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ABSTRACT
Although camel’'s milk is known for its various eoonic and health benefits, unlike the live
camel, there is no market for it in Aba'ala woreda.this study, the researcher have attempted
to investigate how much value the households samga (willing to pay) for camel milk and the
determinants of willingness to pay (WTP) for ithgsa Contingent Valuation Method. The CVM
was based on face to face interview and the sudvegenple households were asked double-
bounded dichotomous choice questions followed by-@mded questions to elicit their WTP for
camel milk. Out of the total 250 sample househotdg 3 were not willing to purchase and the
remaining 247 were willing to purchase. In thisdstuthree econometric models; Tobit, Probit
and Bivariate Probit models were employed. The ltesam the Tobit model revealed that
households' income, age, remittance and the rangloffdred bid positively affected households'
maximum WTP for camel milk. On the other hand, sgeare affects households' maximum
WTP for camel milk negatively. In the Probit modbE main determinants of the households'
probability of accepting the randomly assigned &id income, remittance, age, age square, the
randomly offered bid, education of the householaldhend adult ratio. Income of the household,
remittance, age of the household head and educégiaei of the household head positively and
significantly affects the probability of acceptirige randomly offered bid by the sample
households. On the other hand, age square, theorahdoffered bid and adult ratio negatively
and significantly affects the probability of sayihgs". In this study the Bivariate Probit model
was employed to verify the statistical efficien@mngof the double-bounded over the single-
bounded dichotomous choice model. Therefore faurd that the double-bounded dichotomous
choice model does not increase statistical effiyeover the single-bounded dichotomous choice
model Hence, we can employ the single-bounded dichotorchage model instead of the

double-bounded dichotomous choice model.

Key Words: Aba'ala, Afar, Bid, Bivariate Probit, @al Milk, CVM, Double Bounded, Probit,
Single-Bounded, Tobit, WTP.
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CHAPTER ONE

1. INTRODUCTION
1.1.Background of the study

Pastoralism is a social and economic system basékdeoraising and herding of livestock and it
is a livelihood system practiced in the arid anchisarid areas of Ethiopia. Pastoralism is one of
the oldest socio-economic system in the countryyhich livestock production in open grazing
areas represents the major means of livelihoodtoRdists cover about 60 percent of the
national territory and constitute about 12 percehtthe total population of the country
(Mohammed2004; FDRE Ministry of Federal Affairs, 2008).

Livestock have multiple uses, which includes amatiger things, source of income for the
household and for the nation as a whole, meangasif storage for households who are beyond
the reach of the banking system, draught and packices, milk and meat for household
consumption and international trade, dung for faetl manure as fertilizer. Moreover, in
addition to these contributions, although not prhpeaccount in the official statistics of the
country, the increasing trend in the informal exgoade in live animals is believed to indicate

how much important livestock are to the nationanesny (Kahsat al.,1999).

Ethiopia, with its vast arid and semi-arid areass the largest number of domestic livestock in
Africa and much of it coming from the country's flasl and agro-pastoral areas. These areas
contain an approximately 30 percent of the natiamainal population or 9.3 million of cattle, 52
percent or 12.4 million of sheep, 45 percent orrillion of goats and close to 100 % or about

1.8 million of camels (Catley, 2009).

In most developing countries like Ethiopia, livestchas an economic and social importance
both at household and national levels and it cbutes a significant share of the national export
earnings. Moreover, livestock contributes approxetyal5 to 17 percent of Gross Domestic
Product (GDP), 35 to 49 percent of agricultural G&Rl 37 to 87 percent of the household

incomes (Sintayehat al., 2010). Especially lowland breeds of livestock ptayimportant role



in the national economy of Ethiopia. According tahsayet al., (1999) in the mid of 1980s, 90

percent of the total export of live animals was posed of lowland breeds of cattle and sheep.

The pastoral and agro-pastoral areas of East Afincevhich Ethiopia is located, are known for
their livestock population in general and camebpydation in particular. Camel is the hardiest
animal that can withstand in the arid/semi aridudid climatic conditions. The Food and
Agriculture Organization (FAO) estimates the tqtapulation of camels in the world today to be
22 million, of which 89 percent or about 19,588,394 one-humped dromedary camels and the
remaining 11 percent or about 2,421,037 are thehwoped Bactrian found in the cold deserts
of Asia. Today, over 80 percent or about 18,308 @4the world’s camel population are found
in Africa with the highest concentration in NortadE Africa, accounting for 63 percent or about
13,865,942 of the world camel population. Againcadeg to an estimate made by FAO in
2008, Ethiopia, one of the North East African cost is estimated to have the third largest
camel herd in the world after Somalia and Sudarh Wwi000,000, 3,700,000 and 2,300,000

respectively.

In Ethiopia, camel's demand for domestic consunmpigolower than the export demand. Even
the formal live animal exporters is experiencirggaere competition from the informal channel
because of the high price of camel in the inforetennel and limited market for the formal
channel (because the end user market demands cmelsSomalia, Sudan and Djibouti)

(Getachewet al.,2008)

Afar regional state is one of the four major pastoegions in Ethiopia located in north eastern
part of the country. The region is divided in twefiadministrative zones, which are further
subdivided into 29 woredas. The regional populaisoestimated to be more than 1.2 million of
which 90% are pastoralists and 10% agro-pastasall$te majority of the land is rocky and the
annual precipitation is low (150-500 mm/annum) \khimakes crop cultivation unsuitable.
People in the region therefore are dependent mamljwestock production, especially in camel,

cattle and small ruminants for their livelihood (Bbtt et al.,2005).



Camel has multiple uses for pastoralists and agsiopalists such as the means of income
generation, means of transportation, milk and rferathousehold consumption in the region and
the pastoral areas of the country in general. Bvémere is no regional data on the amount of
camel milk production at national level, accordimgFAO Statistics, (2008), Ethiopia is the

second largest camel milk producer in the worldtn@Somalia.

1.2.Statement of the Problem

Livestock plays an important role in the Ethiopesonomy and much of it originates from the
country‘'s pastoral and agro-pastoral areas. Howesssan if pastoral and agro-pastoral areas
contribute a significant portion of the livestooksources of the country, adequate statistical
information is not available. Moreover, despite ttwntribution of the pastoral system to the
national economy of the country, past developmeilities in Ethiopia showed that Pastoralism
has been neglected for so many years and there haver been appropriate pastoral

development policies and programmes in the countty recent years (Mohamme2004).

As repeatedly stated, camels play an importantirotbe arid and semi arid areas for its milk,
meat and energy production. However, the economitribution of camel to the livelihood of
the pastoralist population in particular and naticeconomy has never been properly accounted
for two main reasons: (1) the milk and meat produncts yet mainly used for domestic
subsistence consumption, or, in case of surplusidered as a gift and significant amount camel
milk is wasted (2) only few references are avadablen if recording data are now more reliable
than in the past. According to some convenientestgycamels are essential for animal protein
supply of human in the margin areas, contributéht maintenance of pastoral activities and

economic development (Faye, 2004).

The camels play a vital role in continuous supgdlyndk to the people in the arid and semi arid
areas (Kebebew, 1999). Although camel's milk haanbsonsumed for thousands of years in
Africa and the Middle East, its economic and medizanefits were not documented until
recently. Camel milk is famous for its nutritiongialities and health properties (Raggal.,
2011). (Agrawalet al., 2003; Musingaet al., 2008; LPPS, 2005), have demonstrated anti-
diabetic properties of camel milk and its positaféect in controlling high blood pressure and



camel milk destroys Mycobacterium tuberculosis. €amilk is also used for treating dropsy,
jaundice, spleen ailments, asthma, anemia and. pilasy reasons are given as to why camel
milk has many medicinal benefits. Camels feed cgr 400 species of trees each day and each of

these trees has different food supplements in tefragamins, proteins, carbohydrates etc.

Camel milk plays a vital role in achieving food 8ety in pastoral and agro pastoral areas which
is considered as “second godts production is stable in almost all seasons,ctvhis very
important for the pastoralist, when the milk of @tlanimals is seized in the dry period (Raiq
al., 2008; Siloma, 2012). According to Somali Regional Staten®ary report, (2004), own
produced camel milk and ghee is important foodSomali pastoralists. Camel milk is securing

food for pastoralists in Afar region too (Pastatkorum Ethiopia, 2009).

According to FAO statistics, (2008), the camel npliloduction was around 1,475,861 Metric
tons that is quite low and probably underestimatedifferent statement can be formulated
starting from the extrapolation of the yield awdit®r a lactating female. According to the
proportion of lactating females of 18 percent (§dOrnés, 1988), and an average production of
1500 litres per year, the world production can lséineated to 5.7 million tons of which

approximately 55 percent are taken by the calf ¢Fa@04).

Even if Ethiopia is the third largest producer @imel in the world, it is the second largest
producer of camel milk in the world with 175,000 tMe tons after Somalia with 870,000 Metric
tons and followed by Sudan, Mali, Kenya with 94,088,700, 32,500 Metric tons respectively
(FAO statistics, 2008).

In Ethiopia, under rain fed conditions, camels barmilked 13 kg per day. However, the camels
are not intensively milked, but some milk is laft their calves, the exact amount is difficult to
assess (Knoess, 1979). The Afar farmers rearingl&ineously cattle and camel get on average
1 to 1.5 litres of milk with afar zebu against 4 Soliters with Dankali camel (Richard and
Gerard, 1985) and the region is well known forpteduction of camel and camel products. In

Afar region, camel is everything for the pastotaliand agro-pastoralists living there. That is,



camel is their means of transpiration for salt atiter goods, source of food in the form of meat

and milk, source of income from the sale of livene$ source of prestige and social status.

In many parts of the world there is no camel milarket and this may be due to traditional
cultural restrictions. For instance, although thisra growing popularity and demand for camel
milk in Western countries, most have laws that pré\the importation and sale of camel milk.
In Rajasthan, there are traditional cultural reftsihs on the sale and processing of camel milk,
and it is not marketed in the core camel breedmegsa such as Bikaner, Jodhpur and Jaisalmer
(Sadri, 2004). According to Dahl, (1979) cited iagil, (1982) the milk of the Afar camels in

Ethiopia is not allowed to be processed or sold.

There is camel milk market in Kenya (for instanisglo District, Musingeet al.,2008; Siloma,
2012), Mauritania (Gaye, n.d), Ethiopia (Somaliioegl state, Yohannest al., 2007), and
Somalia. Consequently, some researchers have deddacresearch on the camel milk value
chain analysis and marketing of camel milk in thaseas. However, unlike to the live camel
there is no market for camel milk in Afar regiorsthte even if camel milk has numerous
economic and health benefits. To the best of teeareher’s knowledge, there is no documented
information and research conducted on the housshi#dhand for camel milk and households'
willingness to pay for it in the region. Therefotieis paper is intended to estimate the aggregate
economic benefit of camel milk in Afar region whiblas not yet a market value (using stated
preference method of contingent valuation methedjimate households' willingness to pay
(WTP) and to investigate the factors that affetk® commercialization of camel milk in the
region and these areas are yet untouched. Heneerdbearch is undertaken to fill these

information gaps.



1.3. Research Questions

The research has attempted to answer the follov@sgarch questions:
v" How much is the households' willingness to payctmmel milk in Aba'ala woreda?
v" What are the main determinants of householdsingilless to pay for camel milk in the
study area?
v' How much is the aggregate economic benefit thatldvdae obtained using the
households' willingness to pay in the study area?
v" Why camel milk is not commercialized in Afar regiongeneral and in Aba'ala woreda

particular?

1.4. Objectives of the Study
1.4.1. General Objective

The general objective of the study is to estiméee ¢économic benefit of camel milk using
contingent valuation method (CVM) and to investigtite reasons for the absence of camel milk
market in Afar regional state the case of Aba'ataada.
1.4.2. Specific Objectives
This research has attempted to address the folgpgpecific objectives.
» To estimate households' willingness to pay (WTR) damel milk using contingent
valuation method (CVM) in Aba'ala woreda.
» To examine the main determinants of householddingitess to pay (WTP) for camel
milk in the woreda.
» To estimate the aggregate economic benefit of camiklusing households' willingness
to pay (WTP).
» To investigate and analyze the reasons for thenabsef camel milk market in Afar

regional state in general and Aba'ala woreda itiquear.

1.5. Significance of the study

Pastoralism is way of life and source of incomedféor many Ethiopians living in the arid and
semi arid areas of the country. However, this ih@d system has not given much attention in

the development policies and programmes of thetcpun



Specifically, most of people of Afar regional statiee highly dependent on this economic and
social system. Among the livestock these pastasghigoduce, camels are with a great share. But
still, there is a misperception and a lack of ustirding among people about the economic
value and significance of producing camel and ygpioducts. Hence, this study may help to
improve understanding about economic value of camid, demand for camel milk and the

factors that hinders camel milk commercializatiorAfar region.

The study is an important input for policy makersimw to make Pastoralism in general and
commercializing of camel milk in particular as @avicontributor to the economic growth and
development of the country in general and the regigarticular. Confidently, it is an important
ingredient in paving the way for the researchers Wwave the interest to conduct a research in
this area.

Generally, this research is an important input palicy makers, researchers, government

organizations and non government organizations.

1.6. Scope and Limitation of the study

The concept of economic benefit of camel milk igeay broad concept since it should include
both the demand for and supply of camel milk hernicegceds a due concern. However, the
researcher focused only on the demand side of th@éupt and it is also delimited to only a

single woreda (Aba'ala) in the region. Even thouigh better to include other woredas, zones
and the region as a whole, the researcher focusesigle woreda only, so as to make the work

manageable, feasible, applicable and to set itiiscity.

The limitation of the study could be the type ofadamployed in this study. Since the data set
used in this study is a cross-sectional data sethwimcludes information on a sample of
households taken at a given point in time therefaris difficult to give hard conclusions and

policy recommendations based on data collectedyatem point in time.



Camel milk may have different attributes due tdedénces in the types of the she camels. As a
result, there may be differences in its qualityamfity, its composition and so forth. If such cases

exists application of choice experiment rather tbantingent valuation may be appropriate.

Moreover, this study focused only on the demandcéonel milk (that is, the demand side of the
product). However, dealing with the supply sidetloé product (camel milk) via households
(camel milk producers) willingness to accept formea milk might have made the study
complete.

Another limitation of the study may be concernethwhe study area. The study was conducted
in Afar regional state, Aba'ala woreda. Howeveglug with the demand for camel milk outside
the region for instance Tigray, Amhara regions sndn may be imperative. That is, studying
the demand for camel milk outside of the pastonadl @gro-pastoral areas may provide
information whether the product has high or low dath by the non-pastoral and urban
residents. Finally, the study focused only the ecaic value (contribution) of camel milk;
however, it was also better to study the healthrebenof it and in estimating the expected total

revenue from camel milk the county's per capitkmidnsumption is used.

1.7. Organization of the study

This thesis has five chapters. The first chaptesents the introduction part of the research
which includes background of the study, stateménh® problem, objectives of the study, and
so on. The second chapter presents the relatecktioab and empirical literatures. The third and
the fourth chapters also present methodology ofthdy and data analysis and presentation of
results respectively. In the fourth chapter the m@ata is analyzed via both descriptive and
econometric method of data analysis. The fifth thapresents the conclusions and policy

recommendations.



CHAPTER TWO
2. LITERATURE REVIEW

In this chapter a theoretical and empirical revidwelated literatures on economic valuation of
non marketed goods and services is presented aadsded. This chapter emphasizes among the
different valuation methods is, on the most commarsled method, that is, contingent valuation

method.

2.1. THEORETICAL LITERATURE REVIEW

2.1.1Definitions and Concepts
2.1.1.1 Total Economic ValU&y)

Total economic value is composed of use value amtlse value. Use value represents the
utility enjoyed by people who directly use the goblde values require actual participation to
enjoy them. On the other hand, nonuse value réddise value that people assign to preserve the
good but do not use in a commercial or other manBeth use and non-use values can be
measured using willingness to pay or willingnesadoept (Tietenberg and Lynne, 2012; Hanely
and Barbier, 2009; Hackett and Sharpe, 2006).

TEV = Usevalue + Non use value

Use values are categorized in to direct use vdlldé\) and indirect use value (IUV). On the
other hand, nonuse values (also called passivevalse) are inherent in the good. Nonuse or
passive use values consist of existence value,dséqalue and option value (Permeainal.,
2003).

Figure 2.1: Total Economic Value

Total Econgmic Value (TEV

Use Value (UV) Non Use Value
I (NUV)
| 1 I !
Direct Use Valug | Indirect Use Value EXIStence Option Value Bequest Vale
(DUV) (IUV) Value (EV) (OV) (BV)




2.1.1.2. Why Valuation?

Market does not exist for much of the value peaaeve from the goods and services. If market
for goods and service does not exist, market midbese goods and services does not exist too.
Therefore, there is no direct way to measure tHaevaf goods and services. As a result,
researchers have developed techniques which usesysithat provide a detailed description of
the goods and services, its current condition, @othetical improvement on its condition and a

way in which persons would pay for the good or mer¢Tameko, Donfouet and Fondo, 2011).

Valuation is estimating the value of a non-markegedd or service with no market price via

total willingness to pay for the good or servicegmestion. Unlike to the marketed goods and
services, non-marketed goods and services redqweredtimation of willingness to pay either via
examining behavior, drawing inferences from the ded for related goods, or through

responses to surveys. However, capturing all compisn of value is cumbersome and
challenging (Tietenberg and Lynne, 2012).

2.1.1.3. Valuation Methods

Valuation methods can be divided in to two broategaries. These are stated (direct) and
revealed (indirect) preference methods. Each cfetliwoad categories of methods includes both

indirect and direct techniques too (Ibid).

It is a common consensus that the stated prefeteohaiques based on direct approaches can be
used to estimate total economic value (both use ramduse values), whereas the revealed

preference techniques can only be used to estinsatealue (Permaet al.,2003).

The Revealed Preference Methods

The revealed preference methods infer the valueggawids and services based on actual
observable or revealed behavior. As a result, praze directly observable, and their use allows
the direct calculation of the loss in value. Regdapreference methods examine people’s
behavior in markets related to good and servicquestion, and infer willingness to pay and
willingness to accept amounts from this actual olzde or revealed behavior (Tietenberg and
Lynne, 2012; Hanely and Barbier, 2009).
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The Stated Preference Methods

On the other hand, in the direct (stated) preferanethods, there is direct estimation of value of
goods and services based on the responses ofdadisito the hypothetical valuation questions.
This method might be used when the value is nacty observabléTietenberg and Lynne,
2012). Stated preference methods, use carefullgtaaried structured questionnaires to estimate

individual's willingness to pay and willingnessatccept amounts (Hanely and Barbier, 2009).

Table 2.1: Valuation Methods

Valuation Methods | Applications Limitations

Market Price Method| Is used to estimate the valfie This method is based an
goods and services which dravailable market data. However,
marketable or bought and sold |imarket data may not be
markets. available for large number of
goods and services and it may

limit the application of thig

method.
Hedonic Pricing Often applied to estimate thdt is only applicable when
Method relationship between housing pricegsroperty market is  well

and the levels of environmentatleveloped and is limited to
services. things to areas that are related
to housing prices. It cannot o

estimate non-use values.

Travel Cost Method Revealed (indirect) preferepn€an estimate use value but this
method, often applied to valuemethod does not capture npn
recreational sites, which have zeraose value.

or nominal price

Contingent Valuation| Stated (direct) preference methodProne to provide biased
Method most widely used method forestimates and results
estimating both use and non-yse

value. It is used to estimate the

11



WTP or WTA based on survey

techniques to value a particular

good or service.

treated as the embodiment of

bBike CVM, choice experimen

Choice Experiment | CE assumes, respondent’'s W[Phere is problem of respondent
(CE) consistently relates to his/hecognition. Moreover, the CE is
preferences. A commodity |snore complex than the CVM.

bundle of attributes, which are th¢CE) faces problems in survey
things of real interest to consumerslesign and administration.
Unlike the CVM, CE obtains the
required response about a range of

alternatives.

Contingent Ranking | It is implemented in the same | The problem with the

manner as CVM. However, in this| contingent ranking is that, it
case respondents are asked to rapkiay be challenging for the
series of programs simultaneously respondents to arrive at a
or various combinations of complete rank of the programs.
environmental goods with
respective costs from least
preferred to the most preferred on
adapted from (Permial.,2003; Ahmed and Gotoh, 2006; Heinemann
and Kanninen, 1998)

Figure 2.2: Classifications of Valuation Methods

Source: Compiled and

Valuation Methods

Revealed Preference Stated Preference

Methods Mthods
Travel Hedonic ) Contingent .
Cost Pricing Benefit Valuation Contingent Choice
Method Method M 'It'ﬁar(;sfelrg_r Method Ranking/Rating| | Modeling
(TCM) (HP) ethods (BT) (CVM)
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2.1.2. The Contingent Valuation MethiadMm)

The stated preference method includes differentagmies such as contingent valuation method

(CVM), contingent rating and choice modeling.

