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ABSTRACT

The purpose of this study was to estimate and identify factors affecting the willingness of
households to pay for conservation of Washera sheep in West Gojam, Ethiopia. This study used
both primary and secondary data. A three-stage sampling method was used to collect data from 240
respondents. Data were analyzed using descriptive statistics and econometric models. The two-
dimensional test model used a method to determine the choice of the imputation method using
double limited dichotomies. The study showed that education level, livestock size, extension
contacts and credit source positively affected the maximum household’s willingness to pay for
conservation of Washera sheep. On the other hand, age, sex, land size, and the distance of the home
from the household’s market have negatively affected the maximum household’s willingness to pay
for conservation of Washera sheep. Meanwhile, the total number of valid answers corresponds to
122,168 households. Therefore, the mean willingness to pay for Washera sheep conservation was
US$ 3.75 per year and the total economic benefit gain from Washera sheep conservation were
equivalent to US$1,069,647.23. The study recommends that households be willing to contribute to
the conservation of Washera sheep breed by providing the cash. This ensures community
participation in all decision making and formulation of plans and policies related to the conservation
of Washera sheep breeds.
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Introduction

The loss of diversity and the conservation of the genetic
resources of agricultural animals has become an issue in
the past few decades. Accordingly, tremendous efforts
have been made worldwide to study the genetic diversity
of livestock species to meet both the development needs
and the conservation of animal genetic resources in various
parts of the world. Livestock is an important component of
Ethiopia's agriculture and is reported to be the country's
largest livestock resource than any other African country.
It is recognized that Ethiopia has one of the most diverse
livestock populations in Africa. The number of small cattle
owned by the country is estimated at 58.5 million small
cattle (CSA. 2016). There are about 30 million sheep heads
in Ethiopia, of which almost 72 percent are females and 28
percent are males. Of the total sheep, 99.7 percent are local,
while the remainders are exotic and hybrid (CSA.2017).

The existing sheep breeds in Ethiopia are adapted to the
country's environment, i.e., to feed shortages and diseases
(Solomon et al., 2008). In Ethiopia, the demand for animal
products (small cattle), especially meat, is increasing in
domestic and export markets (SPS-LMM, 2010).
Small-scale gums account for 40 percent of farm
household monetary income, 19 percent of total food value
from all livestock products, and 25 percent of total
domestic meat consumption (Adane and Girma, 2008).
Small-scale sheep farming is the main source of food
security, with various functions, including monetary
income, wealth conservation, organic fertilizers, socio-
cultural functions, and fiber production. The productivity
of local sheep is currently too low to meet this demand
(Amha, 2008). Improving sheep productivity creates
wealth, improves the standard of living of small farmers,
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and is necessary to meet society’s high demand for meat
(Mesfine et al., 2014). However, a flock of sheep is less
productive (average weight gain) because traditional large-
scale systems manage it with little or minimal input and
unimproved technology (Hayes et al., 2009). The age of the
dam influences the growth capacity of sheep, the weight
before mating the dam, the type of birth, the sex, the breed,
and the season of birth (Solomon et al., 2011). Sheep
growth capacity is an important characteristic that
determines the overall productivity of sheep and the
economic benefits of sheep producers for meat production.
Increasing the economic benefits of sheep, production
requires the market weight of lambs to be improved for
market age (Mengiste et al., 2010).

However, livestock farming is becoming one of the
most important value-added agricultural systems in
Western Gojjam. Most of the population is engaged in
basic occupations and 84 percent of small farmers are in
livestock farming (Mushir and Mulugeta, 2012). Washera
sheep are described as shorthaired, large builders, mostly
browns, with males and females. The breed is common in
the areas of Western Gojjam, Eastern Gojjam, and Awi of
the Amhara National Regional State (Solomon et al.,
2010). The growth rate after recovery is better than that of
most local species, comparable to some breeds, such as
Horro and Bonga, which are recognized in Ethiopia as
large sheep breeds. Various literature mentions that species
have a good potential to produce ovine products for local
and export markets. Washera sheep is also known for its
relatively high twinning rate (Solomon et al., 2013).

