofStGY in Ac1d: ~ Abnb:~ ha ve si gns contrnry to the expectat ion . 

2 Interactions measure how m!lch changes on one variable-affect the effect of another variable. 
Put another way, they reveal whether or not the effect of variable changes in different contexts 
(Green, 2000). 
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'7. CONCLUSION AND RECOMMENDATION 

7.1 Conclusion 

This stud y measures the perceptions of consumcrs on qualit y and safet y attributes of milk and 

butter in urban Ethiopia taking the case 01' Addis Ababa. The research is initiated based on the 

observation that, on the one hand , there is a huge li vestock rcsourcc, ri sing population size, ri sing 

incomes and ri sing leve l of urbani zation but. on the other hand. the potent ial of the sector could 

not be tapped, The main argument of thi s study is that lack of information by producers on 

quality and safety p::rceptions of consumers is the main cause of the problem, It is believed that 

if the major quality and safety attributes can be identified and the market is served based on the 

perceived attributes, there is a possibility of using the resource effectively, 

The main objective of this study was, therefore, to identify the major attributes of milk and butter 

as perceived by consumers, The study has also tried to identify the major socioeconomic and 

demographic determinants vI ;;erceptions for quality and safety of mi lk and butter, To achieve 

:h~ ,:,ojective, 0 stratified sample size of 300 was taken, Finall y, the conjoint analysis result 

indicated that the mos, prtfeiTed attributes of milk were Hygiene. Ad ulterati on and SmelL For 

butter. Il yg icnc, Purit y and Priee we re the Illost prelc lTed att ributes. The result shows that 

consumers we re more concerned in non price attributes ol"milk while the y were sensitive to price 

in addition to the main attributes of butter. 

With regard to socioeconomic and demographic determinants of rating, the order probit result 

indicated that Income and Age were significant with expected sign for mi lk, This shows that as 

income increases the rate for quality and safety improvement also increases but decreases as age 

increases, However, other variables such as sex, number of schooling, family size and duration 

of stay in Addis Ababa were insignificant indicating that rating is not affected by gender, 

education level and family size, For butter, Age, Sex, Number of schooling, Family Size and 

Income we re signili cant but the signs of the coe l'li cients 01' number of schoo ling and income 

'-"ere contrary to the expeumion. This result indica tes tbatunlike milk consumers' perception 1;,1' 

qual ity and safety of butte r diffe rs across the differcnt socioeconomic and demographic 

:I I 



categories of the consumers. The result shows that the yo un ger generations are more concerned 

about quality and safety of butter. Similarly, the result indicated that female respondents showed 

more conceril compared to the male respondents. This may be due to the fact 'hot. in Ethiopian 

culture, most of the time females participate in meal planning as a result they may have 

unde:3tood the consequences of poor quality and safety than the males. 

7.2 Recommendation 

The populat ion of Add is Ababa is increasing from time to time. leve l of urbani zation of the ci ty 

is increasing and GDP of Ethiop ia is also growing. The impl ication of th is is increased demand 

for diffcre nt products, includ ing a hetter qua lity and safety mi lk products. The study has also 

indicated that consumers are ready to pay "lore as long as quality and safe ty of milk and butter 

are improved. It is, therefore, recommended that producers and regulatory authorities are 

required to adj ust their efforts by considering the preferences of consumers for the different 

attributes of quali ty and safety as well as the socioeconomic and demographic characteristics of 

consumers with such preference. The fact that consum~rs aHach value to quality and safety 

attributes mare than price shows their concern and wi llingness for quality and safety 

impro·;ement. Finally, the findi ng of thi s research can be validated with more sample size or 

using :lifferent methodologies. 
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APPENDIX A: SECONDARY INFORMATION RELATED TO 

MILK AND BUTTER 

Tahi<' i\ I.Cooperatives I~ ngaged in the distrihution of Mill, products ill Ethiopia 
- T7 . 

-_. 
Numher of Memher's 

- ---
primlll'Y 

~egion cooperatives Male Female Total 
~----

Alar 5 - 147 147 
Alllhara . 45 1007 140 1147 
Oromia 36 1728 636 2364 
SNNP 11 288 159 447 
Gambela I 12 4 16 
Dire Dnwa 1 13 1 14 
Total 99 I J048 1087 4135 

Source: Federal Cooperative Agency (2006) 

Tabk A2 Number ofMa.!or Market actors in Milk and Butter Products in Addis Ababa 

---
Product T)' p.e Markel Acto rs CalegorLPased on Cap ital in Birr ----
Mi lk Large Medium Small Total 

(>50,00 I) (20,00 I- e <20,0(0) 
50.(00) 

- _._- ---- - --
Dairy 3 3 
Processors -- .-
Hotels 44 159 624 827 
Supermarkets __ J _ _ _ . 17 . -.- 214 559 790 
Cooperatives I 12 13 
Farmers(Dairy 6 36 147 189 
Farms) -- --

Butter Dai ry 3 3 
Processor:; 
Butter Shops I 214 2i5 - ~-- -
Cooperatives I 12 13 -
Dairy Farms 6 36 147 189 - - -- .. 
Supe l'ln ar~ets 17 214 559 790 
Hotels 44 159 624 827 --