Contingent valuation method (CVM) is a direct metlud estimating the value that a sample in a
population place on a particular good or serviteiskes survey techniques to elicit respondents'
willingness to pay to get some good or service iingness to accept to give away some good
or service. The survey techniques which are usddarcontingent valuation method include in
person interviews, telephone survey, mail survetgrnet survey and so forth. All techniques
have their own advantages and disadvantages arsingle survey technique provides better

results for all types of questions (Ahmed and GpRl06).

Contingent valuation method (CVM) is a survey-bagaldiation method that is used to estimate
market price of goods and services which are noketable or goods and services not bought
and sold in the marketplace (Carson, 2000). It3tated (direct) preference method that involves
directly asking respondents questions about thigingness to pay or willingness to accept. It is
called contingent valuation since the valuatiomel&ant on the hypothetical market (Pernetn
al., 2003).

2.1.2.1. The Advantages of CVM

Unlike the revealed preference methods, the stpteference methods in general and the
contingent valuation method in particular are mitegible valuation methods. The contingent
valuation method can be used to estimatexaantewillingness to pay under demand and supply
uncertainty. As compared to the revealed preferemethods such as the hedonic pricing, travel
cost method and so forth, one of the stated pneterenethods, the contingent valuation method,
in particular have advantages; first, it can dedhwoth use and non-use values, second, the
contingent valuation method answers to the willeggto pay or willingness to accept questions
go directly to the theoretically correct monetargasures of utility changes (Pernetral.,2003;
Carson, 2000; Whitehead and Blomquist, 2005).

13



2.1.2.2. Elicitation Methods

There are different elicitation methods used tomese willingness to pay from a sample of
households. The most commonly and widely usedtaliocn formats are open-ended (direct
guestion), bidding game, payment card, dichotomai®ice method, double-bounded
dichotomous choice method. The table 2.2 belowrtedahe different elicitation methods and

their corresponding advantages and dis advantages.

Table 2.2: Elicitation Methods

Elicitation What is ...? Major Advantage Major Disadvantage

Methods

Bidding game | In this method, This method is not This method is prone to
respondents are iterativelydifficult for the starting point bias. It
asked questions of respondents to may lead to a large

consecutive bids. That is, understand. Besides, | number of outliers. The
respondents could be actual willingness to | use of this format in
asked questions such as, pay or willingness to | mail surveys is very
“Would you continue to | accept values can be | limited. Moreover, there

use this good or service if drawn with the help of are no rules for setting

its price was to increase | guided series of the upward and
by Birr Z?” or “Would guestions. downward increments
you be willing to pay Birr between bids.

Z for this good or
service?”’In this case, if
the respondent said “yes’
s/he will be asked a
repeated bid with a larget
value; if “no”, s/he will be
asked a repeated bid with
a lower value. This is

continued until response

14



of the respondent change
from “yes” to “no,” or
from “no” to “yes,” and
record this bid as the
respondents’ maximum

willingness to pay.

d

Open-ended

In this case respondents
are asked to state their
maximum willingness to
pay or minimum
willingness to accept
amount for a certain gooc
or service. Respondents
could be asked questions
like “What is the
maximum amount that

you are willing to pay?”

| because maximum

This method provides
straightforward actual
valuation of goods or
services. Moreover, it

is very informative

willingness to pay can
be estimated for each
respondent. Another
advantage of this
technique is its
simplicity for

empirical estimation

This method may

provide unrealistically

large bids and unrealist

responses.

Payment card

In this method

respondents are given a
card with a list of bids an¢
choose their maximum

willingness to pay.

i starting point bias. In

One advantage of this

method is it avoids

comparison to bidding
game, payment card
elicitation method

reduces the number of

outliers.

Prone to bias relating tq

the range of the number

used in the card (range
bias). The use of
payment cards to mail

surveys is very limited.

15
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Dichotomous

choice method

Respondents are asked i
they are willing to pay
single randomly offered
bid (price) for a certain
good or service. The
researcher asks respond
whether s/he is willing to
pay a stated threshold. In
this format respondents
are randomly assigned
with a single bid that they

accept or reject.

[ This method has an

advantage over open-

in eliciting willingness
to pay are the
egtmplicity for
respondents and
reduced incentives for
strategic responses. I
minimizes non-
response and avoids
outliers.

ended question format size to obtain accurate

This method requires

relatively larger sample

results. Moreover, this
technique provided
limited information
about the respondent’s
willingness to pay, only
that it is greater or less
than a randomly offered
bid. The statistical
efficiency is lower as
compared to double-
bounded dichotomous

choice method.

Double-
Bounded
Dichotomous

choice method

In this method
respondents are asked a
follow up bid in addition
to the randomly assigned
initial bid amount. When
the respondent says “yes
for the randomly assignec
initial bid amount, the
researcher increases the
bid. If the respondent say
“no” for the randomly
assigned initial bid
amount, the researcher

reduces the threshold.

Double-bounded
dichotomous choice
method is preferred tg
single- bounded
dichotomous choice
'method because it
lincreases statistical
efficiency and avoids
many of the biases
sinherent in CVM. As
opposed to the single;
bounded format, a
double-bounded

format has also been

Danger that the
respondents' exposure
the first offer would
influence them to accep
the follow-up offer.
Moreover, almost all the
limitations of the single-
bounded dichotomous
choice method still
apply in the double-
bounded dichotomous

choice method.
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proposed in order to
overcome the
econometric precision
that closed-ended
guestions lose
compared with open-

ended questions.

Source: compiled and adapted from ((Batenearal. 2000); Minget al., 2011; Hoyos and
Mariel, 2010; Carson and Hanemann, 2005; AhmedGuotdh, 2006)

2.1.2.3. The Steps InvolvecCbntingent Valuation Method (CVM)

1 Designing a survey instrument to elicit individual§TP/WTA. That is, designing the
hypothetical scenario, deciding whether to ask VBr®VTA and designing the payment
vehicle or means of compensation.

Employ the CV survey with a sample of the populatd interest.

Analyzing the WTP or WTA responses.

Use the sample data on WTP/WTA to compute totaPYWTA, aggregate benefit and
revenue.

5 Evaluating the survey responses and results (coindusensitivity analysis) (Permagt
al., 2003).

2.1.2.4. The Methodological Basn CVM
The major constraint in the use of contingent vadmamethod has been the possibility for
survey respondents to give biased answers. Thidteig,ontingent valuation surveys are prone to

various types of bias (Tietenberg and Lynne, 2012).
The most commonly possible sources of bias in thailgent valuation method studies are;

strategic bias, information bias, starting-poinas)i hypothetical bias, sampling bias, non-

response bias.
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Strategic Bias: Occurs when the respondent provides a biased answerder to
influence a particular outcome. In this case redpats may deliberately understate
(underbid) or overstate (overbid) their willingnegs pay to influence a particular
outcome (Ahmed and Gotoh, 2006; Tietenberg and &yA012).

Starting-point bias: occurs when the respondents’ willingness to pay uamnas
influenced by a predetermined range of choicess Dims arises when a respondent is
asked to check off his or her responses fall inpilegletermined range of choices (bids)

(Tietenberg and Lynne, 2012). This usually occarsidding games (Gundimeda, n.d).

Hypothetical bias: this bias arises because of the hypothetical natutiee markets and
payments. It occurs since respondents'cardronted with the hypothetical scenario and
they do not face an actual budget constraint.hism¢ase the willingness to pay estimates
are overstated or inflated since s/he will not altlyuhave to pay the estimated value.
Respondents might ignore real-world prices of carieg a good or service (Ahmed and
Gotoh, 2006; Whittington, 2010; Gundimeda, n.d).rdbver,

"What people say they would pay in a contingentuatn method study is

more than they would actually pay if asked to db @danely and Barbier,

20009).
Payment Vehicle bias this bias occurs if the difference in the willmess to pay or

willingness to accept is dependent on the paymelnicie (methods of payment).

Information bias: arises if respondents' willingness to pay or wijhess to accept is
dependent on the amount of information they arergigbout a given good or service
(Gundimeda, n.d). It occurs when respondents skedato state their willingness to pay
or willingness to accept for the good or servicevbfch they have little or no knowledge
(Ahmed and Gotoh, 2006).

Interviewer and respondent Bias:occurs when respondents answer "yes" in order to

impress the interviewer, or to express motivatiod hence overstate their willingness to

pay.
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7 Non-response Biasarises when respondents refuse to answer orlgdierously high
willingness to pay or fallacious zero willingness gay (Protest Zeros). Moreover, it

occurs due to lower response rate (Ahmed and Ga@fg).

8 Sampling Bias:arises due to the improper sampling design andeimgntation (Ahmed
and Gotoh, 2006).

2.1.2.5. Willingness to Pay wsr§Villingness to Accept
The other challenge in the use of contingent valnamethod is the divergence between
willingness to pay and willingness to accept. Thegtion is whether to ask willingness to pay or

willingness to accept in the contingent valuatiostimod.

The problem is, in many contingent valuation stadteis found that, willingness to accept is
much higher than the willingness to pay. That is,
"Respondents tend to report much higher values gioestions that ask what
compensation the respondent would be willing toeept€WTA) to give something
up than for questions that ask for the willingnesgpay (WTP) for an incremental

improvement in the same good or servifEétenberg and Lynne, 2012).

Even if small differences between willingness ty pad willingness to accept are suggested by
economic theory, empirical findings have found éadifferences. According to Hanemagen
al., (1991) when valuing non marketed goods or serwd#s no close substitutes willingness to
pay and willingness to accept yield quite differezdgults. That is, the amount of willingness to
accept is greater than the amount of willingnespag. This divergence is due to income and
wealth effects (Rahmatian, 2005; Cargbml.,2001).

According to Kahneman, Knetsch, and Thaler, (129@) in Tietenberg and Lynne, (2012) the
reason for the large difference between willingnesgay and willingness to accept is the
psychological endowment effect. That is, the psiaifical value of something we own is

greater than something we do not.
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The choice between willingness to accept and wgiigss to pay to use in valuation of non
marketable good or service is associated with thecation of property rights. Asking
willingness to accept is appropriate if the resmanicowns the right to the good or service. On

the other hand, asking willingness to pay is appab@ if the respondent does not own the right.

2.2. Empirical Literature Review

To the best of the researcher's knowledge, theme &ny research conducted on this area using
the contingent valuation method. Hence, all therditures cited in this paper are researches
conducted in other areas of study like improvedewatpply, waste management, and improved
health service, benefit of reduced air pollutioo. therefore, in this sub section the empirical

literature on the above mention non market goodssanvices is reviewed.

According to Yibeltal, (2011), a research conductedthe value of improved water supply
Service using an open ended questions estimate@U$/ found that income and education
positively and significantly affects households WTbh the other hand, age of the household
head affects households WTP negatively and sigmflg. Gossaye, (2007), using a Tobit
modef also found that age of the respondent has negsitiveand statistically significant effect
on the households WTP. Household size, monthlynmecand initial bid are found to positively

and significantly affect households WTP for improweater supply service.

A research conducted on the willingness to payirfggroved water services in Sierra lion by
Brima, (2003), showed that age of the responderditipely and significantly affects
respondents’' WTP for improved water services. @mother hand, age square of the respondent
has negative and significant effect on the respotsdeVTP for improved water services.
Moreover, education and income variables are pesitnd significant determinants of
households' willingness to pay for improved watvges.

A research conducted by Aklilu, (2002), on the Rdwdds’ willingness to pay for improved
solid waste management is also similar with thdifigs of the above cited researchers that is,

age of respondents has a significant (1 percem kgvsignificance) and negative effect on the

! The below cited researches also employed Tobiteinod
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respondents’ willingness to pay. Marital statusnber of children in the household and income
of household have a positive impact on the willeggto pay amount and these variables are

statistically significant.

Medhin, (2006), has conducted a research on theeald demand for improved water service
in urban areas. Medhin has found that income andatbn have positive and significant effect
on the households WTP. A research on the econealigation of antiretroviral drugs in

Ethiopia by Martha, (2003), also showed that thereded coefficient for family size is negative

and statistically significant. Moreover, incomesgiaity is positive and highly significant.

In this part of this sub section the main determisaof households' willingness to pay using

single-bounded dichotomous choice question estoft&it@ugh probit model is presented.

Hence, according to many findings income of thesebiold positively and significantly affects
households' willingness to pay. That is, househ@ldh higher income are more willing to
accept the bid than households with lower incomkalflin et al, 2013; Brima, 2003; Yibeltal,

2011; Medhin, 2006; Aklilu, 2002; Gossaye, 2007).

In most of the literatures education level of thmusehold head positively affects households'
willingness to pay (Medhin, 2006; Aklil2002; Gebrelibanos and Edriss, 2012; Tilakual,
2013; Brima, 2003; Gossaye, 2007; Yibeltal, 2011).

A randomly offered initial bid amount to each hdusld has a negative and statistically
significant effect on the households' willingnesspy. According to the economic theory of
demand, the higher is the bid price; the lessyikeluseholds would be willing to pay, initial bid
price has a negative effect on the householdshgiiess to pay and hence, the coefficient of this
variable is negative (Tilahuet al, 2013; Weldesilassiet al., 2009: Gebrelibanos and Edriss,
2012; Solomon, 2004; Medhin, 2006).

The last and very important point is the comparisetween single-bounded dichotomous choice

and double-bounded dichotomous choice models. Ehieally and empirically, DBDC models
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are found to be more efficient than SBDC modelse TIBDC models increase efficiency as
compared to SBDC models (Carsenal., 1986; Haab and McConnell, 2002; Hanemann and
Kanninen, 1998; Hanemanet al., 1991; Ahmed and Gotoh, 2006; Whitehead, 2000;
Weldesilassieet al., 2009). On the other hand, it is also found that B BDC models do not
increase statistical efficiency when it is compangtth the SBDC models (Yibeltal, 2011).
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CHAPTER THREE
3. METHODOLOGY OF THE STUDY

3.1. Description of the study area

Afar regiorf is one of the four major pastoral regions in Bpiadocated in north eastern part of
the country. The region is divided in to five adistrative zones, which are further subdivided in
to 29 woredas. The region covers around one-tHiphstoral lowlands in the country and about
10 percent of the total area of Ethiopia (Yirgaldr®99).

The Afar region has a total population of 1,390,Z6Bsisting of 775,117 men and 615,156
women; urban inhabitants number 185,135 or 13.3Zepé¢ and rural inhabitants number

1,205,138 or 86.68 percent of the population. Thmalmer of households in the region is about
247,255 and household size is about 5.62 persansopsehold. The number of households and
household size in the urban and rural areas ofdf®n is about 46,702 and 3.96 and 200,553

and 6.00 persons per household respectively (C8@Y)2

Majority of the land is dry and rocky, unsuitabler fcultivation. Out of the total area of the
region (estimated at 97,250km2) cultivable and larkmd constitutes 5.24 percent and degraded
and rocky land 63.7 percent. The region’s altittalgges from a maximum of 1500m above sea
level to a minimum of 166m below sea level. Tempera varies from 25°C during the wet
season to 48°C during the dry season which makgsatitivation unsuitable. Rainfall is erratic
and scarce, annual precipitation ranges from 200mn®00mm. The region is frequently
exposed to persistent droughts and is classifiedras of the drought-affected regions in
Ethiopia. People in the region therefore dependniyaon livestock production for their
livelihood (PPPRSP, 2009).

2Throughout the paper Afar region is synonymousbduas Afar National Regional State.
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According to LCNRDB, (2005) cited in Philpatt al., (2005), the livestock population in the

region is estimated at 703,424 cattle, 1,003,008d$e0f sheep, 2,014,418 heads of goats,
301,733 camels and 16,976 donkeys.

Figure 3.1: Location of the study area

Administrative Boundaries of Afar Regiorn

kilometres

oan asd
Ciraghne by W FIVulaeraihoy Aealyss asd Magpras Use Feb 2000

Source: Philpadt al., 2005

Abala woreda
The study area Aba'ala (formerly called Shiket) edar is found in the northern part of Afar
region, north - eastern part of Ethiopia. Aba’alar&da lies approximately between°13' and

13°30" North latitude and 399" and 3955' East longitude. It is about 50 km east of Miegkel

24



city, Tigray regional state. The study area is ab@rized by a semi-arid type of climate
receiving a bimodal rainfall on average about 428.nfihe soils are generally sandy and salty.
The texture is coarse, with both sands and graeskemts (Diresst. al.,1999, Yirgalem, 1999).

Aba'ala, part of Administrative Zone 2, is borderu the south by Megale, on the west by

the Tigray Regional State, on the north by Berhafethe northeast by Afdera, and on the east
by Erebti. The major town of Aba'ala woreda is Abm' The woreda has a total population of

37,963 (6,878 households) consisting of 20,486 med 17,477 women; urban inhabitants

number 10,301 (2,396 households) or 27.13 pergahtraral inhabitants number 27,662 (4482

households) or 72.87 percent of the population. Adwesehold size of the woreda in general is
about 5.52 persons per household which is lowen ttiee regional household size. The

household size for the urban and rural areas ofMbreda is about 4.30 and 6.17 persons per
household respectively which are above the regiambdn and rural household size (CSA,

2007).

Livelihood of the people in the woreda is also dejsnt on livestock production. The livestock
population in the woreda is estimated at 33,938e;a884,144 heads of sheep, 149,450 heads of
goats, 22,069 camels and 725 mules (CSA, 2004).

3.2. Data Source and Data Type

This research uses mainly primary data (Crossesagitidata) and secondary data. Primary data
is collected from primary sources through dispegrsinContingent Valuation survey with a face
to face interview. The primary data is mainly cotedl through structured questionnaire from the
respondents found within the target area. The tprestire has both close and open ended
guestions. Moreover, primary data is also colledtedh primary sources through focus group
discussions (FGD).

Secondary data is collected from the zone and veoagdcultural, livestock offices and different
researches centers. Different offices and persooatacts are also used to obtain additional
information. Besides, secondary data is also calteérom secondary sources such as Central
Statistical Agency.
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3.3. Sampling Methods and Sample Size
For the proper accomplishment of the study, theaeher used probability and purposive
sampling method. When the size of population iswkmathe population is homogeneous and if

they confined the same geographical area, simpl#ora sampling method is the best.

Afar region is divided into five administrative zesiand one special woreda, further subdivided
into 29 woredas. Aba'ala woreda, part of the Adstiative Zone 2, is purposefully selected for
this study because even if there is a huge cangellaton in all kebeles except the two (Aba'ala
and Hidmo) in the woreda and there is sufficierdilability of camel milk, there is no camel
milk market in the woreda. This woreda has elekebeles these are, Asangola, Undu-
Asangola, Wuhdet or Aba'ala, Hidmo, Wakri-gubi, éfaeli, Arkudi, Wosema, Adi-kelu,
Hariden and Gela-eso. Out of the eleven kebelesdfiau Aba'ala woreda Wuhdet or Aba‘ala and
Hidmo has no camel population because Wuhdet (M)as major town of the woreda and
Hidmo is also a Kebele which is nearest to the mejawn and majority of the population are
Orthodox Tewahedo religion followers. Since the anapbjective of the study is to elicit
households’ willingness to pay (WTP) for camel mdkd to examine the determinants of
households' willingness to pay for camel milk ie thoreda then Aba'ala is purposively selected
based on the objective of the study.

Aba'ala town, based on the 2007 Census conduct#iteb@entral Statistical Agency of Ethiopia
(CSA), has a total population of 10,301 of whonm93,are men and 5110 are women. Moreover,
about 80.53% of the populations are Islamic rehdgllowers and since, most of the time camel
milk is consumed by Muslims, then, the respondargspurposively selected that is, they are all
Muslims. Out of the total Muslim population founa the study area about 250 household were
selected using simple random sampling.

3.4.Elicitation Methods and Questionnaire Design
3.4.1. Elicitation Methods

There are about five major elicitation methodsawoulsed in contingent valuation (CV) surveys.
These are: the open-ended/direct question, biddamge, payment card, dichotomous choice

method (single-bounded dichotomous choice) andotiichous choice method with follow up
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(double-bounded dichotomous choice). Open-endedstigme single-bounded dichotomous
choice and double-bonded dichotomous choice appesaare applied in this study. In the
single-bounded dichotomous choice approach theonelgmts are asked a question requiring a
"yes" or "no"response about whether they would accept the ralydoffered bid or not. In the
double-bounded dichotomous choice approach, thponelents are also asked a question
requiring a yes" or "no"response about whether they would accept the nalydaffered follow

up bid or not. Moreover, if the respondents s@s", another willingness to pay (WTP) question
is asked using a higher bid (the bid would be dedpl! If the respondents sagad”, another
WTP question is asked using a lower bid (the bidilkde halved).

Double-bounded dichotomous choice model is inclugethis study because double-bounded
dichotomous choice model increase efficiency owegle-bounded dichotomous choice model
in three ways. First, the answer sequernyessnoor no-yesyield clear bounds on the WTP. For
the no-no pairs and thejes-yespairs, there are also efficiency gains. Finalhe humber of
responses is increased, so that a give functiofittex] with more observations (Haab and
McConnell, 2002).