However, due to its importance, the system for
managing these breeds is decreasing from time to time.
Therefore, attention should be given to keeping sheep and
increasing their production and productivity, and it is very
important to identify the factors that affect the desire of
households to keep the breeds. Therefore, this study aimed
to estimate and identify the factors influencing the
household’s willingness to pay the costs of conserving
breeds of sheep in the Gonji-Kolela, Sekela, and Yilmana
Densa districts in West Gojam, Ethiopia.

Methodology

Description of the Study Area

The study was conducted in the Gonji kolela, Sekela,
and Yilmana Densa districts in Ethiopia's West Gojjam
Zone. The West Gojjam Zone is one of 10 Amhara
National Regional State Zones, located between 36° 30’ to
3795 longitudes East and 10°16° to 11°54° latitudes North
(Habtamu et al., 2016). The total population is estimated at
2,106,596, with more than 91% of the population living in
rural areas (CSA, 2007). Agriculture is the main source of
livelihood for the community. West Gojjam is divided into
13 rural districts and 5 town governments (Senedu et al.,
2016). The West Gojjam district has a total land area of
13,280 square kilometers and varies in elevation between
1500-3500 m.a.s.I. The ambient temperature range is 15-
20°C for most of the region (75%), and 20-27°C for the rest
(Tilahun and Zeleke, 2013). However, livestock farming is
emerging as one of the most important value-added
agricultural systems in the West Gojjam Zone. Most of the
population has full-time jobs and 84% of small farmers
engage in animal husbandry (Mushir and Mulugeta, 2012).

Ethiopia

CE U ST LT T
)
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Figure 1. Map of the study area Source: GIS (2021)

Sampling Techniques and Sample Size Determination

A three-stage sampling method was adopted to select
the sampled households. In the first stage, 3 out of 13
districts were purposely selected. In the second stage, 6
kebeles were randomly selected from the 3 selected
districts (2 kebeles from each district). In the third stage,
240 sample respondents were selected using a simple
random sampling technique based on a probability
proportional to the size of the selected 6 kebeles
populations. The sample size was determined based on
(Yamane, 1967) formula. The simplified formula to
calculate the sample size was;

n=—"— (1)

1+N(e)?

Where:

n =sample size,

N = total number of farmers Washera sheep reared in
the districts,

e = level of precision which is 5% (since the rears have
homogeneity characteristics) Yamane's formula was used
because of its homogenous type of population in the study
area and 8% of the precision level was applied to manage
all samples in terms of the available resource that the
researchers have including cost, time, etc.

The formula used to calculate the number of sample
farmers in i selected kebele:

. _ Nixn

ni=— (2

Where

ni= number of the selected farmer head selected from
the it kebele

N;= total number of farmers head in it" kebele

N= total number of farmers head in the six selected
kebeles

n = sample size

Types, Sources, and Data Collection Methods

The study used both primary and secondary data
sources. Primary data were collected from surrounding
sample households using a structured questionnaire to find
out their willingness to pay to conserve the Washera sheep
breed. In addition, secondary data were collected from
zonal, district, and Kebeles agricultural departments. The
method of direct interviewing was used to conduct the
survey. A self-developed questionnaire was used to
interview households. Six data collectors have been hired
who are district staff trained to collect data.
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Methods of Data Analysis

Descriptive Results

Descriptive statistics such as mean, minimum,
maximum, standard deviation, percentage, frequency, and
inference statistics tests were used to compare and contrast
the variables’ categories of sample units.

Bivariate Probit Model Results

The basic model for analyzing double bounded
dichotomy and contingent valuation questions was a
random utility model. The purpose of estimating the
parametric model was to determine the willingness to pay
for the service described. In addition, the parametric model
allows respondent characteristics to be included in the
willingness to pay function. By understanding how
willingness to pay reacts to individual characteristics,
researchers can obtain information about the effectiveness
and reliability of contingent valuation methods and
estimate sample reaction to a more general population.
This study was analyzed by a bivariate probit model
developed by (Haab and McConnell, 2002).