Source: Addis Ababa '!radc and Industry Office 



I 

TRbleA3.N~lne of compllny, Year of establishment, Capital, pcrmllncllt lind temporal 
employees and production capRcity 

Production 
Employment Capacity 

Name of Year ~+ Capital (l/year v -

Company Establishmt:nt in Birr in'OOO) 
Perm Tel11 r Total 

Sebeta 
Agro 
Industry 40 
PIc 1988E.C 8.82111il 270 100 370 

Da iry I <)1<)~(, 2R.7 I11il 111 10 .141 91 2:; 

IJcv' t ( I '!H(d ' .C')-
I I 

Enterprise 
(DD I:) - --
l ,cnHl 2003G.C 2.5 mill 4 1 - 41 120 
Dai ry 
Dev' t PIc -

Total 644 110 754 
1

9285 
40.02 i -

Sour~e: Addis Ababa Ti"illie and Industry Office 

TableA4._Potential Agriculture Land For Cattle Production, Cattle Population, And Milk 

Production, & Annual Milk Import Growth, For Ethiopia And Selected Neighboring 

Countries 

-COU;; t;:;;-r C'att I e-. -~P" Mi lk ! Milk Annual Per capita 
.. -

II ighlands I (000 prodn I prodn l11i 1 k Consuillption 
(IOOOsq htl) (M T) (Kg/anm) i III P,)rl or Illilk (%) 

kill) I growth 
I (%)2 

--
Eth iopia 415 29500 800 213 23.7 25.6 
Uganda 12.8 3905 372 350 8.5 19.7 
Kenya 80.2 9500 100i 450 NA 51.3 
Sudan 71 22400 1760 499 10.9 133.9 

Source: Sendros & Tesfaye, Institute of Agricultural Research, 2003 
I suitable for Dairy Production 
2 Includes food aid and ,comw erciai imports 
NA=Not Applicable 

~ ... " 
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Tablc AS- Milk products imported and exported by Ethiopia during the year 2000-2004 . 

Import Export ----

I Year Quantity in Value in Quantity 
kg hilT kg 

2000 1,446,996 25,906,508 86 1 
200 1 1,167, 143 26,309,859 4,139 
2002 1,708,258 22,907,277 5,556 
2003 2,007,664 49,10R,256 4, 141 
2004 iNa Na 8,3 56 

Source: Export promotion department of MoTI 
Na=lnformation not nvnilahlc 

. 

Value in 
in hirr 

34,837 
92753 
173,225 
242,25 R 
769,643 

TableA6: Import of Dairy Product (milk, Whole and FTesh) by neighboring countries 

Quantity (1000 tones) -
Countries 2004 2003 2002 2001 2000 
Djibouti 33.33 44.11 51.05 37.23 46.29 
Kenya 16.52 4.85 10.07 34.93 15.46 

. 

Sudan 89.73 66.5 5 70.37 56.48 39 )2 
Yemen 341.80 325.81 241. 56 229. 15 243.86 
T I A 10 596.06 ' 620 .50 783 .92 5 12.90 567.67 I ~ .... 
_. 

Saudi Arabia 1947.16 1627.20 1424.29 1321.20 1362.09 

Egypt 503.03 323.48 8 16.83 805.42 1006.75 

Source: www,fao,org 
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TableA 7.Countries that supply dairy products to neighboring countries 

Egypt Yemen UAE Kenya Djibouti Sudan Saudi Arabia .. _- -

Netherlands Netherlands Netherlands U.K France Netherlands Denmark --
. New Zealand Frar. ~e Australia Netherlands Netherlands Franf'.e Germany 

- -
Australia Denmark New Z,e312.nd New Zealand Yemen New Zealand 

-:--- - --
Denmark New Zealand Bejg:um France . Spain Yemen Australia 

' Fra .;:;: - Austr~.lia France Egypt Denmark South Africa Spain I , .... , 
- --- ---- -

Finland U.K Braz il South Afri ca U.K Poland ----
Ireland Saudi Arabia J )'- e r:,",:~ ___ Denmark Belgium N etherlanJs -._----- . . _-- ---- ---- --.~~ ---- -~--- 1--. -
Ilcl gilll11 __ I'oland Ol11an lJAE Australia 

- --- .- ---.- -.- -- --_._-
Spa ; 11 Ital ~ -_. -~-----

Ken~a . __ ._----
Sweden lJ ganda 

~ 
- . 

UK 
Germany 

.~ Poland -- _. _. 
USA 
Italy _J. I 

Source: www-p-maps.com 

63 



APPENDIX B. PICTURE OF ORTHOGONAL PROFILES RATED BY RESPONDENTS 

TableR}, Onhogonal Profiles for Milk 

2 I Packaging 
Absent 

\L_~ 

Smelly 
I 
I 
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Price (BiRR I 

Price 
(BIRR) 

~ 
-./ 



3 I Packaging 
i Absent 

4 Smelly 
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Water not added I Price 

Water 
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TableB2: Orthogonal Profiles for Butter 
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TableC3.Simple Correlations in Milk Attributes 
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TableC4. Simple- C0aelations in Butter Attributes 
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