3.4.2. Questionnaire Design

To come up with the first draft of the questioneathe researcher did focus group discussion at
the beginning of September 2013. After designirgdfaft of the questionnaire pilot survey was
conducted and total of 14 household heads wereviateed under this pilot survey which was
done by seven experienced interviewers and tharmdser himself. The pilot survey was very
essential to decide whether the researcher shelld/dlingness to pay (WTP) or willingness to
accept (WTA). Accordingly, the researcher have disttito ask on the main survey households
willingness to pay (WTP) than households willinghés accept (WTA) and according to many
literatures willingness to accept (WTA) is muchteg and less acceptable than willingness to
pay (WTP) (Tietenberg and Lynne, 2012). The pilovey has also provided some information
to make some modification in the design of the msimvey questionnaire based on the
responses so as to make it understandable forndspts. In addition to this, the pilot survey
helped the researcher to set the three startiitgaljrbids for the contingent valuation elicitatio

part of the questionnaire.
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The contingent valuation (CV) survey begins witle tbpening statement on "Households'
Willingness to Pay for Camel Milk". In this openistatement household are informed about the
different merits of camel milk such as medicinah&i# (anti-diabetic properties of camel milk,
positive effects of camel milk in controlling highlood pressure, camel milk destroys
Mycobacterium tuberculosis and its advantage oatitrg dropsy, jaundice, spleen ailments,
tuberculosis, asthma, anemia and piles), econoemnefii and its vital role in achieving food

security in pastoral and agro pastoral areas.

The contingent valuation (CV) scenario tries toegas much information as possible for the
respondent about the hypothetical market. Impomairits, which are suggested by Mitchell and
Carson (1989) and Arrowt al., (1993), to be considered in the scenario, arerpurated as

much as possible.

The double-bounded dichotomous choice question wgzsl and the respondent was asked
whether she/he is willing to accept the randomlifierefd bid, and if the individual accepts the
randomly offered bid, she/he would be asked a mighgount (doubled) and if she/he refuses the
randomly assigned bid she/he would be offered aetolid (halved). The double-bounded
dichotomous choice question was also followed bg@en-ended question and if the willingness
to pay in the later is less than the already agesadunt in the double-bounded dichotomous
choice the respondent was asked the reason why®? Witld help to compare the results
obtained from the different elicitation methods aisb to disaggregate the total willingness to

pay of the individual (Solomon, 2004).

The second part of the questionnaire have presegtesstions related with household
characteristics such as household member's education level, agemseital status, family size
and the like. The third part of the questionnaievéh also presented questions related with
household asset ownership and value such as hddskmo ownership, household livestock

ownership and value, households livestock incoraaséhold other assets ownership and value.

The fourth and fifth parts of the questionnaire ab®ut migration and remittance and income

earned from off-farm activities. The sixth part thle questionnaire is also about household
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expenditure such as household food expenditure,sdimmid other food and non food
expenditure, household non food expenditure, haldetixpenditure on health and education

and household expenditure on investment goods.

A total of seven enumerators and one superviserrgiearcher himself) have participated in the
main survey where all the enumerators were selelstes®d on their previous experience in
household survey and their knowledge of Afar lagguawo days training of enumerators was
conducted.

After incorporating the findings of the pilot sugvand focus group discussion the following
double-bounded dichotomous question was develobedce, the amount of initial bid and

follow-up bids and their corresponding sample siatribution is presented in the below table.

Table 3.1: Bid design and number of randomly assigegd sample households

Bids Sample size
1*round 2" round bid if "YES" 2" round bid if " NO"
bid in 1% round in 1% round
15 30 7.5 83
10 20 5 84
5 10 2.5 80

3.5. Method of Data Analysis
3.5.1. Descriptive Method of Data Analysis

In order to analyze the socio-economic and demdgtagharacteristics of the respondents, the
researcher employed descriptive method of dataysisaind statistical techniques like, mean,
frequency, percentages, standard deviation andtschBesides, descriptive method of data
analysis was also used to analyze the reasonkdalisence of camel milk market in the region

in general and in the woreda in particular andrthesferred type of milk.
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3.5.2. Econometric Method of Data Analysis
For the proper estimation of economic value of damiék, the researcher has also employed
econometric method of data analysis. In the ecotrieraethod of data analysis part, a model is
developed to clearly show the relationship betwempendent variable and independent
variables.

Empirical Models

In this study the respondents were asked a douhladed dichotomous choice "yes" or "no"
guestions followed by open-ended questions toteheir willingness to pay for camel milk per
liter. Analysis of survey responses obtained froomulde-bounded, single-bounded and open-
ended questions formats requires different mod&d€X Corporate Document Repository, 2007).
Thus, based on empirical studies, to analyze theeguesponses the researcher has employed
three different econometrics models: for the dodtwended dichotomous question responses,

single-bounded dichotomous questions responses@dended survey responses.

Model for Analyzing Responses to the Open-endedatadn Question

The Tobit Model

In the survey, only 3 (1.20 percent) of the totiple of 250 respondents were eliminated as
invalid responses (protest zeros) that is, onlgahrespondents were not willing to purchase
camel milk if camel milk market is established ivetworeda. On the other hand, about 247
(98.80 percent) of the total sample of 250 respotsdaevere willing to purchase from the
hypothetical camel milk market and their willingee® pay is above zero with some outliers.
Since, the number of invalid responses (protesisjeare very small then this may be too small

to result in sample selection bias.

In this case, the dependent variable is a contiswariable and in the absence of sample
selection bias, we can employ linear regressioneisoike ordinary least square method (OLS)
and the censored regression model such as Tobielmblbreover, in order to decide which
model should be employed in this research the relseaused some criteria for comparison
purpose. As a result, Tobit was found to be supddoOLS because Tobit model has lower
Akaike's information criterion (AIC)/ Bayesian imfoation criterion (BIC). Given two models
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fitted on the same data, the model with the smal@ue of the information criterion is
considered to be better. Moreover, Tobit model feasd to have a better overall significance
level. Hence applying OLS in this study may resaltinefficient estimates. The comparison

between the two models is given in Table 3.2. $orélsult from the OLS method is not reported

in this study.

Table 3.2: Test for comparison of Tat and OLS models

Diagnostic test type Tobit OoLS
Prob > F 0.000 0.078
AIC 1243.859 1643.311
BIC 1284.637 1680.691
Number of observations 221 221
Number of significant variables 5 3

Source: Own survey, 2013

The Tobit model is used given that there is a cemgdrom below at lower limit and from above
at upper limit (because of some outliers). Tobitdelois appropriate for analyzing dependent
variables that cannot take values below or abgvartcular limit. As it is clearly stated above if
the dependent variable takes values below the |dwetr and above the upper limit for some
part of the population and positive continuous galdior the rest of the population the Tobit
model is appropriate. The Tobit model that the aed®er employed here is censored both from
below or left- censoring and from above or riglgnsoring. Hence, the form of the Tobit model
following Verbeek (2000) is:

MWTF = X,8+u, (1)
i=1,2,3,4,5...N,
MWTP= 0 If MWTP =X,8+u =0or MWTP =0
MWTP = X,8+u, If MWTP =X,8+u, >0 or MWTP >0
WherdWTP= is maximum willingness to pay of th household

X, = is vector of independent or explanatory variables
B = Vector of Coefficients

u, = is the error term where, (0, 6

MWTP = is the latent variable
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Xilgz a+BXFBX LXK +B Xk (2)

The model thus describes two things. One is theghility that MWTP = 0 (given X), given

by P{MWTP =0} =P{MWTP =0} =P{u,= —Xiﬁ}1—¢[¥j
The other is the distribution &WTP; given that it is above the lower limit and beldve upper

limit. This is a truncated normal distribution wigltpectation;

E(MWTR|MWTP >0, X,) is given below (whereX, is a scalar explanatory variable).

E[MWTP|MWTP >0, X ] =X, g+ o AX PILO) 3)
P(X';8)/ 0)

The last term on the right-hand-side of the abaygagon is called the inverse of Mills ratio. It

denotes the conditional expectation of a mean —zenmal variables given that it is larger than -

X8

The coefficients in the Tobit model can be intempdein a number of ways. However,
interpreting estimated coefficients from the tabibdel is a bit more complex than interpreting
estimated coefficients from the ordinary least sgsianodel (OLS). Hence, driving (equation
(3)) and interpreting the marginal effect of a dmann X on the probability of having
willingness to pay below the lower limit and abothe upper limit makes it simple for
interpretation and understanding. And this is gias follows;
OpMWTR =0] _ By
0X; o

(X, Bl 0)
@)

, Pwo can be interpreted in a similar way of interprgfnn the probit model.
The marginal effects of a change in theiXthe probability of willingness to pay more thaaro

can be also computed by partially derivate equadymnd is also given by;

OE[MWTP]

=B (X flo) ()
0%;

Meaning the marginal effect of change in the exalary variable upon the outcome MWTi®

given by, multiplied by the probability of positive MWTP
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The estimated coefficients represent the margifiatieof X on MWTR. The marginal effect of
the latent dependent variable of the estimatediceits from the Tobit model represents:
OE[MWTP | X,] _
=B
X (6)

Of course STATA can easily calculate these marggffelcts.

Estimation of the Tobit model is usually done thglhumaximum likelihood estimator and the
loglikelihood function can thus be written as;

logL,(8,0%)= > Iog{l— q{%ﬁﬂ > |og{ \/% ex{_ % (MWTEZ— X B)* ﬂ

Thus, the model for the main determinants of hoolsemaximum willingness to pay can be

specified as follows;

MWTP , = a + B, Inincomehh + S,famsize + S,agehh + 3,age2+ S.educhh + S Inremittan ce + 3,ownland
Bgsexhh+ Byadul_ratio + 5,,Bid1 + u,

Where,a is a constant term angia the error term.

According to Haab and McConnell, (2002); Hanely &=dbier, (2009) for the open-ended CV
survey responses the mean than the median is aopajae method for welfare measures
because it is meaningful from a political consensiswpoint. Maximum WTP of the
respondents can be averaged to produce an estimatan WTP as follows:

> MWTPR
MeanWTP=pyy=~——
n

Where n = is the number of households in the samegtduding households with invalid

response (protest zeros) and each MW3 R reported WTP amount by surveyed households.

33



Model for Analyzing Responses to the Single-Boundatliation Question

The Probit Model

The Random Utility Model (RUM) and Contingent Vs

In the case of single-bounded valuation questiendidgpendent variable takes only two values (1
if the household head is willing to purchase dnig/her response is yes and 0 otherwise). Here,
intention of the research is to quantify the relaship between the income, household socio-
economic and demographic characteristics and tbbapility of households' willingness to
accept for a randomly offered bid values. The basidel for analyzing dichotomous contingent
valuation (CV) responses is the Random Utility Mo(RUM). Therefore, in this study, the
RUM developed by Haab and McConnell, (2002) is eygd. In the CV case, there are two
choices or alternatives, so that indirect utility fespondent j can be written as;

v, =vi(m;,z,,¢) 1)
Where i = 1 is the final state and i = 0 is for #tatus quo. In this case, utility is determined by
m; (the {" respondent's income); @ector of households' socio-economic charactessand;,

a component of preferences known to the individiegpondent but not observed by the

researcher.

If the household answers "Yes", s/he purchasegdbe® and his/her income is reduced by the
amount of the bid (Tilahuet al, 2013). The respondent j answers "Yes" to a requpayment
of B; or will accept the randomly assigned initial bidand only if the following condition is

satisfied.

v(m Bze)>v(mze) @)

IR IR
Where B is the bid amount in Birr aney €35 are the error terms which are assumed to be
normally distributed with mean zero and constaniavee.

The probability of a "Yes" response will be asdolk;

Pr(yes) = Pr(vl(m -B;,z ],51])>v0(mj, ],:S’OJ) 3)

% In this case, the good is camel milk
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The above equation is too general for paramettimmaton. Since almost all approaches begin
by specifying the utility function as additively msable in deterministic and stochastic
preferences then we can rewrite equation (1) asbel

vi(m,z,&)=U/(m,z)+¢ (4)

IR 177 [
With the additive specification of equation (4)e throbability statement for respondent |
becomes

Pr(yes) = Pr[U, (m B. z)+£lj >U (m z)+£oj]

e i

=Pry, (m B. Z) U (m Z)>‘90j_‘91j]

i* i i
= F,[AU] 5)
Wheren= gq;- £1j, AU= vi-vg and F(AU) is the cumulative distribution function of
If the utility function is linear, then the detemstic part of the preference function is linear in

income and covariates.

U;(m)=aiz, +B(m) ©6)
The deterministic utility for the proposed CV sceoas;
Uy(m -B))=az +B(m -B) 7)

Where Bis the price offered to th& fespondent.

The status quo utility is;

Uoi(m;)= aoz, + Bo(m) (8)
With constant marginal utility of income the changeleterministic utility is;
U, —Uy; =az; - 5B, 9)

Where,a =a, —a,and S, = [,

Thus, the probability of "Yes" for respondent j danestimated as;

Pr(az;, - BB, +&; >0) = Pr(g; <az, —IBBj):qp(ﬁ_&J

g g

(10)

Where®. is the cumulative normal distribution functianis the parameter estimate of vector of

households' socio-economic characteristicsfaisdhe parameter estimate of the bid amount.

The likelihood function becomes for the probit miode
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L(a,,B\m, z,B) = |ll {d{ﬁ—ﬁﬂ j{l—d)(ﬁ—@ﬂ | (11)
= o o o o

The study employed the probit model and it is useeixamine factors affecting the willingness
to pay (WTP) of households for camel milk. The mdekes the following form: (Cameron and
Quiggin, 1994).
WTR =X/ B +¢
WTP is unobservable latent variable, that is unobss#evaouseholds’ willingness to pay for
camel milk. But we can observe the dummy variablEPWvhich is defined as:
WTP= 1 If WTF >B!
WTP=0 If WTF <B?
Where,WTP= is willingness to pay of thd'ihousehold (1, if the response is "Yes" and Chef t
response is "No")
X, = is Vector of independent or explanatory variables
[ = Vector of Coefficients

£ =isthe errorterm  where, [0, %)

WTP = is the latent variable

!B is the bid randomly offered to the respondents

WTP, = a + B, Inincomehh + £5,Bidl + S.famsize + §,sexhh + S.agehh + S, age?2
+ [,educhh + g;ownland + Bjadul_ratio + £, In remi tan ce + u,

The mean is an appropriate welfare measure buth®tmedian (Hanemann and Kanninen,
1998). Since the probit model is used to calcuthee mean WTP, for the single bounded
guestions it can be defined as below:
MeanWTP= = -a
B

Wherea = is the constant or intercept term

B =is the coefficient of the ‘bid’ posed to the resgent
The regression parameters will be estimated by Mar Likelihood Estimator using STATA

econometric software.
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Model for Analyzing Responses to the Double-Boundatliation Question
The Bivariate Probit Model

Bivariate Probit model is a natural extension @& frobit model which involves more than one
equation, with correlated error terms, in the samag as the seemingly unrelated regressions
model. This bivariate probit model is interesting its own right for modeling the joint
determination of two variables. The bivariate ptabodel provides a specification for analyzing
a case in which a probit model contains an endagebmary variable in one of the equations.

According toGreene (2012}he general specification for a two-equation mastel

Yo =X, B +&, Yy =1if y, >0, 0 otherwise,

Vo = X5 Bo ¥ &5 ¥y =1if y, >0, 0 otherwise,

In a bivariate probit model, we are interested wo tmain things: the probability that

y; =landy, =1

Pr(y, =1) = Pr(g; >-X;4)
and
Pr(y; =1) = Pr(e; >-X,/)

Given the above two models therefore, the assumptica bivariate probit model is that the

respective disturbances have zero mean and oranearibut are correlated wiih, i.e.

L]

In this case, the generic bivariate probit modg@resented as

& &y

Pr(yli =1y, = 1) = _[ _[(Xli B X2i:821p)d51id£2i

—00 —00

= CDZ(XliIBl’ xziﬂz’p)

Where, &, is a bivariate normal distribution. This functiaan then be estimated using

maximum likelihood (MLE) model to obtain the coefént estimates.
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The bivariate probit model becomes relevant if vaveha priori information that the two
equations may be dependent on each other, theisglisturbance terms in the two equatieas (
ande,;) are correlated or cofe, €2) # 0. This effectively signifies that the probabiliby one
(variable in one of the equations) will be deperndenthe value/probability of the other. In this
case, there may be a need to account for the depeadf the two decision-makings. Joint
estimation in the present of dependence of equatwith each other improves statistical
efficiency. This is the spirit of the bivariate promodels. The bivariate probit model, although
consuming relatively much time, is more likely tongerge than the bivariate logit model
(Greene, 2003).

Bivariate normal probability density functions @ahe most well-known bivariate distributions in
which they let for a non-zero correlation betweka two error terms (Cameron and Quiggin,
1994, Haab and McConnell, 2002). Hence, the rekearcsed the bivariate probit model in this

study to estimate the mean WTP from the double dedmlichotomous choice.

The double-bounded version of discrete response@ies as follow- up question on the initial
guestion, by advancing a higher or lower bid dependn the response to the first bid
(Hanemann and Kanninen, 1998). If we assume thésameed willingness to pay of the
respondent i (WTP) in the first question is between the lowest va&TR") and the highest
value (WTR") and if the respondent is asked whether she/mélling to pay B' amount for a
one liter camel milk or not where g=1 if B is thesf bid amount and =2 if B is the second bid.
Therefore, there are four possible response seqae(a) both answers are yes; (b) both answers
are no; (c) a yes answer followed by a no answet;(d) a no answer followed by a yes answer
(Haab and McConnell, 2002; Hanemann and Kannin@ag)L

a. Yes-Yes, if the respondent answers "yes" for bloghfirst bid and the second bid, that is,
WTP, > B' and WTR> B,

b. Yes-No, if the respondent answers "yes" for thet foid and "No" for the second bid,
that is, WTR> B' and WTR< B?or (B'< WTP < B? that is, the highest willingness to
pay is between WTPand WTR".

c. No - Yes, if the respondent answers "No" for thietfbid and "yes" for the second bid
that is, WTR< B! and WTR> B%
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d. No - No, if the respondent answers "No" for boté finst bid and the second bid, that is,
WTP, < B* and WTR< B?that is, the highest willingness to pay is betw@emd WTF.

Hence, the probability of the responses is giwen b
Pr{Yes /YesP¥” = Pr (WTR' > B!, WTR?> B
Pr{No / No}P"™" = Pr (WTR" < B', WTR?< B?
Pr{Yes / No}®" = Pr (WTR' > B!, WTR?< B?)
Pr{No/ YespP"” = Pr (WTR"' < B', WTR?> B?

The most general econometric model for the doubleded data comes from the formulation
(Haab and McConnell, 2002).

WTR, = 4, +&,

Where WTR; represents thé"irespondent's willingness to pay, and g=1, 2 repssthe first
and second answers. Theandy, are the means for the first and second respombesgeneral
model incorporates the idea that, for an individuaé first and second responses to the CV
guestions are different, perhaps by the same atearbut with different response vectors and

with different random terms.

To build the likelihood function, we first derivled probability of observing each of the possible
two-bid response sequences (yes-yes, yes-no, nawygeaso). For instance, the probability that

respondent j answers yes to the first bid and ribésecond is given by;

Pr(yesno) = Pr(y, + &, = B', i, + £, < B?)

The other three response sequences can be coedtindhe same way. Th& tontribution to

the likelihood function is
L (,UIB) =Pr(y, +&;, 2By, + &, <B*)™ OPr(y, + &, > B', 4, + &, 2 B*)"
OPr(w, +&; <B' i, +&,; <B*)™ OPr(y, + &, <B', 4, + &, >B*)"
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Where YY=1 for a yes-yes answer, 0 otherwise, NYarla no-yes answer, 0 otherwise, YN=1
for a yes-no answer, 0 otherwise and NN=1 for aa@nswer, 0 otherwise. This formulation is

referred to as the bivariate discrete choice mdfi¢he error terms are assumed to be normally

distributed with means 0 and variances @fando’then WTR, and WTR, have a bivariate

normal distribution with meangandy,, varianceso;ando; and correlation coefficiet. The

likelihood function for the bivariate probit modsdn be derived as below.

The probability of a no-no response, is

1_ 2 _
Pr(u, +&; < B i, + &, <BZ)=CDEIEZ(B 'Ul,B 'UZ,;OJ
Jl 0-2

Where®,, is the standardized bivariate normal cumulativetritiution function with zero

means, unit variances and correlation coefficientSpnilarly, the probability of a no-yes
response is

1_ 2 _
g, g,

The probability of a yes-no response is

1_ 2 _
Prisy +&; 2 B, f, + £, <B%) = (Dslsz(_ . ’ . ,_:OJ
0, o,

and the probability of a yes-yes response is

1_ 2
Prig, + &, 2 BY, f, + & 2 B?) = ¢)€1€2(_ B4 ' B~/ 7'0J
g, ag,

Defining y,, = 1 if the response to the first question is yes, @ndtherwise,y, = 1lif the
response to the second question is yes, and Ondsiesd, =2y, — 1, andd, =2y, - 1, the I"

contribution to the bivariate probit likelihood fction is

1 2
Li(u/B)=¢.ﬁgz(dli[B ”l}dz{B ”Z}dlidzip
. a.