Yi=aq g, + it BiXi+er ®)
Y2 = 04,1, T Xj1 BiXj + &, 4)
corrleg, &;] = p

Where;

Y1 and Y are the binary responses to the willingness to
pay questions; T1 and T, were the bids in the first and
second bid questions; Xi represents explanatory
variables,a's the coefficients estimated.

The two-correlated willingness to pay equations (eq.
(3) and (4)) above with jointly distributed normal error
terms were simultaneously modeled as a double bounded
dichotomous choice. This model provides information on
what variables are crucial for each response to the
willingness to pay question. They further state that
estimating of the mean willingness to pay is feasible using
the bivariate probit contingent valuation model since
bivariate normal probability density functions allow for a
zero and non-zero correlation. (Haab and McConnell,
2002) put that the essence of a double bounded model was
as follows. Respondents were presented with initial bid
prices. Following their initial responses, they were given
new prices, lower if their initial responses were no, and
higher if the responses were yes. Double-bounded models
substantially increase the complexity of the analysis,
because now the second question may depend in some way
on the first question. There was potential for changes in the
incentive compatibility of the model or at least some
differences in the way respondents treated the first and
second questions. In this study, the explanatory variables
of both models were the same (Let T1 be the first bid price
and T2 be the second bid price. The bounds on willingness
to pay were: Xi= Xj).

l. T1 <WTP > T, for the yes-no responses
Il. T1>WTP > T for the no-yes responses;
1. WTP > T, for the yes-yes responses;

(AVA WTP < T, for the no-no responses.

Following Haab and McConnell, the most general
econometric model for the double-bonded data was given
as:

WTPi; = wi; + &; ®)

Where WTP;; represents the jth respondent’s
willingness to pay, and i=1, 2... represents the first and
second answers. The p1 and p2 were the means for the first
and second responses. &;; was an unobservable random
component. Setting pij=xij pi allows the mean to be
dependent upon the characteristics of the respondents
(demographic and socio-economic variables). To construct
the likelihood function, we first derive the probability of
observing each possible two-bid response sequences (yes-
yes, yes-no, no-yes, no-no). To design the probability that
respondent j answers yes to the first bid and no to the
second was given by;

Pr (yes, no) = pr (WTP1j>T1, WTP3j<T>)
Pr(uij*e;j2Tipptey<Ta

The willingness to pay for conservation depends on
preliminary survey and previous researchers such as
(Etensa, 2014; Nigus, 2014; Berhan et al., 2016 and
Kebebew et al., 2021). Accordingly, the most important
determinants are age, family size, sex, education level,
experience, total land size, total livestock size, extension
frequency, source of credit, wealth status, and distance of
home from the main market of respondents. These
determinants include respondents’  socioeconomic,
demographic, and attitude indicators as explanatory
variables. It could be specified as follow:

WTP = « + B, AGER + B,SEXR + B;EDLR + B,FMSR +
BsLSR + B4TLU + B,EXTcR + BoDHMR + B;,EXP +
B WSR + g (6)

Where WTP was the willingness to pay for the offered
bid; AGER was the Age of respondents’, SEXR was the
sex of respondents’, FMSR was the family size of
respondents’, LSR was the land size of respondents’, EXP
was an experience of respondents’, EDLR was education
level of respondents’, EXTcR was extension contact,
DHMR was the distance of home from the market, CR was
a credit source and &; was an error term.

Results

Descriptive Results

Respondents’ demographic and socio-economic
characteristics were calculated wusing a minimum,
maximum, average, standard deviation, percent, frequency
distribution, and logical statistical tests. Thus, 240
respondents from the districts of Gonji Kolela, Sekela, and
Yilman Densa were interviewed and gave a full response.
The average age of respondents is 44 years with a
minimum and a maximum age of 20 and 80 years,
respectively. The minimum, maximum and average market
distance from the respondent’s home is 0.1, 27 and 0.998
km, respectively, which is statistically significant for t-
value 2.48. The average family size of respondents was 5
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with a minimum of 1 and a maximum of 11. The average
land ownership of respondents is 0.85 hectares, a minimum
of 0 hectares, and a maximum of 3 hectares, which is
statistically significant for a t-value of 1.97. The average
level of education of respondents is 1 with a minimum of 0
and a maximum of 12 years of schooling. Respondents'
yearly experience in rearing Washera sheep was 0, 58, and
13 on average, minimum and maximum, respectively.