1 2
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The bivariate probit model is a parametric modekwb-response surveys. In this study, the

double -bounded dichotomous question data was zedljia Stata econometric software.

Finally, the mean willingness to pay (MWTP) fronvéiiate probit model is calculated using the
formula specified by (Haab and McConnell, 2002).
MeanWTP= = —a
B

Wherea = is the constant or intercept term

B =is the coefficient of the ‘bid’ posed to the resgent
The regression parameters will be estimated by Mar Likelihood Estimator using STATA
econometric software.
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Table 3.3: Description of dependent and independénariables

Variable name

Description

Variable Type

WTP1
WTP2
Bidl

Bid2
MWTP
famsize
sexhh
agehh
age2
educhh
incomehh
Inincomehh
remittance
Inremittance
ownland

adult_ratio

Willingness to pay for one litemeel milk when price is Bidl

Willingness to pay for one litemeel milk when price is Bid2

Randomly offered initial bid aomd

Randomly offered follow-up bichaunt

Maximum willingness to pay for oneet camel milk
Family size of the household
Sex of the household head
Age of the household head arg/e
Age square of the househadd he
Education status of the househead
Income of the household
log of income of the household
Amount of remittance obtainedh®s/household
log of amount of remittance ofal by the household
Land ownership of the household

Ratio of adult male to adult e

Dummy
Dummy
Continuous
Continuous
Continwou
Continuous
Dummy
Continuous
Continuous
Dummy
Continuous
Continuous
Continuous
Continuous

Dummy

Continuous

42



3.6. Description of dependent and independent bimsaand their expected effect

In this section of the research, the descriptiobaih dependent (Maximum willingness to pay,
Willingness to pay for the initial bid and Willingss to pay for both the initial bid and follow-up
bids) and independent variables used are discubsm@over, the expected effect independent
variables on the dependent variables have alsceqext In order to identify the potential
determinants (socio-economic and demographic ctersiics of respondents) of willingness to
pay, review of both theoretical and empirical btieires, previous researches on the households'
willingness to pay using a contingent valuation o€t in different goods and services are

properly documented.

3.6.1. Description of Dependent Variables

MWTP (Maximum willingness to pay)

Here, the respondents are asked to state theimmiaxiwillingness to pay for one liter of camel
milk in Birr (open ended/direct question). In thisse, the dependent variable MWTP (Maximum
willingness to pay) takes a continuous value ardrésearcher employed a censored regression

model, that is, the Tobit model.

WTPL1: is Willingness to pay for one liter of camel millhen its price is Bid1 (initial bid). This
is the dependent variable used in the probit mddilgle bounded dichotomous questions
method). This variable is a dummy variable whicketathe value of 1 if the respondent is

willing to accept the randomly offered initial bidad O otherwise.

WTP2: is Willingness to pay for one liter camel milk whigs price is Bid2 (the follow-up bid,

the first bid was doubled if the respondents respdar the first bid is "Yes" and it was halved if
the respondents response for the initial bid was")Nl necessitate this dependent variable in
order to elicit the double-bounded dichotomous ohomethod and increase the gains in

statistical efficiency.

In the double bounded dichotomous choice methogk thee two dependent variables these are;
WTP1 (Willingness to pay for one liter camel milk whés price is Bidl or initial bid) and
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WTP2 (Willingness to pay for one liter camel milk when firice is Bid2 or the follow-up bid).

Here, the correlation (rho) of the two error termsthe two dependent variables should be
identified and if their correlation (rho) is diffant from zero, we can employ a bivariate probit
model otherwise not. In this case, the initial lsdsupposed to affect the follow-up bid or the
decision of the respondent on his/her willingnespdy with the second bid is dependent on the
amount of the first (initial) bid (Green@012; Haab and McConnell, 2002; Yibeltal, 2011,

Hanemann and Kanninen, 1998).
3.6.2. Description of Independent Variables

agehh:is age of the household head in years and ista&atinuous values. Even if there are no
literatures on the effect of households' age oir thidlingness to pay for camel milk there are
numerous literatures on other goods and sefi¢tance, according to various literatures age of
the household head negatively and significantledifitheir willingness to pay (Brima, 2003;
Medhin, 2006; Aklilu, 2002; Gossaye, 2007; YibeltadD11l; Solomon, 2004). Some other
literatures have shown that age of the househdd pesitively affects their willingness to pay
(Amarech, 2007; Solomon, 2007). Therefore, thempoisinidirectional relationship between age
of the household head and their willingness to payhis research, age of the household head is
expected to positively affect households' willingsi¢o pay but until some point, that is, there
may be an inverted "U" shaped relationship as altrée life cycle hypothesis and the results of

this study may be in tandem.

ageZ2:is age square of the household head which takesnoous value. Here, this variable is
needed to check whether the life cycle hypothesigalid in this study or not. Therefore, the

expected sign of this variable is negative.

educhh: is education level of the household head. Thisabée is a dummy variable and it is

equal to 1 if the household head is literate aifdie household head is illiterate. In most of the
literatures education level of the household hezxitively affects households' willingness to pay
(Gebrelibanos and Edriss, 2012; Tilahetral., 2013; Gossaye, 2007; Yibeltal, 2011; Amarech,

* To the best of the researcher's knowledge therm iany research conducted on this area usingahgngent
valuation method hence, all the literatures citedhis paper are researches conducted in othes afestudy like
improved water supply, waste management, and ingorbealth etc.
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2007; Solomon, 2007). In this study, more educatagsehold heads are expected to have more
knowledge and awareness about the economic anthHheahefits of camel milk. Thus, the
expected sign of this coefficient is positive amlieation level of the household head expected

to have a positive effect on the households' vghiess to pay for camel milk.

sexhh:is sex of the household head which is a dummabbe and equals to O if the household
head is male, 1 for female household head. Thisaliar is one of the determinants of
households' preference for camel milk. In manydiieres the relationship between sex of the
household head and his or her willingness to pawos clear. Some found a positive but
insignificant relationship between sex of the htvadée head and his or her willingness to pay
and some others found the other way relationsimafech, 2007; Tilahuret al., 2013;
Gebrelibanos and Edriss 2012) found positive aatssically significant relationship between
sex of the household heads and their willingnegsatg if the head of the household is male. In
this case, male headed households are expecteaveoehhigher willingness to pay than the
female headed households. Thus, the expected stgis @oefficient is negative. This is because
male headed households are expected to be fingrioeter than female headed households and

they have more decision power so that they candre milling to pay and purchase.

famsize is family size for the household adjusted forladqguivalence. The variable famsize is
a continuous variable which takes a continuousevand it is one of the most determinant
factors of households’ willingness to pay for cammék. In this study, family size is expected to
negatively affect household’s willingness to payattis willingness to pay decreases as family

size increase perhaps reflecting the effect ofnmeon per capita basis.

incomehh: is income of the household member which is a ooltis variable. Here, income is
the amount of birr obtained from all members of llbesehold and from all sources). According
to the general demand theory income and quantityateled are positively related in the case of
normal goods and are negatively related in the oéseferior goods. Hence, households with
higher income are expected to have higher willisgn® pay for normal goods and services.
Almost all literatures prove the positive relatibigsbetween household income and households'
willingness to pay. For instance, (Aklilu, 2002; ke, 2003; Brima, 2003; Tilahwet al.,2013)

45



did obtain a positive and statistically significaielationship between household income and
households' willingness to pay.
In this study, it is also expected that househaltbme affects households' willingness to pay

positively and significantly. Thus the expectedhsig this variable is positive.

remittance: is amount of remittance obtained by the househottle year 2012/13. This can be
amount of Birr obtained from both domestic andrimé¢ional type of migration. This variable
is a continuous variable and it is expected to leapesitive effect on the households' willingness

to pay. Therefore, the expected sign of this Wéeiss positive.

adult_ratio: is the ratio of adult male to adult female andalites a continuous value. In this
study, members of the household whose age areegr@aéqual to 15 years of old and less than
or equal to 64 years old are considered as adb#.ekpected sign of this variable is negative
since a household with abundant adult male haslilkedg to have a higher income and higher

willingness to pay.

Bidl: is a randomly offered initial bid amount to eacbukehold. Tilahuret al., (2013);
Gebrelibanos and Edriss, (2012); Solomon, (2004edivh, (2006), found a result which is
consistent with economic theory of demand thaths, higher is the bid price, the less likely
households would be willing to pay. In this stuthg initial bid price is used as one of the most
determinant independent variables of householdkhgness to pay for the camel milk. In line
with the economic theory of demand and with theifigs of previous researches, in this study,
initial bid price is expected to negatively afféoe household head willingness to pay and hence,

the coefficient of this variable is negative.
ownland: is land ownership of the household. This variabla dummy variable, takes a value

of 1 if the household head own cultivable land @ratherwise. This independent variable is also

expected to positively affect the household headlsgness to pay.
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CHAPTER FOUR
4. RESULTS AND DISCUSSIONS

The study mainly used primary (cross-sectionalp @atlected through structured questionnaire
method from about 250 households drawn using simguldom sampling technique from the
woreda. In this chapter the results obtained udegcriptive and econometric methods of data
analysis are discussed. Hence, in the first pathisf chapter households socio-economic and
demographic characteristics (such as householdshegel education, sex, households preferred
type of milk and so on) that affects householddingness to pay for camel milk are analyzed
via descriptive method of data analysis and theltesre discussed. Moreover, the reasons for
the absence of camel milk market in the woredaatse discussed. In the second part of this
chapter the collected raw data was analyzed usiogagnetric method of data analysis in order
to investigate the determinants of households' mami willingness to pay for camel milk using
Tobit model and households' maximum willingnesspty is used to estimate aggregate
economic benefit. Probit model was also employedutaerstand the factors that affect
households’ probability of accepting the initiatlmffered to households. Furthermore, Bivariate
Probit model was also used to investigate whether double-bounded dichotomous choice
elicitation format increases statistical efficiencgmpared with single-bounded dichotomous
choice method and the mean willingness to pay fthen closed-ended questions were also
computed.

4.1. Descriptive Analysis

In this subsection the socio-economic and demoggagtaracteristics of households is analyzed
using, percentages, frequency distributions and€ha

4.1.1. Socio-Economic and Demographic &ttaristics of Households
As stated in the above opening paragraph, theudsta for this study is a primary data collected
from randomly selected a total of 250 sample hooiseheads. The detail summary statistics of
surveyed household heads’ is given in AppendiXfithe total 250 sample surveyed household
heads 47 (18.80 percent) were female headed anertender 203 (81.20 percent) were male

headed households. The mean household size anl¢ farei adjusted for adult equivalent of the
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total sample household heads is 6.26 and &8pectively, which are higher than the regional
and the woreda household size with 5.62 and 5.52ope per household respectively. The
sample households are with a minimum of 1 househwdhber and with a maximum of 12
household members. From the total 250 sample holglkads 222 (88.80 percent) are married
and the remaining 28 (11.20 percent) are not. Eta showed that the average dependency ratio
is 1.007 with a minimum of 0 dependants and maxinafi dependants to 1 independent. The
average dependency ratio 1.007 implies that thebeuraf dependents and independents in the
total sample households is almost equal. On ther dthnd, the data also showed that the average
number of adults in a given household is about 386 a minimum of 1 adult household

member and maximum of 9 adult household members.

As far as age of the household heads is concethedverage age of the sample households is
40.22 years which ranges from 20 to 100 years ©fd¢he 250 household heads about 150 (60
percent) of them did not attend any formal educatiiterate) and the remaining 100 household
heads did attend formal education or they arealieerThe average years of schooling is 4.62
ranged from illiterate or zero years of schoolimga maximum of more than 16 years of
schooling, that is, Masters Degree. Out of thel tdterate household heads 17 (17 percent) of
them did attend their primary education (from ga8¢ which excludes those household heads
who were attending informal education but can raad write, 45 (45 percent) did attend their
secondary education (from grade 9-12) and the rn@B8 (38 percent) did attend their tertiary

education (Bachelor and Masters' Degree).

The sample surveyed households earn an averagalanname of Birr 31,604 which ranges

from a minimum of Birr 0 to maximum of Birr 181,2@@r annum and Birr 152,799 is the mean
monetary value of assets owned by the sample holdsehMoreover, the sample households
spent an average of Birr 51,243 per annum with mmuim of Birr 8,322 and a maximum of

Birr 328,068 for different purposes such as houlskhdood and non food expenditure. The
average remittance obtained by the sample houselthidng the year 2012/13 is about Birr
2,714 which ranges from Birr 0 to Birr 52,000. Q@iitthe 250 sample households 148 (59.20
percent) of them own land withholding rights and temaining 102 (40.80 percent) of them do

not own land.
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4.1.2. Households willingness to purchafseamel milk

In the structured questionnaire, households wekedasvhether they are willing to purchase
camel milk had it been camel milk market in the eda. Hence, out of the 250 sample
household heads 247 (98.80 percent) are willingpuocchase camel milk and only 3 (1.20
percent) of them are not willing to purchase camdk from the hypothetical camel milk
market. Those 3 respondents who are not willinguachase camel milk, they were asked to
state their reasons and respond that, 1 of thed) sas because there are better substitutes of
camel milk such cow and goat milk and "I do notlgamel milk". The remaining 2 respondents

reasoned out that, it is not allowed to purchaseetanilk from market by their tradition.

Table 4.1: Households' willingness to purchase

Willingness to purchase of households Frequency  Percent (%) Cum.

Do not willing to purchase 3 1.20 1.20
Willing to purchase 247 98.80 100.00
Total 250 100.00

Source: Own survey, 2013

4.1.3. Households willingness to pay gitleminitial and follow up bids
In order to determine household heads willingnessaty for camel milk, they were asked their
willingness to pay by giving them randomly assignlecke initial bids and randomly assigned
follow up bids. Hence, given the randomly assigméghl bids, out of the 247 household heads
who are willing to purchase camel milk 215 (87.G%gent) of them said "yes" or they were
willing to accept the initial bids and the remamid2 (12.96 percent) said "no" or they were not

willing to accept the initial bids.

Household heads willing to pay given the initiati4i the follow up bids were doubled and for
those household heads that were not willing to @icttee initial bids, the follow up bids were
halved. Hence, given the randomly assigned follpvbids 148 (59.93 percent) household heads
said "yes" or they were willing to accept the fellop bid and 99 (40.07 percent) household

heads said "no" or they were not willing to acctd follow-up bid. Therefore, this result is
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consistent with the economic theory of demand, i)ats the price of the product itself increases
the quantity demand of that product decreasestiggiaribus. Given the initial bid 215 (87.04
percent) household heads were willing to accepirtitial bid. However, given the follow up bid
only 148 (59.93 percent) were willing to acceptwtich is decreased by 27.11 percent. The

result is summarized in the below table.

Table 4.2: Households' willingness to pay given thaitial and follow up bids

WTP2
WTP1 no yes Total
no 0 32 32
yes 99 116 215
Total 99 148 247

Source: Own survey, 2013

4.1.4. Households' maximum willingnespay for camel milk
Household heads were also asked an open-endedoguéstorder to state their maximum
willingness to pay for one liter of camel milk frothe hypothetical camel milk market. Hence,
the data showed that households' willingness tofpapne liter camel milk is positive with a

minimum value of Birr 8 and maximum value of BiGaL

As it is indicated in the third chapter of this dgyuaccording to Haab and McConnell, (2002);
Hanely and Barbier, (2009) for the open-ended OWesuresponses the mean than the median is
an appropriate method for welfare measures bedaiséess affected by outliers and it is also
meaningful from a political consensus viewpointnele, maximum WTP of the respondents can

be averaged to compute an estimate of mean WTéllaws$:

MWTP
= ZIOTE

MeanWTP=

Where n = is the number of households in the samyptduding household heads with invalid
response (protest zeros) and each MW$Ra reported WTP amount by surveyed household

heads.
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n =247y MWTPR = 4395

Hence,MeanWTP= = %975: 17.79Birr

As it is stated above, the mean willingness tofpayne liter of camel milk is Birr 17.79 and the

total willingness to pay ¥395Birr .

4.1.5. Households preference for diffetgpes of milk
Household heads willingness to pay for camel mdk be affected by their preferred type of
milk. That is, household heads may have highetingiliess to pay for the most preferred type of
milk and lower willingness to pay for the leastfereed type of milk. Hence, from the total 250
household heads 222 (88.80 percent) prefer canik] &1 (8.40 percent) prefer cow milk and
the remaining 7 (2.80 percent) prefer goat milk.

Table 4.3: Households preference for differg types of milk

Preference Frequency Percent (%) Cum.
Camel milk 222 88.80 88.80
Cow milk 21 8.40 97.20
Goat milk 7 2.80 100.00
Total 250 100.00

Source: Own survey, 2013

Moreover, the sample household heads who prefeastl milk than cow and goat milk were
asked to state their reason why camel milk is thegferred type and their response was because
of its medicinal and nutritional value which is swtent with the findings of many researchers
such as (Agrawaet al., 2003; Musingaet al., 2008; LPPS, 2005; Yagil, 1982). According to
Musingaet al., (2008) in Kenya, Somalia, Sudan and Ethiopia temahd for camel milk has
rapidly increased in recent years. Camel milk i$ just consumed by pastoralists but being
increasingly sold in urban areas in local and md@onal markets because of its nutritional and
health benefits. The milk is believed to offer @yantive cushion over peptic ulcers; moreover,
it is three times richer than cows’ milk in Vitam@ It is rich in iron, non saturated fatty acids

and Vitamin B. The milk also has anti-bacterial goments that suppress bacteria and pathogens
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from inducing disease. Camel milk is rich in vitan€@ (Knoess, 1979). Camel milk compares
very favorably with human milk and this stresses tmportance of camel milk for human
nutrition (Yagil, 1982).

4.1.6. Why there is no camel milk markethe woreda?
As it is clearly indicated in the first chapter, nmany parts of the world camel milk market is
missing. Although there is a growing popularity and demawd €amel milk in Western
countries, for instance, most of the countries Hawes that prevent the importation and sale of
camel milk. In Rajasthan, India, there are traditional culturastrictions on the sale and
processing of camel milk, and it is not marketedthie core camel breeding areas, such as
Bikaner, Jodhpur and Jaisalmer (Sadri, 2004).

In Ethiopia, under rain fed conditions, camels bammilked 13 kg per day (Knoess, 1979). The
Afar farmers rearing cattle and camel are estimé&teget an average of 1 to 1.5 litres of milk
with afar zebu against 4 to 5 liters with Dankainel (Richard and Gerard, 1985), and the
region is well known for its production of cameldaoamel products such as camel milk and
camel meat. However, the milk of the Afar camelsas allowed to be processed and sold (Dahl,
1979) cited in (Yagil, 1982).

But, why there is no camel milk market in the regim and in the woreda?

In this study the potential reasons for the absexiceamel milk market are discussed. Both
structured questionnaire and focus group discusgt@D) were used in order to identify the
main reasons for the absence of camel milk marke¢he region in general and the woreda in

particular.

The results from the focus group discussion (FGIwsed that, camel milk owners are not
willing to sale their camel milk not because ofithreligion rather it is due to other reasons. The
data which is obtained from the focus group disamsshowed that, according to the Islamic
religion camel milk is considered as superior toeotypes of milk and this is consistent with the

findings of other researches.
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According to Razicet al., 008),

"Camel was originally domesticated for milk. Godtefl cow camel to
Prophet Saleh some 3500 B.C back to drink the amlit. The camel's milk
was a gift from God for the Arab Bedouins. In thyHQuraan the true worth

of the camel has been described."

"According to Khan, (1974) cited in Raziq et a0(8), the desert dwellers
when turned to God in complaint about the climatel dack of food, God
heard their pleas and came to their aid; God séent the she camel to drink

her milk and they became well."

According to a hadith, camels and their products generally regarded as superior to others
(Gaye, n.d). Therefore, both empirical literatusasd the collected data from focus group
discussion showed that, religion do not prohibe tale of camel milk rather the religion

considered camel and camel products as they asgisufo others and other products.

The results from the focus group discussion (FGBY ahowed that, the reasons for the absence
of camel milk market is not also because of theatamilk owners are not willing to sale their
camel milk. That is, the unwillingness to sale bé tcamel milk owners is not the main or
internal reason but it is the traditional (tradifjorestrictions and their perception. The Afar
pastoralists perceive (believe) that if they skdit camel milk, their camels will all die. As a

result, the camel milk owners are not willing téesteir milk.

The data from the structured questionnaire shovirad, there are different reasons for the
absence of camel milk market in the region in gainend the woreda in particular. Therefore,
out of the 250 respondents, only 2 (0.80 percehthem responds that the reason for the
absence of camel milk market is due to lack of dehfar it, that is, consumers do not want to
purchase camel milk. On the other hand, 78 (31€26gmt) of the respondents answered that the
main reason for the absence of camel milk markttagradition of the Afar people since it does
not encourage sale of camel milk and 53 (21.20gmyof the respondents answered that camel
milk owners are not willing to sell, only 5 (2.0@ngent) of the respondents said it is because of

both consumer are not willing to purchase and predtiare not willing to sale. Majority or 112
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(44.80 percent) of the respondents said that, tieer@o camel milk market because of the
tradition restricts camel milk market and the camék owners are not willing to sell their milk.
However, no one mentioned religion as one of tlasoa for the absence of camel milk market

in the woreda.

Table 4.4: The reasons for the absence of camel kiharket in the woreda

Reasons for the absence of camel milk market Frequency Percent (%) Cum
Camel milk owners are not willing to sell 53 21.20 21.20
Consumers do not want to purchase camel milk 2 0.80 22.00
Both of the above 5 2.00 24.00
Tradition do not encourage camel milk market 78 31.20 55.20

Camel milk owners are not willing to sell &
Tradition do not encourage camel milk market 112 44.80 100.00

Total 250 100.00

Source: Own survey, 2013

The above statement is also depicted in the clegoirh which shows that the main reasons for
the absence of camel milk market in the woreda taee traditional restriction and the
unwillingness to sell of camel milk owners and tredition which does not encourage camel

milk market.

Figure 4.1: Reasons for the absence of camel milkarket
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4.1.7. Distribution of "Yes" alldo" responses
In the double-bounded dichotomous choice modeletlage four possible response sequences:
these are; both answers are yes (Yes-Yes); botheasnsre no (No-No); a yes answer followed
by a no answer (Yes-No); and a no answer followgdabyes answer (No-Yes) (Haab and
McConnell, 2002).

Table 4.5 Distribution of “Yes” and “No” answers

Responses YY YN %YY %YN
NY NN %NY N

Thresholds(all bids) n
247 116 99 46.96% 40.08%
32 0 12.96% 0%

Source: Own survey, 2013

From table 4.5 the numbers of respondents who nespees" to the first and "yes" to the second
bid are 116. On the other hand, no one has regpidmb" to the first bid and "no" to the second
bid. Moreover, the number of respondents who reggoi” to the first bid and "yes" to the

second bid and "yes" to the first and "no" to teeasnd bid are 32 and 99 respectively.

4.1.8 Distribution of “Yes” and “No” answgeto first and second bids
The distribution of “Yes” and “No” answers to thereesponding initial and follow up bids are
given in table 4.6. There are three randomly agsignitial bids for a liter of camel milk and if
the respondent accepts the first bid, the initidl would be doubled; on the other hand, if the
respondent does not accept the initial bid, thgirbid would be halved.

When the initial bid was Birr 5 per liter, all resplents who are randomly been offered this bid
opted to accept it. That is, 80 out of 247 respatslevere randomly offered this bid and all of
them accepted the initial bid. However, when thgahbid is doubled 71 out of 80 respondents
accepted it; the remaining 9 respondents did noegicthe bid and none of the respondents

answer "NY" and "NN". As far as the second initledl is concerned, the second initial bid
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which is randomly offered to 84 household head8iis 10 per liter. In this case only 32
respondents answer "YY" (yes to first and yes @ ftillow up bids) and none of them answer
"NN" (no to first and no to the follow up bids). @ime other hand, 48 of the respondents answer
"YN" (yes to first bid and no to the follow up bjdand only 4 respondents answer "NY" (no to
first bid and yes to the follow up bids). Regardthg third initial bid, which is Birr 15, majority
(42 out of 83) respondents answer "YN" (yes ta fiid and no to the follow up bids) and no one
answers "NN" (no to first and no to the follow uild). However, only 13 respondents answer
"YY" (yes to first and yes to the follow up bids)ch28 of them answer "NY" (no to first and yes
to the follow up bids).

Table 4.6 Distribution of “Yes” and “No” answers to first and follow up bids

Responses YY YN %YY %YN
NY NN %NY % NN
Thresholds n
(2"
5(10/2.5) 80 71 9 88.75 % 11.25 %
0 0 0.00% 0.00%
10(20/5) 84 32 48 38.09% 57.14%
4 0 4.76% 0.00%
15(30/7.5) 83 13 42 15.66% 50.60%
28 0 33.73% 0.00%

Source: Own survey, 2013
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4.2. The Econometric Analysis

In this part of the chapter, econometric methoddafa analysis is used to estimate the
coefficients of the socio-economic and demographrtables that affect households' willingness
to pay for camel milk. In order to estimate the fGomnts for the socio-economic and
demographic variables Tobit, Probit and Bivariat®b? models with maximum likelihood
estimation method are employed. Tobit model is usedrder to estimate the coefficients of
independent variables for the open-ended contingangation questions (to estimate factors that
affect households' maximum willingness to pay famel milk). Moreover, Probit and Bivariate
Probit models are also employed in order to es@raefficients of independent variables for the
single-bounded and double-bounded dichotomous elhadels respectively.

When we use cross-sectional data we may encoundétepn of heteroscedasticity (Greene,
2008). In order to correct the heteroscedasticigbiem we can estimate the robust standard
errors instead of the usual standard errors (Walgdr 2002). Thus, the econometric models
which are used in this study are corrected for rbstedasticity problem using the robust
command in Stata and from correlation matrix (datren coefficient analysis), it is observed
that there is no multicollinearity problem amonglependent variables except for age and age
square. Age square variable is included in ordesetdy the life cycle hypothesis. According to
Gujarati, (2004) rule of thumb, multicollinearity ia serious problem, when a correlation
coefficient between two independent variables satgr than or equal to 0.8. Therefore, from
correlation matrix generated using the survey datas shown that there is no series
multicollinearity problem in this study. Detail dapation on the correlation between the

independent variables is available in Appendix IV.
In this section, the results obtained using thedahmodels is presented and discussed. First, the

result of Tobit model is discussed and next thé®end Bivariate Probit models are presented
and discussed.
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4.2.1. Tobit Model Results and Discussion

In table 4.7 the result for Tobit estimates of maxmn willingness to pay for camel milk is
presented. As it is clearly shown in the table Welthe null hypothesis which says the
coefficients of all independent variables includthg constant term are equal to zero is rejected
even at 1 percent level of significance since theaRie Prob > F) is equal to 0.0000. Hence,

this implies that the model is overall significant.

Interpretation of the Tobit coefficients dependsvdmether one is concerned with the marginal

effect of the independent variables on the latemtable, observed dependent variable and the
uncensored observed dependent varidhl¢his study the researcher is interested to stded

the determinants of actual maximum willingnessag pf the respondents. Therefore, out of the
four marginal effects (marginal effect on the lateariable, actual variable, conditional on being

uncensored and on the probability, that an obsiervas uncensored) the marginal effect on the

actual variable is used in this study. The margafigct results are given in Appendix VI.

As reported in table 4.7, log-transformed houselwddme positively and significantly affects
households' maximum willingness to pay for camekntCoefficient of the variable has the
expected sign and is consistent with the genenadade theory which says, there is a positive
relationship between income and quantity demandeitheé case of normal goods and there is
negative relationship in the case of inferior goadd it is also in line with the results obtained
by Gossaye, (2007); Aklilu, (2002); Medhin, (2008)artha, (2003); Brima, (2003); Yibeltal,
(2011), who did find a positive and statisticaligrsficant relationship between households'
income and their willingness to pay. Other thingsain constant, as income of the household
increases by 1 percent the predicted value of tmlde' maximum willingness to pay for camel

milk increases by 0.85 Birr.

The parameter estimate for remittance is also fstgmt and has the expected sign. It affects
households’ maximum willingness to pay for camelknmositively and significantly. The
positive relationship between remittance and hoalsishmaximum willingness to pay for camel
milk may be through the impact of remittance on hbeseholds' ability to pay for camel milk.

That is, households' who obtained remittance eiffoen abroad or from domestic sources can
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afford purchase of camel milk and hence, they meawitling to pay higher price than those who
did not obtain remittance. As reported in table, 43 remittance obtained by the household
increases by 1 percent the predicted value of tmlde' maximum willingness to pay for camel
milk increases by 0.36 Birr, holding other indepemidvariables constant.

Age of the household head has a positive and sgnif effect on the maximum willingness to
pay for camel milk. Hence, ceteris paribus, one yeerease in the age of the household head
increases the predicted value of households' marimillingness to pay by 0.294 Birr. This
result is consistent with the expected sign andl e finding of (Brima, 2003). But, it is not in
line with the findings of (Yibeltal, 2011; MedhiB006; Aklilu, 2002; Gossaye, 2007).

Due to the absence of unidirectional relationsheépMeen age of the household heads and their
maximum willingness to pay let us check whethereahs linear or non linear ( for instance, an
inverted "U" shaped relationship as a result of lifee cycle hypothesis) relationship using

another independent variable age square.

Age square is another main determinant variableooateholds' maximum willingness to pay for
camel milk. The age square variable is includedenfy whether the life-cycle hypothesis is
valid or not in this study. According to the lifgate hypothesis individuals have an income
which is relatively low at the beginning and endladir life, when their productivity is low and
earned high income during the middle years of thiéx when their productivity is high
(Branson, 2006). Therefore, as reported in table ih. line with the expectation, age square
affects households' maximum willingness to pay tiegly and significantly. This result is also
in line with the finding of Brima, (2003) and cobwrates the life cycle hypothesis. This implies
that household heads found in the middle age ame mdling to pay than the very young and
old age household heads and this may be relatekdetgroductivity of the household heads.
Household heads found in the middle age are mar@ugtive than the very young and old age
ones. Consequently, the middle age household hemtshigher income and as a result, their
maximum willingness to pay tends to be higher ttr@nyoung and old age ones. Thus, as age
square of the household head increases by onghggaredicted value of households' maximum

willingness to pay decreases by 0.003 Birr, keepihgr things constant.
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The initial bid (Bid1) is included in order to tebte existence of starting point bias. It is found
that, the initial bid has a positive effect on tltmiseholds’ maximum WTP for camel milk and it
is statistically significant even at 1 percent legksignificance. This implies that households'
willingness to pay amount is upwardly biased. Temult is in line with the finding of (Gossaye,
2007).

Land ownership of the household, as it is expectea§ positive sign. But, this result is

statistically insignificant. The sign of sex vatiabs negative as it is hypothesized. The sign of
the sex variable implies that, male headed houdshw@ve higher willingness to pay than female
headed households. However, this result is stiftiinsignificant even at 10 percent level of

significance.

Family size adjusted to adult equivalent and arhtlb which is the ratio of adult male to adult
female have the expected negative sign. Theseblesiare, however, statistically insignificant.
Education level of the household head is also andtatistically insignificant variable with the
unexpected negative sign. The negative sign ofctiedficient of this variable indicates that,
household heads with higher level of education Hawer maximum willingness to pay than the
household heads either with lower level of educato household heads who are illiterate or
both. However, as it is already stated in the alstagEement the coefficient of this variable is not

statistically significant.
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Table 4.7: Tobit Estimates of Maximum Willingness & Pay for camel milk

Unconditional Expected Value

Variable Coef P>|z| dF/dx P>|z|

Inincomehh  .8485956* 0.066 .8448549 0.065
(.4598385) (.4577)

Inremittance .364167*** 0.007 3625617 0.006
(.1334302) (.13282)

famsize -.1167314 0.624 -.1162169 0.623
(.2374825) (.23648)

sexhh -1.445593 0.182 -1.43766 0.181
(1.080513) (1.07379)

agehh .295313** 0.034 .2940113 0.033
(.1387591) (.13814)

age2 -.0029195** 0.013 -.0029066 0.012
(.0011608) (.00116)

educhh -.0293881 0.980 -.0292584 0.980
(1.159338) (1.15422)

Bidl A4411978*** 0.000 439253 0.000
(.1123441) (.11177)

ownland 1.555184 0.107 1.548624 0.106
(.9610046) (.95692)

adul_ratio -.2110696 0.606 -.2101392 0.605
(.4086518) (.40682)

_cons -1.223401 0.806
(4.967903)

Number of obs = 221

F( 10, 211)= 4.76
Prob>F  =0.0000
Pseudo R =0.0288

Source: own survey, 2013 *** ** &* Statisticallgignificant atl%, 5% andL0% respectively

Figures in parenthesis &tandard Errors
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According to Haab and McConnell, (2002), for theeim@nded contingent valuation survey

responses the mean measure is an appropriate nfetheelfare measures.

4.2.2. Probit Model Results and Discussion

As stated in the introductory part of this sectithre probit model is also employed in order to
analyze the factors that affect households' willegs to pay for camel milk given a randomly
assigned initial bid for the single-bounded diclmabais choice questions. The probit model is
corrected for the problem of multicollinearity. mothe correlation matrix (correlation

coefficient analysis) it is observed that therents serious multicollinearity problem among
independent variables. The probit model is alsoeoted for the heteroscedasticity problem

using the robust command in Stata (robust stanelaods are estimated).

The Probit estimates of households' willingnespdyg for camel milk result is obtained using
StatalO and it is given in table 4.8. From the fireltimates it is possible to interpret the
coefficients of the independent variables basedthen sign and significance level of those
coefficients in determining households’' willingness pay for camel milk. That is, the
coefficients of the probit model give only the sfgrance and the direction (sign) of the effect of

independent variables on the households' probabiiiaccepting the randomly offered bid.

The dependent variable in this case is househwitisigness to pay for one liter of camel milk
when its price is Bid1 (bid which is randomly assd to the sample households). This variable
is a dummy variable which takes the value of 1hé trespondent is willing to accept the

randomly offered bid and O otherwise.

The result for the probit estimates of househgddsbability of accepting the randomly offered
bid is presented in table 4.8. At the bottom oléah8 we see that 221 observations in the data
set were used in the analysis. The Pseufdis Fhe measure of goodness of fit, which is 0.3956
This implies that 39.56 percent of the variationthe households' probability of accepting the
randomly offered bid is explained by the indepemdeamiables in the model. The Wald chi2

® The mean measure which is an appropriate methoddtiare measures for the open-ended contingdnatian
survey responses is already computed and givemeinléscriptive analysis part of this chapter, iggpa0 and it is
about 17.79 Birr.
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(10) 48.86 with a p-value (Prob > chi2) 0.0000stel the probit model as a whole is statistically
significant, as compared to the model with no prexs. The hypothesis that all the coefficients
of the independent variables are simultaneoushaletju zero that is, none of these potential
factors affect households' probability of acceptihng randomly offered bid for camel milk is

rejected even at 1 percent level of significance.

As reported in table 4.8, the coefficient for tlog-transformed income is significant at the 5
percent level and has the expected positive sige. résults intuitively suggest that household
income has a positive effect on the probabilityao€epting the randomly offered bid. That is,
households with higher income are more willing teept the bid than households with lower
income. This result confirms the general demandrthevhich says, there is a positive
relationship between income and quantity demandedtie case of normal goods and negative
relationship in the case of inferior goods and tesult is the same as the result obtained in the
Tobit model. This result is also in line with thedings of (Tilahunet al, 2013;Brima, 2003;
Yibeltal, 2011).

The parameter estimate for the log- transformedttance is significant and has the expected
positive sign. It affects households' probabilityaccepting the randomly offered bid positively
and significantly. That is, households' who obtdimemittance are willing to pay higher price

than those who did not obtain remittance.

Age of the household head affects households' idecighether to accept the randomly offered
bid or not positively and it is statistically sifinant even at 1 percent level of significance.sThi
implies that, as age of the household head incsedise probability of accepting the randomly
offered bid also increases. This result is in lwith the finding of Brima, (2003), however, it is
not consistent with the findings of (Gossaye, 208Kiilu, 2002; Gebrelibanos and Edriss, 2012;
Solomon, 2004).

Another determinant of households' probability o€epting the randomly offered bid is age
square of the household head. As presented in #Bleage square of the household head

negatively affects households' probability of a¢cepthe randomly offered bid for camel milk
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and this effect is statistically significant even lapercent level of significance. This result

confirms the life-cycle hypothesis and it is alemsistent with the finding of (Brima, 2003).

Education level of the household head is stati$ficggnificant with the expected positive sign.
The positive sign of the coefficient of this vaidmbndicates that, more educated household
heads may have more knowledge and awareness &lecetanomic and health benefits of camel
milk and literate household heads are more wiltmgaccept the bid) pay for camel milk than
illiterate household heads. This result is consistéth the findings of (Gebrelibanos and Edriss,
2012; Tilahuret al,, 2013; Brima, 2003; Gossaye, 2007; Yibeltal, 2011

The amount of a randomly offered bid to each hoolselhas a negative and statistically
significant effect on the households' probabilifyaccepting the randomly assigned bid. In line
with the economic theory of demand (the highehgs ltid; the less likely households would be
willing to pay) and as it is expected, it has aateg effect on the households' probability of
accepting the randomly assigned bid. The resuallsis consistent with the findings of (Tilahan
al., 2012; Gebrelibanos and Edriss, 2012).

Adult ratio is the ratio of adult male to adult fal®. As reported in table 4.8, households' with
high adult ratio have lower probability of accegtithe randomly offered bid than those
households' with low adult ratio. The coefficieffittiois variable is statistically significant (at 5
percent level of significance). This may be duéhefact that in pastoral areas females are more
responsible for most of the works and they mayhieenbain source of income for the household.
Therefore, households with low adult ratio implibsait there are more adult female members
relative to adult male members in the householdthisdmay induce the households to be more

willing to accept the randomly offered bid.

As it is shown in table 4.8, the land ownershipialale has a positive but statistically
insignificant effect on the households' probabilifyaccepting the randomly offered bid. The
sign of family size is positive, which is not thense as the expected sign and the variable sex of
the household head has a negative sign as it isceegh However, both of those variables are

also statistically insignificant even at 10 perdentl of significance.
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Table 4.8: Probit Estimates of Willingness to Paydr camel milk

Marginal effect

Variable Coef P>|z| dF/dx P>|z|
Inincomehh  .2775299* 0.057 .0138153 0.057
(.1459164) (.0092926)

Inremittance .1069086* 0.064 .0053219 0.064
(.0578183) (.0038721)
famsize .0352217 0.672 .0017533 0.672
(.0832732) (.0040042)
sexhh -.4039628 0.283 -.0262242 0.283
(.3763361) (.0351099)
agehh .1326656*** 0.002 .006604 0.002
(.0432669) (.0036863)
age2 -.0011767*** 0.001 -.0000586 0.001
(.0003674) (.000032)
educhh .6291706* 0.059 .0294758 0.059
(.3328379) (.0200142)

Bid1l -.2876709*** 0.000 -.0143201 0.000
(.0538829) (.0054574)
ownland 4693767 0.157 .0221079 0.157
(.3319035) (.0159592)
adul_ratio -.2989663** 0.017 -.0148824 0.017
(.1252236) (.008888)

_cons -.9555023 0.535
(1.541429)

Number of obs = 221
Wald chi2(9) =48.86

Prob > chi2
Pseudo R

= 0.0000
= 0.3956
McKelvey and Zavoina's’R0.691

McFadden's R2: 0.396
Maximum Likelihoott B.265
AIC: 0.569

BIC: -1029.782
BIC=13.993

Source: own survey, 2013 *** ** &* Statisticallgignificant atl%, 5% andL(% respectively

Figures in parenthesis &tandard Errors
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4.2.3. Marginal Effects After Probit
As it is already discussed in section 4.2.2, frova probit estimates it is easy and possible to
interpret the coefficients of the independent Jaga based on the sign and significance level of
those coefficients. That is, the coefficients o tbrobit model only give the significance and
sign of effect of independent variables on the ddpat variable. The magnitude interpretation
of the probit model coefficients is not as simptetlae magnitude interpretation of coefficients
obtained via OLS method and the coefficients fréva probit model are difficult to interpret
because they measure the change in the unobsematable associated with a change in one of

the independent variables. Hence, a more usefasuare is what we call the marginal effects.

According to Cameron and Trivedi, (2005), in thetistics literature, a very common
interpretation of the probit model coefficientsiis terms of marginal effects. Therefore, the

marginal effects after probit model are given iblé¢a4.8.

One of the fundamental determinants of househdktssion to accept the randomly offered bid
or not is income of the household. The marginaafestimates of table 4.8 shows that keeping
other factors constant, a 1 percent increase imntt@me of the household, increases households'
probability of accepting the randomly offered big 38 percent. As reported in table 4.8, the
marginal effect showed that, other things remaimstant, a 1 percent increase in the remittance
obtained by the household, increases househololsapility of accepting the randomly offered
bid by 0.53 percent.

The marginal effect estimates showed that, cefaigus, one year increases in the age of the
household head leads to an increase in the prdtyatfilsaying "yes" or accepting the randomly
offered bid by 0.66 percent. The variable age sjimalso another determinant variable with
negative sign. Thus, as age square increases byeamghouseholds' probability accepting the

randomly offered bid decreases by .006 percentimglother independent variables constant.

The initial bid (Bid1) has a negative sign andsitiso statistically significant (at 1 percent leve
of significance). When the initial bid (Bid1) ina&es by one Birr, the probability accepting the

initial bid decreases by 1.43 percent, holding othimgs constant.
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When we compare the probability of accepting thedoanly offered bid between illiterate and
literate households, the later are more willingatcept the randomly offered bid than the
formers. Ceteris paribus, the probability of acoepthe randomly offered bid by the literate
household heads is 2.95 percent higher than itexalle household heads.