Of all respondents, 60% were male and the remaining
40% were female. Of all respondents, 55.4% had a source
of credit and 44.6% had no source of credit. The study
showed that 4.6%, 73.8%, and 21.6% of the respondents
were rich, middle, and poor, respectively.

Of the 240 respondents, 192 (80%) were interested in
contributing to the conservation of Washera sheep breeds,
and 48 (20%) were not. The main reasons were not
interested in the breed conservation of Washera sheep were
that | was poor (cannot pay) (43, 89.6%) and satisfied with
the current situation (5, 10.4%). Of the 192 respondents
interested in contributing to the conservation of Washera
sheep breeds, (112, 58.3%) preferred to be collected

Table 1. Descriptive Statistics of continuous variables

through association payments and (74, 38.5%) paid
directly. Hope, the rest (6, 3.1%) preferred through the
chair of kebeles.

Econometric

Bivariate Probit Model Results

It was used to estimate the coefficients of the
independent variables in a doubly restricted dichotomous
choice. Bivariate probit regression model estimates also
showed that among the eleven variables, eight (age, sex,
education level, land size, livestock size, extension
contacts, distance from home to market, and source of
respondents' credit) were statistically significantly affected
by respondents’ willingness to pay for conservation breeds
of Washera sheep (Table 4). The estimated average
willingness to pay for the conservation of the Washera
sheep breed in the West Gojjama zone using a bivariate
probit model was US$3.75 per year (Table 5). In addition,
the aggregate economic benefit from the targeted 285,239
households was US$1,069,647.23 (Table 6).

. . t-test for Equality of Means
Name variables N Min. Max. Mean Tvalue  Mean diff.Std. dff.
Age of respondents (AGER) 240 20 80 43.79 19 .34 1.82
Education level of respondents (EDLR) 240 0 12 1.06 -3.73*** -.83 22
Total numbers of families FMSR) 240 1 11 4.90 -1.61 -42 .26
Total land size of respondents in hectare (LSR) 240 .00 3.00 .85 -.03 -.01 07
Total livestock (TLU) 240 1 32 941 -5.82*%** -3.17 54
Extension frequency (EXTcR) 240 0 8 236 -4.36*%** -71 .16
Distance (DHMR) 240 1 27.0 5998  248* 1.60 .64
Experience in the year (EXP) 240 0 58 13.48 -1.40 -2.31 1.65
Source: Own computation (2021)
Table 2. Descriptive statics of dummy and categorical variables
Variables Unity No. % Chi-Square Tests (X?)
Female 96 40.0
Sex (SEXR) Male 144 60.0 0.156
Total 240 100.0
No. 133 44.6
Source of credit (SourCR) Yes 107 55.4 13.698™"
Total 240 100.0
Rich 11 4.6
Medium 177 73.8 o
Wealth status (WSR) Poor 52 216 6.615
Total 240 100.0
Source: Own computation (2021)
Table 3. Descriptive statics of categorical variables
Variables Unity No. %
Do you have the interest to contribute money No. 48 200
for Washera sheep conservation Yes 192 80.0
Total 240 100.0
Reasons for no interest to contribute for | am poor and I cannot pay 43 89.6
Washera sheep conservation Other reasons S 10.4
Total 48 100.0
Direct payment 74 38.5
System of money collection With association payment like ikub, and idir 112 58.3
Kebeles chairmen 6 3.1
Total 192 100.0

Source: Own computation (2021)
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Table 4. Estimated coefficients of Bivariate probit model

Variables Coef. Robust Std. Err. z P>z [95% Conf. Interval] dy/dx
Const. 1.131 0.808 1.400 0.161 -0.452 2.715

AGER -0.020" 0.012 -1.680 0.093 -0.043 0.003 -0.003
SEXR -0.372" 0.226 -1.650 0.099 -0.815 0.070 -0.060
EDLR 0.171" 0.095 1.790 0.073 -0.016 0.358 0.029
FMSR -0.049 0.082 -0.600 0.550 -0.210 0.112 -0.008
LSR -0.477" 0.265 -1.800 0.072 -0.997 0.042 -0.080
TLU 0.118™ 0.032 3.730 0.000 0.056 0.180 0.020
EXTcR 0.231™ 0.112 2.070 0.039 0.012 0.450 0.039
DHMR -0.137™" 0.028 -5.000 0.000 -0.191 -0.084 -0.023
EXP 0.022 0.014 1.630 0.103 -0.004 0.049 0.004
SourCR 1.203™ 0.250 4.810 0.000 0.713 1.694 0.195
WSR 0.033 0.221 0.150 0.880 -0.399 0.466 0.006

Number of observation = 240; Wald chi2 (11) =83.92; Prob > chi2 = 0.0000; Log pseudo likelihood = -87.422043

Pseudo R2 =0.272

Note: *** **and *, significant at 1%, 5% and 10% level of significance, respectively. Source: Model result (2021)

Table 5. Mean Willingness to Pay of seemingly unrelated bivariate probit model results

Variables Coef. Robust Std. Err. Z P>z 95% Conf. Interval

BID1 0.1332*** 0.0033 40.72 0.000 0.1268 0.1396
Constant 0.5485 0.1915 2.86 0.004 0.9240 0.1731
BID2 0.1271*** 0.0033 38.14 0.000 0.1206 0.1337
Constant 0.4307 0.1875 2.3 0.022 0.7983 0.0632
/athrho 4.3742 0.6630 6.6 0.000 3.0748 5.6736
Rho 0.9997 0.0004 0.9957 1.0000

Note: *** significant at 1% level of significance, Source: Model result (2021)

Table 6. Aggregate Economic Benefit

S.no Districts TF(1) ED EF EFR M AB
1 Goniji kolela 20,758 6.5 1349 19,409 US$3.75  US$72,782.74
2 Sekela 152,832 6 9,170 143,662  US$3.75 US$538,732.80
3 Yilmana Densa 132,074 75 9,906 122,168 US$3.75 US$458,131.69
Mean US$3.75 US$1,069,647.23

TF: Total Farmers; ED: % of zero in each district (2); EF: Expected farmers to have zero (3)=(1)x(2)/100); EFR: Expected farmers with valid responses
(4)=(1)-(3); M: Mean (WTP) (5); AB: Aggregate benefit (money) (6)=(4)x(5); Source: Own computation (2021)

Discussions

Descriptive Analysis

82.5% of respondents expressed interest in donating to
Washera sheep breed conservation due to the following
issues: - Decreased Washera sheep breeds in the region and
inadequate management of Washera sheep and participants
were unwilling to contribute money for conservation 17.5.
The main reasons for respondents’ unwillingness to
contribute money for the conservation of Washera sheep
breeds are: (a) proper management is the responsibility of
the government, (b) lack of money to pay (poverty), (c)
complacency with the present situation.

Econometric Analysis

Factors affecting willingness to pay for Washera sheep
breeds conservation

Age: For sheep of the Washera breed, the age of the
sample respondent has a negative sign and was significant
at the 10% level. The marginal effect results also show that
reducing the respondent's age by one year will increase the
likelihood of farmers' willingness to pay to keep the
Washera sheep breed by 0.003, holding other factors
constant. The conclusion of the present study is consistent
with what would have been reported by Salomon, where
age had a negative and significant impact on respondents'

willingness to pay for its restoration. Similarly, willingness
to pay was reported to be negatively affected by respondent
age (Gebrelibanos and Endriss, 2012; Belay et al., 2020
and Berhan et al., 2021).