As reported in table 4.8, the marginal effect shibwleat, when adult ratio of the household
increases by one unit the probability of acceptimg randomly offered bid decreases by 1.49

percent.

The variables such as family size (adjusted foltastjuivalence), sex of the household head and
land ownership with holding rights are statistigalhsignificant even at 10 percent level of

significance.

4.2.4. Bivariate Probit Model Results &idcussions
In this study, sample households were asked a ddadainded dichotomous choice question in
addition to the open-ended and single-bounded thahous questions. The main objective of
using double-bounded dichotomous choice model ns,many theoretical and empirical
literatures, the double-bounded dichotomous chwiodel increases efficiency in comparison to
single-bounded dichotomous choice model. AccordmgHaab and McConnell, (2002), the
double-bounded dichotomous choice models incretiséeacy when it is compared to single-
bounded dichotomous choice models because the assgeences yes-no or no-yes yield clear
bounds on willingness to pay, there are also efficy gains for the no-no, yes-yes pairs and
since there is an increase in the number of regsotigen this enhances the fithess of a given
function. In the double-bounded dichotomous chaiwadel households were asked first the
initial bid and based on their initial responségytwere given new prices, lower (halved) if their

initial responses were no, higher (doubled) ifthhegsponses were yes.

Therefore, since there are two dependent varidhléisis case then it is possible to apply the
bivariate probit modelThe bivariate probit model is a natural extensibthe probit model that
allows more than one equation, with correlatedret@oms and this model is interesting in its

own right for modeling the joint determination @fd variables (Greene, 2012).
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In order to apply the bivariate probit model, fisge have to check whether the correlation
between the twerror terms (‘rhojp) is different from zero or not. If the correlatibetween the
two error terms is different from zero we can emplloe bivariate probit model. Therefore, in
this study, the bivariate probit model is employpetause, fit is clearly shown in table 4.9, the
'tTho' (p), the correlatiorcoefficientof the two error terms is different from zero whish0.997
and this correlation is statistically significarvea at 1 percent level of significand@oreover,
the correlation coefficient of the two error termmslose to one and it implies that the error term
of willingness to pay for the first question is alsh perfectly correlated with the error term of

willingness to pay for the follow-up question.

The Wald chi2 (4) 82.4%ith a p-value Prob > chi2) 0.000Gells us that the probit model as a
whole is statistically significant, as comparedhe model with no predictors.

In table 4.9, the randomly offered initial bid (Bidaffects the households' probability of
accepting the initial bid negatively and signifitdg(at 1 percent level of significance) as in the
probit model. This implies that, as the initial mdhich is randomly offered to the households
increases by one Birr, the probability of acceptihgt bid decreases by 20.6 percent, ceteris
paribus. The randomly offered follow-up bid (Bidkps also a negative and statistically
significant (at 1 percent level of significancefeet on the households' probability of saying
"yes" or accepting the bid. Hence, other thingsaienconstant, as the follow-up bid randomly
offered to the households increases by one birptbbability of accepting that bid decreases by
10.34 percent.
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Table 4.9: Bivariate Estimates of the Double BounakDichotomous Choice Format

Variable Coef. P>|z|
WTP1
Bidl -0.206*** 0.000
(0.036)
_cons 3.689*** 0.000
(0.505)
WTP2
Bid2 -0.1034*** 0.000
(0.0197)
_cons 1.356*** 0.000
(0.230)
athrho -3.353%** 0.000
(0.493)
rhg( -0.997
(0.002)
Wald test of rho=0: chi2 (1) = 46.1381 Prob > chi2 = 0.0000
Number of obs = 247
Wald chi2(2) = 82.45
Prob>chi2 = 0.0000

Source: own survey, 2013 **x | StatisticalligBificant at1% level of significance
Figures in parenthesis &ebust Standard Errors

4.2.5. Single-Bounded Versus Double-BoundBechotomous Choice
Models Estimates

Theoretically and empirically, double-bounded dicimoous choice (DBDC) models are found

to be more efficient than the single-bounded dichwius choice (SBDC) models. The double-
bounded dichotomous choice models increase effigiamhen compare to single-bounded

dichotomous choice models (Carsenal., 1986; Haab and McConnell, 2002; Hanemann and
Kanninen, 1998; Hanemanet al., 1991; Ahmed and Gotoh, 2006; Whitehead, 2000;
Weldesilassieet al.,2009).

On the other hand, it is also found that the DBD@dats do not increase statistical efficiency
when it is compared with the SBDC models (Yibelgfl11). In this study, the SBDC model was
estimated using probit model and the DBDC model alas estimated using the bivariate probit
model. Thus, the estimated result for the two m®aediven in table 4.10.
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Table 4.10 Comparison of Probit and Bivariate Prolti estimates of households’ WTP for

camel milk
Probit Model Bivariate Probit Model
WTP1 Coef. Robust  P>|z] | Coef. Robust P>|z|

Std. Err. Std. Err.

Bidl | -.2590397*** .0459288 0.000 | -.2047082** .0360218 0.000
_cons 4.298207** .6310378 0.000 | 3.665008*** .4974224  0.000

Number of obs = 247 Number of obs = 247
Wald chi2(1) = 31.81 Wald chi2(2) = 81.36
Prob > chi2 = 0.0000 Prob > chi2 = 0.0000

Pseudo R= 0.2727

Source: Own survey, 2013  *** Statistically 8ificant at1% level of significance

In a finite sample, we can verify whether DBDC miokdas an efficiency gain over the SBDC
model using (a) the precision of the estimateshef doefficients of the constant term and the
randomly offered bid (b) the goodness of fit of #simated willingness to pay model (c) the
precision of the estimates of welfare measures/éérirom the underlying coefficient estimates
(Hanemanret al.,1991).

In table 4.10 it is clearly put that, following tlldanemanret al.,1991) verifying methods of the
gains in statistical efficiency of the DBDC modeleo the SBDC model, there are no efficiency
gains of using DBDC model over the SBDC model. Tikathe coefficient of the bid and the
constant term of both models are statisticallyificgnt at 1 percent level of significance and the
standard errors of the bid and the constant terbotf models are also approximately the same.
Moreover, the two models have almost approximatetysame value of z- statistics. This result
is consistent with the finding of (Yibeltal, 201 herefore, the bivariate probit model estimates
(DBDC model) instead of the probit model estimgt®BDC model) was used to calculate the
mean willingness to pay of households' for camék imnd the results for the mean willingness
to pay for camel milk is given below.
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To calculate the mean willingness to pay (Mean WAT&n bivariate probit model the formula
which was developed by Haab and McConnell, (2092dopted.
-a
MeanWTP= y/=—
B
Where= is the constant or intercept term

B =is the coefficient of the ‘bid’ posed to the resgent
Thus, the mean WTP using the coefficient of theahbid and the first constant term is given as

follows;

MeanWTP= y, = _70,1

1

-3.6893
-.206447.

MeanWTP= y, =18.87 Birrperliter

MeanWTR =y, =

The mean WTP using the coefficients of the secarfdlmw-up bid and the second constant
term is also given as follows;

MeanWTPR = u, = —a;
2
MeanWTR = 1, = -1.356406
-.103457.

MeanWTP=u, =1311 Birrperliter

Following Gebrelibanos artédriss, (2012), the mean WTP for camel milk usimg ¢oefficients
of the bivariate probit model is given as the méarerage) WTP from the coefficients of the
first bid and constant term and the follow-up bidl @onstant term.

_ MeanWTP+ MeanWTP _ u, + 4,
2 2

1887+1311
2

MeanWTP= i = LZ%

MeanWTP= i

MeanWTP= u =

MeanWTP= x4 =1599 Birr perliter
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Generally, using the coefficients of the bid ané ttonstant term in table 4.9, the mean
willingness to pay for camel milk from the bivagaprobit model estimate (double-bounded
probit estimate) was estimated using the aboveudtarno be 15.99 Birr per liter per household

and the mean WTP varies between 13.11 Birr to 1BiB7per liter per household.

Hence, when the mean willingness to pay from thenegnded and the close-ended questions
(single-bounded dichotomous choice format and debblunded dichotomous choice format)
are compared, the mean willingness to pay of trenamded, which is 17.79 Birr per liter, is

greater than the mean willingness to pay of closted questions, which is 15.99 Birr per liter.

4.3. Estimating Aggregate Willingness to Pay angikgate Economic Benefits

In the preceding section of this chapter, the dismn was on the determinants of households'

willingness to pay for camel milk.

Now, the turn is to estimate the aggregate willeggmto pay, aggregate revenue and deriving the
demand curve. In order to estimate the aggregdimgriess to pay first we have to determine
the willingness to pay interval (Birr per liter) aamid points of willingness to pay. Next, we
have to compute the number of sample householdshigncase, we have to have enough
information about the number of households withdvedésponses and the protest zeros (invalid

responses). Finally, the number of total househsiasild be determined.

As indicated in the methodology part, according G8A, (2007), Aba'ala woreda has a
population of 37,963 (6,878 households) consistaig10,301 (2,396 households) urban
inhabitants and 27,662 (4482 households) ruralbithiats. The study area which is the major
town of Aba'ala woreda has a total population @BQQ (2,396 households) and about 80 percent

(2,396*0.80 which is equals to 1917 householdghefpopulations in the area are Muslims.

In the study, out of the total 250 sample househtildre were only 3 (1.2 percent) protest zeros
and there were 247 (98.80 percent) valid respoBzesed on this information, the total expected

number of protest zeros is computed by multiplyiimg total number of households in the study
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area and the percentage share of protest zerbe isatnple, that is, 1.2 percent *1917 which is
equal to 23 households and those households ahedexcfrom further analysis. On the other
hand, the total number of valid responses is catedl by multiplying the percentage share of
valid responses in the sample, that is, 98.80 p&rt@17 which is equal to 1894 households and
those households are included in the study foh&rainalysis. The grand total willingness to pay
in column (5) is equals to 30,618.19 Birr. As itshown in table 4.11, as mid points of
willingness to pay in column (2) increases, thaltotumber of households who are willing to

pay at these corresponding mid points in columrdé@yeases.

Table 4.11 Aggregate Willingness to Pay and AggretgaEconomic Benefits of Camel Milk

WTP Mid Sample Households | Total Total WTP | Sample households | Total Total
Interval | points of number of | . WTP at least that households revenue
(Birr per | WTP® (2) households| (i Birm® | amount WTP atleast | (in Birr)*°
liter (1) "(4) (5) that amount(7) | (8)
Freq. Perc

Freq. Percef®) a o)
0-15 7.5 129 | 52.23 989.24 7,419.30 247 100 1894.00 14,205.00
16-30 23 104 | 421 797.37 18,339.51 118 47.77 904.76 20,809.48
31-45 38 9 3.65 69.13 2,626.94 14 5.67 107.39 43230
46-60 53 4 1.62 30.68 1,626.04 5 2.02 38.26 2,®7.7
60-100 80 1 0.40 7.58 606.40 1 0.40 7.58 606.4Q
Total 247 | 100 1894.00 30,618.19

Source: Own survey, 2013

The grand total willingness to pay in column (5)iethis equals to (30,618.19 Birr) is obtained

by summing up total willingness to pay at each podhts of willingness to pay.

®|s computed from (1) by summing the first ands$keond values and divide by two, for instan@e, 15

" Is also computed by multiplying (3) and (18949r, ihstance 05223+ 1894= 98924
®1s computeds) = (2) * (4)
° Total households WTP at least that amount is tatled as(7) = (6) * 1894
1% Aggregate revenue is computed(gs= (2) * (7)

2

=75
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From the below table 4.12, using the mean willirsgned pay obtained from the open-ended
guestions the aggregate economic benefit is esan&rom the Tobit model it is found that the
mean willingness to pay was 17.79 and the aggregatmomic benefit is computed by

multiplying the mean willingness to pay and theeotpd households with valid responses.

Table 4.12 Aggregate Willingness to Pay and AggretsaEconomic Benefits of Camel Milk
(Open-Ended)

Total numbet* Expected HHs Expected HEs ~ Mean WTF Aggregaté
of households to haveatgst with valid benefit
erbs responses
1917 23 1894 17.79 33,694.26

Source: Own survey, 2013

Besides the estimation of aggregate willingnesgalp and aggregate economic benefit, the last
and very crucial point in this section is derivithg demand curve. The demand curve for camel
milk is derived from table 4.11. As it is clearlypmicted in figure 4.2, the demand curve is
derived with mid bid point willingness to pay orethertical axis and number of households with
valid response in the woreda on the horizontal.aXerefore, as it is shown in figure 4.2 the
demand curve for camel milk, in line with the econo theory of demand, it is downward
sloping and convex to the origin. This implies anrease in the price of camel milk decreases

the quantity demand for camel milk, ceteris paribus

s the total number of households
12 Expected HHs to have a protest Zeros 23 = 19010
13 Expected HHs with valid responses 1894 = 1917°®.98
1 3 MWTR

n  from the Tobit model
15 Aggregate benefit 33,694.26=17.79*1894

MeanWTP= u =
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Figure 4.2: Estimated Demand Curve for Camel Milk
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4.4. How much money the camel milk producers wabthin had it been camel

milk market in the woreda?

The researcher could not find the per-capita mdkstmption of each region in the country.
However, according to Wern®aniel and Zamsky Joseph, (2007) per-capita milisamption

in Ethiopia is 19.2 kg or about 19.8 litres. Thedst area has a total population of 10,301 (2396
households) with an average 4.30 persons per holasdSA, 2007). Out of the total
population more than 80 percent are Muslims, thaDi80 *10301 is approximately equal to
8241. Of the 250 total sample households 98.80epemf them are valid responses and we can
use this figure to compute the total number ofdradisponses from the 8241 Muslim population.
Hence, 0.988*8241 is equal to 8142 of the total IMugpopulation found in the woreda are
actually willing to purchase camel milk had it beesimel milk market in the woreda. If we
assume the per-capita milk consumption is at leagtals to the country's per-capita milk
consumption then, the total amount of money thauld/de obtained by the camel milk
producers is 19.80*17.79*8142 is equal to Birr Z,864.364 per year.
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4.5. Checking for Validity Tests

According to Hanely and Barbier (2009), one of thest important questions from a policy

perspective in the use of contingent valuation wetis, on how good are the contingent

valuation method estimates. Therefore, in orderhteck the validity of the contingent valuation

method estimates several validity tests have ermder§eme of the validity tests that can be

adapted to this study are discussed as follows.

Convergent validity: is a test for whether the hypothetical willingnésgay for a given

product estimated using contingent valuation meti®dsignificantly different from

willingness to pay for the product using some ottemhnique. In this study only a
contingnet valuation method is used. But, differehtitation methods such as open
ended, single bounded dichotomous choice model dmuble bounded dichotomous
choice models are employed in this study. The pfceamel milk obtained by the three
elicitation methods, open ended, single boundebatdenous choice model and double
bounded dichotomous choice models are almost eghath are 17.79, 16.59 and 15.99
Birr respectively. Moreover, The results from résfdlom both econometric and

descriptive analysis are also almost equal.

Calibration factor: is also another vital validity test since it aglsbes one of the
fundamental weakness of contingnet valuation methHodthe contingnet valuation
method we ask hypothetical prices, not the realsofiderefore, a calibration factor
should be calculated by comparing a willingnespayp value obtained from a contingnet
valuation survey with a comparable real willingnesgay value. As it is already stated
in the first chapter of this research there is damié market in the Somila Regional
state. Sisay, (2013) found that the price of camiék in Dire Dawa, Harar, Jigjiga,
Babilie and Kebribeyah during wet and dry seasoasl8 and 22, 16 and 18, 20 and 22,
13 and 15 Birr respectively. In this study, usihg ttontingnet valuation method, the
prices of camel milk are found to be 17.79 Birrnfrehe open ended question and an
average price of 15.99 Birr from the dichotomousestion with a minimum of 13.11
Birr and a maximum price of 18.87 Birr. Moreoverhafala woreda in every aspect is

comparable not with Dire Dawa, Harar and Jigjiga, with Babilie and Kebribeyah.
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Therefore, the hypothetical willingness to pay féum this study and the real willingness
to pay (real prices) are almost the same. As altresa can say that, the contingent
valuation method estimates of this study have feadighe caliberation factor validity

test.

Protest rates: are another indicator of the quality of a contimggaluation method
survey. The threshold protest rate is 40 perceotwdv¥yer, a protest rate of over 40
percent indicates that there is something wrond wie design of contingent valuation
method survey. In this study, a face to face ini@mwas used. As a result, the response
rate were very high. Of the 250 respondets onlye§ondnets were not willing to
purchase the camel milk had it been camel milkketam the woreda. On the other
hand, the remainder 247 or 98.8 percent of theoredgnts were willing to purchase
camel milk from the hypothetical camel milk markigloreover, the willing respondents'
minimum willingness to pay is 8 Birr. Thereforenst the protest rates (1.2 percent) are
very far away from the 40 percent threshold letle, contingent valuation method has

almost no problem with the validity test.

Construct validity: asks whether the effect (sign and significancel)esf factors that
affect the hypothetical willingness to pay is cetemt with the priori and theoretical
expectations. Therefore, inline with the prior estpéion and economic theory of demand
income of the household affects respondents wilsg to pay positively and
significantly. The randomly assigned bid negativeind significantly affect the
probability of saying "yes". This result is alsonstent with prior expectation and law
of demand since the law of demand tells us, cepenibus, there is negative relationship
between price of the product and its corrosponduantity demanded. As expected, the
variable education status of the respondents hassiive and significant effect on the
probability of accepting the randomly assigned Qitlat is, literate respondents have
higher willingness to pay than the illiterate resgents. The coefficients of other factors
that affect willingness to pay have also the exgatign. Hence, the construct validity

test is also satisfied in this study.
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CHAPTER FIVE
5. CONCLUSIONS AND POLICY RECOMMENDATIONS

5.1. Conclusions
To estimate Households Willingness to Pay for Calktiék in Aba'ala woreda using contingent
valuation method, both descriptive and econometdthod of data analysis were used. Three

econometric models were employed; Tobit, Probit Bivériate Probit.

The result from the Tobit model revealed that hbokis' income, remittance, age and the
randomly offered bid positively and significantlffexts households' maximum willingness to
pay for camel milk. On the other hand, age squdréhe household head negatively and
significantly affects households' maximum willingseo pay for camel milk and it confirms the

life cycle hypothesis.

In the probit model, income, remittance, age of hbesehold head and education level of the
household head positively and significantly affettts probability of accepting the randomly
offered bid by the sample households. On the diaed, age square, the randomly offered bid

and adult ratio negatively and significantly aftetite probability of saying "yes".

Finally, in the Bivariate Probit model result, initbid (Bid1l) was found to have a negative and
significant effect on the households' probabilifyaccepting that bid. This implies that, as the
initial bid randomly offered to the households meses, the probability of accepting that bid
decreases. The randomly offered follow-up bid (Bi#ias also a negative and statistically
significant effect on the households' probabilifysaying "yes" or accepting the follow-up bid

(Bid2).

The results from double-bounded and single-bourdiedotomous choice models were also
compared in order to check whether the former Iassscal efficiency gain over the later or

not. Thus, from the results it is observed that doeble-bounded dichotomous choice model
does not have statistical efficiency gain over shregle-bounded dichotomous choice model. In

this study, the mean willingness to pay per litecamel milk from the open-ended questions
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and dichotomous choice questions were computedeldre, the mean willingness to pay for
camel milk from the open-ended question was Birt7Qper liter. On the other hand, the mean
willingness to pay for camel milk from dichotomogsestions was Birr 15.99 per liter. Thus, in
this study, the mean willingness to pay for camigk fnom open-ended questions is greater than

the dichotomous choice questions.

The last but very crucial objective of the studyswvt@a estimate the aggregate economic benefit of
camel milk using households' willingness to pay.the study, out of the total 250 sample
households there were only 3 (1.2 percent) pratesis or invalid responses and 247 (98.80
percent) valid responses. Based on this informatt@ntotal expected number of protest zeros is
equal to 23 households and those households ahedexcfrom further analysis. On the other
hand, the total number of valid responses is etjuaB94 households and those households are
included in the study for further analysis and botfhthem constitutes 1917 total number of
household. Based on this information, the aggregatsomic benefit from the dichotomous
choice model is equals to Birr 30,618.19 per laércamel milk and the aggregate economic

benefit from the open-ended question is aboutEr694.26 per liter of camel milk.

The demand curve for camel milk is derived fromraggte willingness to pay and the aggregate
economic benefit. Thus, the demand curve is derwvidd mid bid point willingness to pay on
the vertical axis and number of households withdvedsponse in the woreda on the horizontal
axis. Therefore, in line with the theory of demande demand curve for camel milk is
downward sloping and convex to the origin. This liegan increase in the price of camel milk

decreases the quantity demand for camel milk, isgbaribus.

5.2. Policy Recommendations
Ethiopia has the largest number of domestic livd@sto Africa. Moreover, it has the third largest
camel population and is the second camel milk pcedin the world (FAO, 2008). However, the
country did not obtain benefits commensurate wgHivestock population in general and camel

population in particular.
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From the contingent valuation survey responsesefsample households it is observed that,
camel milk has a higher demand in the woreda. Ehaty, almost all of the sample households
or 98.80 percent of the respondents were willinguochase camel milk had it been camel milk

market in the woreda.

Generally, based on the findings of this studyftdtiewing policy implications are drawn.

» From the descriptive analysis about 222 out of &spondents prefer camel milk than
cow and goat milk. This implies that the demanddamel milk is to far higher than the
demand for cow and goat milk. Thus, had it beenetamlk market in the woreda both
the consumers and camel milk owners would be beiaefi Therefore, the government
and any other concerned body should enhance theeagss of the camel milk producers

on the demand of camel milk in the woreda.

» From the study it is obtained that the reasonterabsence of camel milk market is the
existence of traditional restrictions. However sthiaditional restrictions are absent in
other countries of the world such as in Kenya, Maora, Somalia and so forth.
Moreover, these traditional restrictions are albseat in the Somali Regional State of
Ethiopia. Consequently, both the consumers anduserd of camel milk are beneficiary.
Hence, the government or any other concerned blodyld provide an evidence on the
benefits of camel milk market from other regionstlod country (Somali regional state)
and other countries like Keneya and much effortukhdoe exerted on the awareness
creation (in collaboration with religious and thib@aders) and breaking up of the
traditional cultural restrictions.

» The mean willingness to pay for camel milk from tbentingent valuation survey
responses is almost about two times of the pricgowf milk (Birr 17.79 per liter). As a
result, the camel milk producers may be profitdidd it been camel milk market in the
woreda. Therefore, the government and concernede®cghould also provide such
information to the camel milk producers in ordeiirtduce them to sale their milk in the

market.
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» The camel milk is an important source of income anmgloyment especially for women
in the pastoral and agro-pastoral areas. In othentces like Kenya and Mauritania and
in the other parts of the country (Somali Regioftdte) camel milk owners are highly
beneficiary due to the exitence of camel milk marke these countries women are the
main actors involving in the sale of camel milkahgh small and micro enterprises.
Thus, the government and any other concerned bloalyid pave the way for such type
of enterprises to benefit the pastoral and agroepalshouseholds in general and women

in particular.
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Appendices

Appendix |- Description of variables used in thelgsis

Variable name

Variable label

wtpurchase
notwtp
WTP1
WTP2

Bidl

Bid2
MWTP
sexhh
agehh
age2
educhh
headmarrid
incomehh
adulthh
adul_ratio
famsize
remittance
totassvalue
tot_exp
ownland

preference

Willingness to purchalskeousehold 1= if s/he is willing 0= otherwise
Why would you not pbase camel milk?

Are you willing to pay.....ETBrfone liter fresh camel milk?

Are you willing to pay ... ET8r one liter fresh camel milk?

Initial bid

Follow up bid

Maximum willingness to pay
Sex of the household head, 0= male, 1= female
Age of household head

Age square of household head

Education of the household head, 1=literate, O=illiterate
Martial status of hh head, 1=married, O=others
Income of household

Number of adult for the household

Ratio of adult male to female

Family size for the householddhea

Amount of remittance receivethim last 12 months
Total asset value of the Hualde

Households' total exgiture

Ownership of land with holdinghts 1= own land 0= otherwise

Households' preferred type ¢ mi
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Appendix Il - Summary statistics of variables ugethe study

Variable Obs Mean Std. Dev. Min Max
wtpurchase | 250 .988 1091037 0 1
notwtp 3

WTP1 247 .8704453 3364947 0 1
WTP2 247 5991903 4910576 0 1

Bidl 247 10.06073 4.069562 5 15

Bid2 247 17.34413 8.212065 5 30
MWTP 247 17.79352 9.638268 8 100
sexhh 250 .188 3914959 0 1
agehh 250 40.22 11.67686 20 100
age2 250 1753.452 1089.166 | 400 10000
educhh 250 4 4908807 0 1
headmarrid | 250 .888 3159991 0 1
incomehh 250 31604.43 29193.01 0 181200
adulthh 250 3.564 1.95684 1 9
adul_ratio 244 1.356352 9947528 0 6
famsize 250 6.236 2.329379 1 12
dependecyr~o 250 1.006825 .8549358 0 6
childep_ra~o | 250 .9873873 .8627261 0 6
remittance 250 2714 8105.554 0 52000
totassvalue | 250 152799.2 156306.4 0 1012000
tot_exp 250 51243.91 53311.31 | 8322 328068
ownland 250 408 492449 0 1
preference 250 .888 3159991 0 1
hhsize 250 6.256 2.340164 1 12
nomilkmkt 250
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Appendix Il - Conversion factors for adult equieats (AE)

Age group (Years) Male Female
<10 0.60 0.60
10 -13 0.90 0.80
14 -16 1.0 0.75
17-50 1.0 0.75
> 50 1.0 0.75

Source: Storclet al.,(1991)

Appendix IV -Correlation Matrix

. corr Inincomehh Inremittance famsize sexhh agehh age2 educhh Bid1 ownland adul_ratio
(obs=221)

Ininco~h Inremi~e famsize sexhh agehh a ge2 educhh Bidl own
> and adul_r~o
|

I
>

Inincomehh 1.0000

Inremittance 0.2603 1.0000

famsize 0.2728 0.2396 1.0000

sexhh -0.1178 -0.0211 -0.1435 1.0000

agehh 0.1824 0.1744 0.4943 -0.1069 1.0000

age2 0.1603 0.1426 0.4266 -0.0983 0.9757 1.0 000

educhh -0.1283 -0.2130 -0.3174 -0.1241 -0.5244 -0.4 672 1.0000

Bid1 -0.0256 -0.1309 -0.0320 -0.0589 -0.0090 0.0 075 -0.0158 1.0000

ownland 0.1979 0.1311 0.2559 -0.0772 0.2513 0.2 394 -0.1956 -0.0606 1.
> 000
adul_ratio | 0.2011 0.2887 0.2860 -0.0472 0.1587 0.1 177 -0.1040 0.0045 0.
> 284 1.0000
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Appendix V - Tobit regression

. tobit MWTP Inincomehh Inremittance famsize se xhh agehh age2 educhh Bid1l ownland adu
> _ratio, robust 11(8) ul(25)

Tobit regression N umber of obs = 221
F (10, 211)= 4.76
P rob > F = 0.0000
Log pseudolikelihood = -609.92936 P seudo R2 = 0.0288
Robust
MWTP Coef. Std. Err. t P>t [95% Co nf. Interval]
Inincomehh .8485956 .4598385 1.85 0.066 -.057870 6 1.755062
Inremittance .364167 .1334302 2.73 0.007 1011 4 627194
famsize -.1167314 .2374825 -0.49 0.624 -.584873 7 .3514108
sexhh -1.445593 1.080513 -1.34 0.182 -3.57557 6 .6843905
agehh .295313 .1387591 2.13 0.034 .021781 3 .5688448
age2 -.0029195 .0011608 -2.52 0.013 -.005207 7 -.0006313
educhh -.0293881 1.159338 -0.03 0.980 -2.31475 7 2.255981
Bidl 4411978 .1123441 3.93 0.000 .219737 2 .6626584
ownland 1.555184 .9610046 1.62 0.107 -.339216 2 3.449584
adul_ratio -.2110696 .4086518 -0.52 0.606 -1.01663 3  .5944938
_cons -1.223401 4.967903 -0.25 0.806 -11.0164 8 8.569679
/sigma 6.383394 .3937898 5.60712 8 7.15966
Obs. summary: 13 left-censored observati ons at MWTP<=8
169 uncensored observati ons
39 right-censored observati ons at MWTP>=25

Appendix VI - Marginal effects after Tobit

. mfx, predict(ystar(.,.))

Marginal effects after tobit
y = E(MWTP) (predict, ystar(.,.))

= 16.718749
variable dy/dx Std. Err. z P>|z] [ 95% C 0] X
Ininco~h .8485956 .45984 1.85 0.065 -.052671 1.74986 8.14272
Inremi~e .364167 .13343 2.73 0.006 .102649 .625685 1.4381
famsize -.1167314 .23748 -0.49 0.623 -.582189 .348726 6.29864
sexhh* -1.445593 1.08051 -1.34 0.181 -3.56336 .672173 .190045
agehh .295313 .13876 2.13 0.033 .02335 567276 40.3484
age2 -.0029195 .00116 -2.52 0.012 -.005195 - .000644 1767.95
educhh* -.0293881 1.15934 -0.03 0.980 -2.30165 2.24287 .411765
Bid1l 14411978 .11234 3.93 0.000 .221007 .661388 10.0226
ownland* 1.555184 .961 1.62 0.106 -.32835 3.43872 .411765
adul_r~o -.2110696 .40865 -0.52 0.606 -1.01201 .589873 1.35309

(*) dy/dx is for discrete change of dummy variable fromOto 1



. mfx, predict(ystar(0,.))

Marginal effects after tobit
y = E(MWTP*MWTP>0) (predict, ystar(0,.))

= 16.727541
variable dy/dx Std.Err. z P>|z] [ 95% C L] X
Ininco~h .8448549 4577 1.85 0.065 -.052213 1.74192 8.14272
Inremi~e .3625617 13282 2.73 0.006 .102234 .622889 1.4381
famsize -.1162169 .23648 -0.49 0.623 -.579704 34727 6.29864
sexhh* -1.43766 1.07379 -1.34 0.181 -3.54225 .666929 .190045
agehh .2940113 .13814 2.13 0.033 .023254 564768 40.3484
age2 -.0029066 .00116 -2.52 0.012 -.005172 - .000642 1767.95
educhh* -.0292584  1.15422 -0.03 0.980 -2.29149 2.23297 411765
Bidl 1439253 11177  3.93 0.000 .22018 .658326 10.0226
ownland* 1.548624 .95692 1.62 0.106 -.326901 3.42415 .411765
adul_r~o -.2101392 .40682 -0.52 0.605 -1.0075 587218 1.35309
(*) dy/dx is for discrete change of dummy variable fromOto 1
nfx, predict(e(0,.))
Marginal effects after tobit
y = E(MWTP|MWTP>0) (predict, e(0,.))
= 16.801604
variable dy/dx Std. Err. z P>|z| [ 95% C do] X
Ininco~h .8196044 .44352 1.85 0.065 -.049678 1.68889 8.14272
Inremi~e .3517256 .12881 2.73 0.006 .099267 .604185 1.4381
famsize -.1127434 .22962 -0.49 0.623 -.562793 .337306 6.29864
sexhh* -1.387387 1.03131 -1.35 0.179 -3.40873 .633951 .190045
agehh .285224 .13403 2.13 0.033 .02253 547918 40.3484
age2 -.0028197 .00112 -2.52 0.012 -.005017 - .000623 1767.95
educhh* -.0283832 1.11969 -0.03 0.980 -2.22293 2.16616 .411765
Bidl 4261248 .10815 3.94 0.000 .21416 .63809 10.0226
ownland* 1.50407 .93042 1.62 0.106 -.319515 3.32765 .411765
adul_r~o -.2038586 .39453 -0.52 0.605 -.977122 569405 1.35309
(*) dy/dx is for discrete change of dummy variable fromOto1l
. mfx, predict(pr(0,.))
Marginal effects after tobit
y = Pr(MWTP>0) (predict, pr(0,.))
= .9955919
variable dy/dx  Std. Err. z P>z|] [ 95% C do] X
Ininco~h .0017179 .00111 1.54 0.123 -.000467 .003902 8.14272
Inremi~e .0007372 .00036 2.03 0.043 .000025 .00145 1.4381
famsize -.0002363 .00047 -0.50 0.617 -.001162 .000689 6.29864
sexhh* -.0035497 .00325 -1.09 0.275 -.009928 .002829 .190045
agehh .0005978 .00034 1.77 0.077 -.000065 .001261 40.3484
age2 -5.91e-06 .00000 -1.97 0.049 -.000012 - 3.4e-08 1767.95
educhh* -.0000596 .00235 -0.03 0.980 -.004666 .004546 .411765
Bid1l .0008932 .00038 2.36 0.018 .000152 .001634 10.0226
ownland* .0030193 .00207 1.46 0.145 -.001036 .007075 .411765
adul_r~o -.0004273 .00085 -0.50 0.614 -.002089 .001234 1.35309
(*) dy/dx is for discrete change of dummy variable fromOto 1
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Appendix VII - Akaike's/ Bayesian Information Cirite for Tobit and OLS models

respectively
. estat ic
Model Obs li(null) ll(model) df AlC BIC
221 -627.9844 -609.9294 12  1243.859 1284.637
Note: N=Obs used in calculating BIC ; see R] BIC note
. estat ic
Model Obs lI(null) IlIi(model) df AlC BIC
221 -819.6987 -810.6557 11  1643.311 1680.691
Note: N=Obs used in calculating BIC ; see R] BIC note

Appendix VIII - Tests for basic assumptions
. hettest

Breusch-Pagan / Cook-Weisberg test for heteroskedas ticity
Ho: Constant variance
Variables: fitted values of MWTP

chi2(1) = 19.89
Prob > chi2 = 0.0000
. vif
Variable VIF 1/VIF
agehh 28.30 0.035335
age2 2457 0.040698
famsize 1.60 0.626623
educhh 1.59 0.629693
Inremittance 1.21 0.825148
adul_ratio 1.18 0.846537
Inincomehh 1.16 0.858813
ownland 1.13 0.885885
sexhh 1.10 0.911932
Bid1l 1.04 0.963382
Mean VIF 6.29
. ovtest
Ramsey RESET test using powers of the fitted values of MWTP

Ho: model has no omitted variables
F(3,207)= 0.64
Prob>F=  0.5928
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. linktest

Source SS df MS Number of obs= 221
F( 2, 218)= 9.30
Model 1694.47208 2 847.236039 Prob > F = 0.0001
Residual 19860.7587 218 91.1043977 R-squared = 0.0786
Adj R-squared = 0.0702
Total 21555.2308 220 97.9783217 Root MSE = 9.5449
MWTP Coef. Std. Err. t P>t [95% Co nf. Interval]
_hat 1.216218 2.46762 0.49 0.623 -3.64722 9 6.079664
_hatsq -.0060958 .0692615 -0.09 0.930 -.142603 6 .130412
_cons -1.870577 21.65916 -0.09 0.931 -44.5587 3 40.81758
Appendix IX - Probit Regression
. probit WTP1 Inincomehh Inremittance famsize sexhh agehh age2 educhh Bid1 ownland adul_rat
> 0, robust
Iteration 0: log pseudolikelihood = -85.903267
Iteration 1: log pseudolikelihood = -58.961541
Iteration 2: log pseudolikelihood = -53.309593
Iteration 3: log pseudolikelihood = -52.003099
Iteration 4: log pseudolikelihood = -51.916425
Iteration 5: log pseudolikelihood = -51.91593
Iteration 6: log pseudolikelihood = -51.91593
Probit regression N umber of obs = 221
w ald chi2(10) = 48.86
P rob>chi2 = 0.0000
Log pseudolikelihood = -51.91593 P seudo R2 = 0.3956
Robust
WTP1 Coef. Std. Err. z P>z [95% Co nf. Interval]
Inincomehh 2775299 .1459164 1.90 0.057 -.008461 1 .5635209
Inremittance .1069086 .0578183 1.85 0.064 -.006413 2 .2202304
famsize .0352217 .0832732 0.42 0.672 -.127990 7 .1984342
sexhh -.4039628 .3763361 -1.07 0.283 -1.14156 8 .3336424
agehh .1326656 .0432669 3.07 0.002 .04786 4 2174672
age2 -.0011767 .0003674 -3.20 0.001 -.001896 8 -.0004567
educhh 6291706 .3328379 1.89 0.059 -.023179 8 1.281521
Bidl -.2876709 .0538829 -5.34 0.000 -.393279 5 -.1820624
ownland 4693767 .3319035 1.41 0.157 -.181142 2 1.119896
adul_ratio -.2989663 .1252236 -2.39 0.017 -.544 4 -.0535326
_cons -.9555023 1.541429 -0.62 0.535 -3.97664 8 2.065643




Appendix X- Marginal Effects after Probit Regressio
. dprobit WTP1 Inincomehh Inremittance famsize sexh h agehh age2 educhh Bid1 ownland adul_ra
> o, robust

Iteration 0: log pseudolikelihood = -85.903267
Iteration 1: log pseudolikelihood = -58.961541
Iteration 2: log pseudolikelihood = -53.309593
Iteration 3: log pseudolikelihood = -52.003099
Iteration 4: log pseudolikelihood = -51.916425
Iteration 5: log pseudolikelihood = -51.91593
Iteration 6: log pseudolikelihood = -51.91593

Probit regression, reporting marginal effects Number of obs = 221
Wald chi2(10) = 48.86
Prob > chi2 =0.0000

Log pseudolikelihood = -51.91593 Pseudo R2 =0.3956
Robust
WTP1 dF/dx Std. Err. z P>|z| x-bar [ 95% C.l. ]
Ininco~h .0138153 .0092926 1.90 0.057 8.14272 -.004398 .032028
Inremi~e .0053219 .0038721 1.85 0.064 1.4381 -.002267 .012911
famsize .0017533 .0040042 0.42 0.672 6.29864 -.006095 .009601
sexhh* -.0262242 .0351099 -1.07 0.283 .190045 -.095038 .04259
agehh .006604 .0036863 3.07 0.002 40.3484 -.000621 .013829
age2 -.0000586 .000032 -3.20 0.001 1767.95 -.000121 4.1e-06
educhh* .0294758 .0200142 1.89 0.059 .411765 -.009751 .068703
Bid1l -.0143201 .0054574 -5.34 0.000 10.0226 -.025016 -.003624
ownland* .0221079 .0159592 1.41 0.157 .411765 -.009172 .053387
adul_r~o -.0148824 .008888 -2.39 0.017 1.35309 -.032303 .002538
obs. P .8687783
pred. P .9793349 (at x-bar)
(*) dF/dx is for discrete change of dummy variable fromOto 1
z and P>|z| correspond to the test of the under lying coefficient being 0

Appendix XI- Post estimation tests for probit model
. fitstat

Measures of Fit for probit of WTP1

Log-Lik Intercept Only: ~ -85.903  Log-Lik Fu Il Model: -51.916
D(210): 103.832  LR(10): 67.975
Prob > LR: 0.000
McFadden's R2: 0.396 McFadden's Adj R2: 0.268
Maximum Likelihood R2: 0.265 Cragg & Uh ler's R2: 0.490
McKelvey and Zavoina's R2:  0.691  Efron's R2 : 0.337
Variance of y*: 3.232  Variance o ferror: 1.000
Count R2: 0.900 Adj Count R2: 0.241
AlC: 0.569 AIC*n: 125.832

BIC: -1029.782  BIC" -13.993



. estat class

Probit model for WTP1

True
Classified D ~D Total
+ 188 18 206
- 4 11 15
Total 192 29 221

Classified + if predicted Pr(D) >= .5
True D defined as WTP1 =0

Sensitivity
Specificity
Positive predictive value
Negative predictive value

Pr( +| D) 97.92%
Pr( -|~D) 37.93%
Pr(D| +) 91.26%
Pr(~D| -) 73.33%

False + rate for true ~D Pr( +|~D) 62.07%
False - rate for true D Pr(-| D) 2.08%
False + rate for classified + Pr(~D| +) 8.74%
False - rate for classified - Pr(D|-) 26.67%

Correctly classified 90.05%

. linktest

Iteration O: log likelihood = -85.903267
Iteration 1: log likelihood = -55.426158
Iteration 2: log likelihood = -53.078054
Iteration 3: log likelihood = -52.404626
Iteration 4: log likelihood = -51.962295
Iteration 5: log likelihood = -51.79354

Iteration 6: log likelihood = -51.78243

Iteration 7: log likelihood = -51.782391
Iteration 8: log likelihood = -51.782391

Probit regression N

Log likelihood = -51.782391 P

WTP1| Coef. Std.Err. z P>|

_hat| .8705089 .3026432 2.88 0.0
_hatsq| .090087 .1802022 0.50 0.6
“cons | -.0086878 .1842412 -0.05 0.9

Note: O failures and 7 successes completely determi

umber of obs = 221
Rchi22) = 68.24
rob>chi2 = 0.0000
seudo R2 = 0.3972

z| [95% Conf. Interval]

04 2773392 1.463679
17 -.2631028 .4432768
62 -.369794 .3524184

ned.
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Appendix XII - Bivariate Probit regression
. biprobit WTP1 WTP2 Bid1 Bid2, robust

Fitting comparison equation 1:

Iteration 0: log pseudolikelihood = -95.228194
Iteration 1: log pseudolikelihood = -71.808779
Iteration 2: log pseudolikelihood = -68.289467
Iteration 3: log pseudolikelihood = -67.780173
Iteration 4: log pseudolikelihood = -67.764318
Iteration 5: log pseudolikelihood = -67.7643

Fitting comparison equation 2:

Iteration 0: log pseudolikelihood = -166.31464
Iteration 1: log pseudolikelihood = -153.46307
Iteration 2: log pseudolikelihood = -153.4108
Iteration 3: log pseudolikelihood = -153.4108