Distance to the main market: This variable is found to
have the expected negative effect and is significant at the
1% level. The marginal effect size shows that in the ceteris
paribus, the probability that those households are willing to
pay for the conservation of the Washera sheep breed
decreases by 0.023. The results are consistent with
(Kebebew et al., 2021).

Land Size: The outcome of the model showed that total
land ownership negatively influenced respondents'
willingness to pay to conserve the Washera sheep breed
with a significance level of 10%. The marginal effect of
these variables shows that a 0.08 reduction in the
household land area increases the likelihood of being
willing to pay to conserve the Washera sheep breed, other
factors held constant. This result is consistent with the
results of and (Belay et al., 2020 and kebebew et al., 2021).

Livestock Size: It was found that keeping livestock in
TLU positively influences respondents' willingness to pay
with a significance level of 1%. The marginal effect of
these variables indicates that for each additional TLU
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increment, the probability of being willing to pay to
conserve the Washera sheep breed increases by about 0.02,
keeping other variables constant at their mean. This result
is consistent with the studies by (Belay et al., 2020).

Extension Contact: This variable had a significant and
positive effect on the treatment plant in the conserve of
Washera sheep breeds, and it was significant at a level of
significance of 5%. The value of the marginal effect shows
that the probability of willingness to pay to conserve the
Washer sheep for farmers who have contact with extension
agents increases by 0.039, ceteris paribus the results a lined
with result of (Belay et al., 2020).

Sex: As a dummy variable, the sex of the respondent
has a negative sign, although this is not expected a priori.
This shows that women's households are willing to pay
more than men, which is statistically significant at the 5%
level. The marginal effect indicates that the probability of
male-headed households' willingness to pay to keep the
Washera sheep decreased by 0.06, all else equal.

Educational level: The education level of the head of
household is statistically significant, and the positive sign
is expected to be at the 10% significant level. The
coefficient of this variable has a positive sign, indicating
that the level of the WTP's coefficient of education is
consistent with established theory and evidence that
education is positively associated with people's WTP
protection, meaning that highly educated people can
perceive more the need to conserve and manage resources
well. The marginal effect of this variable shows that other
things being equal; a one-step increase in household
education increases the probability of being willing to pay
for Washera sheep breed conservation by 0.029. This result
is consistent with the findings of (Gebrelibanos and Edriss,
2012 and Tilahun and Zeleke, 2013).

Source of credit: As expected, this variable was found
to have a positive effect, and was significant at the 1%
significance level for preserving Washera sheep breeds.
Marginal utility values show that farmers with access to
credits are willing to pay 0.195 more for the protection of
Washera sheep breeds, ceteris paribus.

Conclusion

The study’s goal was to estimate the households’ desire
to pay for the conservation of the Washera sheep breed in
the Zone west of Gojam using the contingent valuation
method, where both descriptive methods and standard
economics were used to analyze the data. In this study, the
average desire to pay was calculated monthly to conserve
the Washera sheep breed of open questions and double-
dichotomous choice questions were computed. The result
of the variable Bivariate Probit model revealed that the
level of education of families, the size of livestock,
extension contact, and the source of credit have a positive
and significant impact on the desire of the maximum
households to pay for the conservation of the Washera
sheep breed. On the other hand, age, sex, land size, and
household distance from the head of the household market
have a negative impact on the household’s maximum
desire to pay for the conservation of Washera sheep breeds.
Therefore, the average willingness to pay for open-ended
questions is $3.75 per year. In the study, out of a total of
240 sample households, only 48 (20%) protested zero or

invalid responses and 192 (80%) had valid responses.
Based on this information, the total number of protest zeros
is expected to equal 9,906 households, which were
excluded from further analysis. On the other hand, the total
number of valid responses is equal to 122,168 households.
Based on this information, the total economic benefit of the
double dichotomous choice model is equal to
US$1,069,647.23 from Washera sheep.

Recommendations

Based on the survey results, it can be suggested that
households are willing to participate in Washera sheep
breed conservation through cash contributions. Therefore,
community participation in every conservation decision
and policy and strategy development should be ensured.
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