Comparison: log pseudolikelihood =-221.1751
Fitting full model:

Iteration 0: log pseudolikelihood = -221.1751
Iteration 1: log pseudolikelihood =-196.13935
Iteration 2: log pseudolikelihood =-193.57982
Iteration 3: log pseudolikelihood = -193.1245
Iteration 4: log pseudolikelihood =-193.06269
Iteration 5: log pseudolikelihood = -193.05338
Iteration 6: log pseudolikelihood = -193.0524
Iteration 7: log pseudolikelihood =-193.05227
Iteration 8: log pseudolikelihood = -193.05226

Bivariate probit regression N umber of obs = 247
w ald chi2(4) = 82.45
Log pseudolikelihood = -193.05226 P rob>chi2 = 0.0000
| Robust
| Coef. Std.Err. z P3| z|  [95% Conf. Interval]
+
WTP1
Bidl | -.2064473 .0360192 -5.73 0.0 00 -.2770436 -.135851
Bid2 | -.0216094 .2144079 -0.10 0.9 20 -.4418411 .3986223
_cons| 3.6893 .5052925 7.30 0.0 00 2.698945 4.679655
WTP2
Bidl | -.0839635 .1644853 -0.51 0.6 10 -.4063489 .2384218
Bid2 | -.1034572 .0197295 -5.24 0.0 00 -.1421264 -.064788
_cons| 1.356406 .2302937 5.89 0.0 00 .905039 1.807774
/athrho | -3.353675 .4937317 -6.79 0.0 00 -4.321371 -2.385979
+
rho| -.9975592 .0024073 -.9996473 -.9832145

Wald test of rho=0: chi2(1) = 46.1 381 Prob > chi2 = 0.0000



Appendix XIlI

"Households Willingness to Pay for Camel Milk: Apjlation of Contingent Valuation
Method (CVM) in Afar Region, Ethiopia" Household Qestionnaire

Woreda: (Woreda)

Tabia: (Tabia)

Household ID Code:

Household distance from woreda Market (Kilometres oHours): /

Household distance from Local Market (Kilometres orHours): /

Household distance from asphalt road (Kilometres oHours): /

Household distance from gravel road (Kilometres oHours): /

Household distance from Mekelle (Kilometres or Hous): /

Average transport per person/ per Quintal: /

Date of interview:

Time Started:

Time Finished:

Interviewer's Name:

Supervisor's Name:

Part - I. Opening statement on Households' Willingess to Pay for Camel Milk

Although camel's milk has been consumed for thadsanh years in Africa and the Middle East,
its medical benefits toward modern diseases wetekmawn until recently. Thanti-diabetic
properties of camel milk have been demonstrateskueral other studies (Agrawet al., 2003,
Musingaet al., 2008, LPPS. 2005). Camel milk has positive efféetsontrolling high blood
pressureand camel milk destroys Mycobacteridaberculosis Camel milk is used for treating

dropsy, jaundice, spleen ailments, tuberculosighasa, anaemia and piles
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Camel milk plays a vital role in achieving food sety in pastoral and agro pastoral areas.
Camel milk production is stable in almost all sessavhich is very important for the pastoralist,
when the milk of other animals seizedin the dry period (A. Razigt al, 2008. According to

Somali Regional State Summary, 2004 report, owlywed milk and ghee are important foods

for Somali pastoralists.

Many reasons are given as to why camel milk hasymaadicinal benefits. Camels feed on over
100 specie®f trees each day and each of these trees hasediffood supplements in terms of
vitamins, proteins, carbohydrates etc. these fagaplements come with the milk which is
consumed by humans. Camel milk is securing foodp#storalists in Afar region (Pastoralist
Forum Ethiopia, 2009).

The payment vehicle is in cash (just give and tdike)the payment vehicle for the cow milk markatia
the method of delivery is not door to door ratter camel milk will be sold in the common market.

Hence, assume that there is camel milk marketerréigion in general and in the woreda, Tabia
in particular. Therefore, in this questionnaire youl be asked whether you are willing to
purchase camel milk or not and how much would yay for one liter of camel if you are

willing to purchase.
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The Contingent Valuation Questions

1) Are you willing to purchase fresh camel milk fronetcamel milk market?
A) Yes B)No
If your answer No, please respond to questiorofiierwise answer question #3.
2) Why would you not purchase camel milk?
1 Ido not like camel milk
2 1 do not have budget to purchase camel milk
It is not allowed by my culture
It is not allowed by my religion
There are better substitutes for camel milk
| do not like milk in general
Others ...

N~ o o0~ W

3) Are you willing to pay........ (2) ETB for one liter fresh camel milk?
A) Yes B)No

If the answer for this question is yes, how muctcg@et are you certain to pay the above price? ......

If the answer for this question is yes, proceedjforstion 4 and otherwise go to question 5.

4) Are you willing to pay........ (2Z) ETB for one liter fresh camel milk?
A) Yes B)No
5) Are you willing to pay........ (0.5Z) ETB for one liter fresh camel milk?
A) Yes B)No
Then ask
6) What is the maximum amount that you are willingp&y for one liter fresh camel milk? ----- ETB

7) If yesin 3 and yes in 4 and If the respondent maxn willingness to pay in Q.4 is greater

=

than in Q.6, then ask, You said that you are vgllio pay ------- ETB (in Q.4) but when | as

you your maximum willingness to pay you said--—ETB (inQ.6) which is less than the

amount you already agreed to pay previously Why2-—-----
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8) If yesin 3 and no in 4 and If the respondent maxmwillingness to pay Q.3 is greater than
in Q.6, then ask, You said that you are willingpty ------- ETB (in Q.3) but when | ask you
your maximum willingness to pay you said----- ETB Q.6) which is less than the amount

you already agreed to pay previously Why? - -

9) Ifnoin3and yesin5 and If the respondentimaxn willingness to pay Q.5 is greater
than in Q.6, then ask You said that you are vgllio pay ------- ETB (in Q.5) but when |
ask you your maximum willingness to pay you saidETB (in Q.6) which is less than the

amount you already agreed to pay previously WA 2-----------oememmmm oo
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Part Il. Pastoralists and Agro - Pastoralists Soeieconomic Survey in Afar Region, Ethiopia

Code
Code A: Relation to the Household

Father (In-Law)/Mother (In-Law)
Sister (In-Law)/Brother (In-Law)
Son (In-Law)/Daughter (In-Law)
10 Step Father/Step Mother

11 Niece/Nephew

Section A. Household Characteristics

1 Household head

2 Husband /Wife

3 Natural Son/ Daughter
4 Step Son/Daughter

5 Grandchild

6 Father/Mother

7

8

9

[Interviewer: Write members in this order 1%= Head

Code B: Marital Status | Code C: Educational level

1 Single

2 Married
3 Divorced
4  Separated
5 Widowed

12 Uncle/Aunt
13 other relatives

14 Servant

0= Too young to attend (Child)

1 -15= Attended formal education

16 = Masters Degree and above

17 = Never attended but can read and wri
18 = llliterate (cannot read and write)

Code D: Religion

1 Islam

2  Orthodox

3 Protestant
ed Catholic

5 Other

(Please Specify

15 Other Unrelated people

%= Spouse (s) 8= Children of head/spouse (s)'?= other

Al.11 Name of the HouseholdAl.12
Member ID

Al.13
Relation
Household

Head
Code(A)

to

Al.14
Sex

0= Male
1= Female

Al1.15 A1.16 Al1.17
Age Marital | Educatio

(Year) | Status | nallevel
Code (B) | Code (C)

A1.19 Do you
have saving
Account

Al.110Are you
pastoralist or
pastoralist?

0= Other

1= Agro Pastoralist
2= Pastoralist

a
Agrg

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15
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Section B. Household Asset ownership and Value

Section B1. Household Land ownership, Input used ahOutput produced

B1.11 Do you have any land with holding rights?Yles 0= No (If no go to next section)

B1.12 If yes, how many hectares of land do you Rave

B1.13 How many plots of land do you have?

B1.14 How many hectares of land were cultivatetiyaar (2012/13)?

B1.15 | B1.16 | B1.17 B1.18 B1.19if | B1.110 | B1.111 B1.112 | B1.113 | B1.114 B1.115 | B1.116 | B1.117 B1.118 | B1.119 | B1.120 Do| B1.121 If yes, which
Plot Plot Distanc | Did you | yes, Value Did you | if yes, Value Did if yes, Value Labour Do you | you use soil| soil conservation
Name | size e from | use any| amount | in Birr use Quantity | in Birr | you use Quantit | in Birr Days Oxen use conservation | method do you use?
home manure? | of fertilizer? | used in improved | y used Days ( | irrigatio | activities? 1 Stone terrace
to plot | 1=Yes manure 1=Yes kg (if seed? in kg pairof | n? 1=Yes 2 Soil bunds
(Hours | 0=No used in 0=No none 1=Yes (if none cl o oxen) 1=Yes 0=No 3 Vegetative planting
or kg (if write 0) 0=No write 0) g £ 2 0=No 4 Control ploughing
Kms) none g 9 ‘gl'; 5 Conservation tillagg
write 0) o =z | 2 system
& 2 6 Other
01
02
03
04
05
06
B1.122 Did you participate in extension program$2 Yes 0=No
B1.123 If yes, since when did you participate ia &xtension programs (Month/Year)? /
B1.124 Who is eligible to participate in extensmmograms? 1= Poor 2= Rich 3= Any one
B1.125 Did you have an access to credit? 1=Ye8=No
B1.126 Who is eligible to take credit from lendingtitutions? 1= Poor 2= Rich 3=Any one
B1.127 How far is the lending institutions from ydwome in kilometres?
B1.128 Did you obtain food aid in the last 12 ma&®th1=Yes 0=No
Oil other

B1.129 If yes, how much (1=Kilogram 2=Quintal 3edit4= #) food did you obtain in the last 12 mofthsFood (Crop...)
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B1.130 Did you participate in safety net programs? 1=Yes 0=No

B1.131 If yes, since when did you participate ia safety net programs (Month/Year)?
B1.132 Who is eligible to participate in safety pedgrams? 1= Poor

B1.133 Is there any social network in your commyfhit

B1.134 If yes, are you a member of this social oek®

B1.135 If yes, since when were you a member ofgb@al network (Month/Year)?

B1.135 What is the soil type of your plots? 1= Ler2= Lem-tuef

/
2=Rich 3= Ang
1=Yes 0=No
1=Yes 0=No
/

3= tuef

Section B.2 Household Crop Output and Sales of Crop

B2.11 | B2.12 | B2.13 How much output did youB2.14 Did you sell any B2.15 If yes, answer the following questionsB2.17 How much of B2.17c
Plot Crop harvest during last year (2012/13) | part of the output this output did you give| Value
Name | Code B2.1a B2.13b  Units| B2.13c harvested? B2.15a Quantity B2.15b  Unit B2.15c Sales to other households? in Birr
(A) Quantity | (Code B) Value in Birr | 1=Yes Code (B) Revenue (Birr)
0=No

01
02
03
04
05
06

Code A: Crop Type

1 Teff 2 Wheat 3 Barley 4 Maize 5 Sorghum 6 Oats 7 Beans8 Linseed 9 Groundnuts Code B: Quantity

10Sesamell Pulses 12 Lentii 13 Chat

(Kosta, Salad, Cabbage, Carrot) 19 Sugarcane20 Banana, Papaya, Orange, Avocado, Mangdl Eucalyptus

22 Other (Please SPeCify)......c.ccuveemee commmens

14 Guava 15 Tomato 16 Potato 17 Onion 18 Vegetables

Lo Kilogram
[T Litter
[T Number

2 Quihta
4......... dilik
[T Othel....ccoovieeiieee e
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Section B.3. Household Livestock ownership and Vaéu

B3.11 B3.12 B3.13 | B3.14 B3.15 During | B3.16 B3.17 Did you buy ... last year (2005 E.C [0B3.18 Did you sell any ... last year
Number Present| During last year how | During last | 2012/103) (2005 E.C or 2012/103)
owned at | Market | last year | many ... were | 6 months
Present Value | how many| slaughtered? | how many...| B3.17a B3.17b Total | B3.17c B3.18a B3.18b B3.18c

... died or were born? | Number Purchased Financing Number | Total sales| Reason
get lost? bought(If none| value of all means of the sold value of for sell
write 0) bought(Birr) Purchase all sold Code B
Code A

Camels

Cows

Heifer

Bulls

Ox

Calves

(under 1 year)

Goats

Sheep

Donkey

Horse

Mule

Chicken

Bee hives

Code A: Financing means of the Purchase Code E: Reason for sell

i Income from farm i To help relatives 2 To buy food

2, Other income K JUUTRR To buy livestock 4onnnnnnn To buy seeds

K JUUTR Income from sale of livestock LS TR To buy other goods 6.ceeenn To pay for labour
4. Income from sale of other assets Teeeeiiaenns To repay loans S T To pay tax

5 Savings [ U To buy building material 10........... To pay for health expense
6vveereens Loan/Gift from relative 11........... To pay for education expense ....12... To pay for travel purpose
T Loan from other household 13.... Other......ooieeeniiee s

< JUTTR Loan from lending institutions

[ T Other...............
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Section B.4. Household other assets ownership anaMe

B4.11 Asset Description

B4.12 N

umber owned at prese

B4.13 Present market value (in Birr)

House

Trees

Farming equipment

Watch

Radic

Land Phone

Mobile Phone

Bed

Table

Chail

Cal

Bajaj

Bicycle

Motor Bicycle

Cart

Flour Mill

Refrigerator

Section B5. Households Livestock Income
We will ask you about the yield obtained, consuraed sold

D

er

B5.11 Description B5.12 How much vyield B5.14 On averagg B5.15 How B5.16 How B5.17 How much of B5.18 How much of this yield have
of the yield have you produced in thehow much of this | much of this much of this | this yield have used used for household consumption f
last 6 months?Enter 0| yield was yield did you sell| yield did you | for household| day in the last 24 hours?Enter O if
if yield was not| consumed per in the last 6 give to other | consumption per yield was not consumed"
produced" month in the last § months? "Enter | households in| day in the last ong¢
months? "Enter | O if yield was not| the last 6 months? "Enter 0
0 if yield was not | sold" months? if yield was not
sold" consumed"
Camel Milk(L)
Cow Milk(L)
Goat Milk(L)
Hides/Skins(#)
Butter(Kg)
Eggs(#)
Honey (KQg)
Beef (KQ)
Other
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Section C. Migration and Remittance

We will ask you about household members who migkatemittance's they send and how this remittasicséd

Cl1.11 | Cl.12 Did (Name) C1.12 C1.13 Gender C1.14 In| C1.15 Cl.16 Cl1.17 Have| C1.18 If yes,| C1.19 Have| C1.110 If yes,

ID migrate outside this Name of| of the migrant| what year| Why did | Migration type | you received how much| you used thig how much
area for job searchthe 0= Male did s/he| s/he 1=Domestic remittance money did| money to| money did
previously migrant | 1= Female leave the| leave? | O=International from (Name)| (Name) send buyfood? | you spend on
1=Yes household| Code (A) in the past 17 in the past 12 1=Yes food in the
0=No . months? month? 0=No past 12
If no go to section D 1= Yes month?

0=No
ID C1.111 Have you used th

money to buy livestock?
1=Yes
0=No

did you spends on livestock
the past 12 month?

$C1.113 If yes, how much moneyC1.114 Do they send

nGoods in the past 12
Month?

C1.115 Present

market value
(in Birr)

C1.116 Did you receive
any transfer income from

NGO/GO?
1=Yes
0=No

C1.117If yes, how
much money did
you did you receive
in the past 12 month?,

Code A: Off - farm activities

Manual work
Tailor
Blacksmith
Weaver

5.... Trade

6...Craft worker/ potter

8...Driver/mechanic
9..Teacher (modern)
.10.Teacher (religious)

11.. Health worker

Food sellers (tella/tej/injera...) 12..Party official/ Administrator

13..Soldier/ Police

4. Selling Chat

.16.. Selling other forest products

17....... Ning
8.1... Other

..15. Selling fuel wood and charcoal
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Section D: Off - farm Income
We will ask you about household's income and soaf@gcome

D1.11
ID

D1.12 Did (Name) dqg
any of the off - farm
activities

1= Yes

0=No

D1.13 If yes, which
off-farm activity
did you do in the
past 6 months?
(Code A)

D1.14 How many
weeks per month did

(Name) do in the past 6

months?

D1.15 How many hour
a week did (Name)do i
the past 6 months

5 D1.16 wage/ income pe
nday (Birr) (If in kind,
convert in to Birr using
local price)

rD1.17Income per

mont

(Birr) (If in kind, convert in
to Birr using local price)
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Section E: Household expenditure
We will ask you about household's expenditure
Section E1: Household food expenditure in 2005 01022/13
Code A: Quantity

1= Kilogram 2= Quintal

3= Litter

4= Minkli

5= Number 6= Other

E1.11 Food item

E1.12 Total food expenditurdirgust month (2005 or 2012/13)

El.12a
Quantity

E1.12b UnitCode (A

E1.12c Per Unit Cost|
(Birr)

El.12d Total
expenditureBirr)

Cereals

Teff

Wheat

Barley

Sorghum

Maize

Rice

Pulses

Beans

Lentil

Pea

Qil Crops

Sesame

Linseed

Sun flower (suf)

Nug

Spices

Berbere

Sugar

Shiro

Cooking oil

Salt

Onion (key shinkurt)

Garlic (nech shinkurt)

Jingibil
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E1.13 Food item

E1.14 Total food consumed inaBeSEVEN days

El.14a Quantity

E1.14b Urode (A)

El.14c Per Unit CogBirr)

E1.14d Total
expenditurgBirr)

Milk and Animal
Products

Meat (Camel, Ox, Sheep, Goat)

Chicken

Honey

Egg

Camel Milk

Powder Milk

Milk ( Cow, Sheep, Goat )

Butter (kibe)

Cheese (Aybe)

Vegetables

'Kosta'

Salad (selata)

Cabbage (tikel gomen)

Carrot

Potato

Tomato

Keysir

Karia

Fruits

Zeytun

Banana

Papaya

Orange

Sugarcane

Avocado

Mango
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Section E2: Household other food and non food expditure in 2005 or 2012/13

E2.11 Food item E2.12 How frequently do yp&2.13 Quantity

use this item?Code A)

E2.13 Units
(Code B)

E2.14 Per Unit
Cost(Birr)

E2.15Total
(Birr)

expenditur

D

Tea

Coffee

Soft drinks (Coca cola, Miranda, Pepsi etg)

Chat

Cigarette

Tella

Tej

Beer

Arequi

Others 1 ................

Others 2................

Code A: 1= Daily 2= Weekly = Blonthly 4= 3 Months 5= 6 Months ®early 7 = Other
5= Number 6= Other

Code B: 1= Kilogram 2= Quintal Bitter 4= Minelik

Section E3: Household non food expenditure in 200% 2012/13

Would you tell me the household's non-food expendite last year (2005 E.C or 2012/2013 G.C)

E3.11 Item

E3.12 Total Expenditure

E3.13 Amount paid by other household

Clothes/ shoes/ for ADULTS (MEN & WOMEN)

Clothes/ shoes/ for CHILDREN (BOYS & GIRLS)

Kitchen equipment (cooking pots, Medeija)

Energy (Kerosene, Fuel wood, charcoal, match)

Soap, OMO

Ceremonial expense

Water bill

Electricity bill

Cosmetics

Perfume

Barberry or Beauty salon

Other

112



Section E4: Household expenditure on health and edation in 2005 or 2012/13

E4.11 Item E4.12 How frequently do youE4.13 E4.14 Units E4.15 Per Unit Cost| E4.16 Total expenditure
use this itemPCode A) Quantity (Code B) (Birr) (Birr)

Exercise Book

Book

Uniform

Registration fee

Pen

Pencil

Other education fees

Medical expenses

Others 1.................

Others 2 ................

Others 3................

Section E5: Household expenditure on investment gde in 2005 or 2012/13

E5.11 Item E5.12 Did yowpurchase or build | E5.13 If yes,| E5.14 Per unit cogBirr) E5.15 Total expenditur@irr)
...... in 2005? 1= Yes 0=No quantity...?

House

Radio

Tape Recorder

Television

Land Phone

Mobile Phone

Table

Chair

Bed

Car

Bajaj

Bicycle

Motor Bicycle

Cart

Flour Mill

Refrigerator
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Section F: Camel milk and reasons for the absencd camel milk market
F1.11Which one is your preferred milk?

71 Camel milk

01 Cow milk

1 Goat milk and Sheep milk.

1 Other.......coovviiiiinenn.
F1.12Why you prefer camel milk than the other types dk#h

71 Its medicinal value

[ Its nutrional value

[ Its religouse value

71 Its social value

I O 1 = RSP
F1.13Why there is no camel milk market in the woredalaab

1 Camel milk owners are not willing to sell
Consumers do not want to purchase camel milk
Both of the above

Tradition do not encourage camel milk market
Religion do not encourage camel milk market
Others ..o,

I A O RO

Thank You very much for your cooperation!!!
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