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Introduction

Community-based breeding program (CBBP) was in-
itiated in 2009 in Ethiopia, focusing on four distinct 

sheep breeds: Bonga, Menz, Afar, and Horro. These breeds 
were selected to represent different agro-ecologies and 
production systems, as outlined by Haile et al. (2014). The 
primary objectives of this program were enhancing sheep 
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productivity and income of smallholders. The preliminary 
evaluation results of the CBBP have revealed several pos-
itive outcomes. Mainly, negative selection has been invert-
ed, breeding rams are retained within the community flock, 
control mating practices have been adopted, and contrib-
uting to improvements in performance traits. Moreover, 
the selling of selected rams has been carried out at prices 
higher than the local market, indicating economic benefits 
for the participants (Haile et al., 2014).

In addition to the core breeding activities, the program 
has integrated complementary initiatives. These include 
the introduction of improved forages and feeding options, 
disease management strategies, and the application of bi-
otechnology tools such as artificial insemination. Further-
more, efforts have been made to facilitate better market ac-
cess for breeding rams and fattened sheep. Various studies 
and reports, including those by Rekik et al. (2016), Esayas 
and Jane (2019), Kassie (2019), and Jane (2019), have doc-
umented the design and implementation of these compre-
hensive activities, contributing to the overall success of the 
community-based breeding program in Ethiopia.

The community-based breeding program (CBBP) for 
Doyogena sheep has been actively underway in the Kem-
bata Zone of the Central Ethiopia region since 2013. This 
program builds upon the promising outcomes observed 
in previous CBBPs. Evaluation studies, which specifically 
focused on genetic gain, genetic progress, and the pheno-
typic performance of growth and some reproductive traits 
in Doyogena sheep, have shown prominent improvements 
(Addisu et al., 2021; Kebede et al., 2020, 2022). The doc-
umented achievements, as presented in various workshops 
(https://cgspacecgiar.org/ handle/ 10568/92538), further 
highlighted the success of the program. These positive de-
velopments have driven Doyogena CBBP into a phase of 
significant progress, attracting attention from institutions 
that are working on small ruminants. 

The success or failure of any genetic improvement program 
depends on the intuitive knowledge of farmers (Kosgey 
et al., 2006). However, to achieve successful outcomes, it 
is important to incorporate participatory implementation 
supported by empirical data. The implementation process, 
technical and socioeconomic evaluations  for  first gen-
eration CBBPs, particularly for Bonga, Menz and Horro 
sheep have been conducted   with the participation of sheep 
producers (Gutu et al., 2015, Haile et al., 2020). However, 
such information are lacking for Doyogena CBBPs. There-
fore, the objectives of this study are to assess flock dynam-
ics, explore farmers’ perceptions regarding morphological 
and reproductive changes in sheep, examine the socio-eco-
nomic benefits, and identify constraints associated with 
Doyogena sheep CBBPs.

Materials and Methods

Description of the study area
The study was conducted at Doyogena district, Kembata 
Zone in the Central Ethiopia Region. The Doyogena dis-
trict is situated at 70 20’ N latitude and 370 50’ E longitudes. 
The altitude ranges from 1900 to 2800 meters above sea 
level. The mean average annual rainfall is between 1200 
and 1600 mm with an average mean temperature of 10 
– 16 °C. Enset (Ensete ventricosum) based mixed crop-live-
stock production system is the dominating production sys-
tem in the study area (Taye et al., 2016), which is entirely 
dependent on rainfall. Cattle, sheep, poultry, equine and 
goats are the major livestock species kept in the district.

Description of the breeding program and 
breeder cooperatives
For this study, five sheep breeder cooperatives imple-
menting community-based breeding program (CBBP) in 
Doyogena district, Kembata Zone were randomly selected 
from the existing eight cooperatives. The five selected CB-
BPs included Anicha-Sadicho, Murasa-Woyiramo, Hawo-
ra-Arara, Serera-Bukata and Lemi-Suticho, all of which 
have been implementing CBBPs since 2013. The main 
objective of the breed improvement program is to increase 
the income of households through enhanced lamb growth, 
reduced mortality and increased number of lambs born per 
breeding ewe. The major criteria for enrollment as CBBP 
member include sheep holding and willingness to pay 
membership fee (110 ETB). The CBBP has a bylaw that 
includes paying a membership share, which is 50 ETB, and 
each member can buy 10-20 shares, contributing at least 
two breeding ewes, practicing good sheep management, 
and communicating with enumerators for data collection 
at different growth stages of the lambs. 

Enumerators were hired by the former Southern Region-
al Bureau of Agriculture for data collection when various 
events occur. Participant farmers keep newly born lambs 
until the selection period (six-month age) and bring the 
animals to the central place for selection to identify the 
best rams. A team of researchers and selection commit-
tee members have been involved in the selection process. 
Based on growth performance, estimated breeding value 
(EBV), and breeding objectives, the top 10% of rams have 
been selected. These rams were purchased by the coopera-
tives and used to mate ewes, with about 20-30 organized in 
a mating group under cooperative members.

Sources and procedures of data collection
Two sources of data were used for the study: primary 
and secondary. Primary data was captured through in-
terviews, field observations, group discussions and moni-
toring animals from December 2021 to November 2022. 

https://cgspacecgiar.org/ handle/ 10568/92538
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A semi-structured pre-tested questionnaire was prepared 
for the formal survey. One group with 8-12 members was 
organized for group discussion in each cooperative. The 
discussion was focused on farmers’ perception towards the 
breeding program, lessons/knowledge acquired during the 
breeding program, sustainability and suitability of the pro-
gram, flock management and problems encountered. Data 
focusing on-flock size and structure, keeping breeding ram 
and mating system, flock dynamics (incoming and exiting 
routes of sheep), biological changes such as growth, con-
formation, survival, litter size, and coat color that farm-
ers have recognized. In addition, change on income from 
sheep and its contribution to livelihood, and constraints 
they have faced along with socio-economic characteristics 
were also collected through formal survey and used as a 
primary source. Recorded data (number of animal select-
ed, sold animal number and price of selling, members of 
cooperatives) were obtained from the secondary source 
and other additional information collected from cooper-
ative’s receipts, invoices, record books and case histories. 
Among total sheep producers in the study site, a total of 
260 sheep producer households were included in the study, 
from which 130 respondents were selected to represent 
358 CBBP members while   the rest, 130 respondents were 
selected from non-CBBP members by using the simple 
random sampling technique based on probability propor-
tional, following Yamane’s (1967) formula:

                                
                                                                
Where: n= sample size for the study; N= Total number of 
sheep producers (743) from selected sites and e is level of 
precision which was taken to be 5%.

       

Data analysis 
The collected data were entered into an Excel sheet and 
checked before analysis. Statistical Analysis Software 
(SAS, 2012) was used for the analysis of the collected data. 
Descriptive statistics, including means, frequency, and per-
centile for flock size, flock dynamics, and benefits of sheep 
(trend of selected rams, CBBP member participation, in-
come, and price of ram per kilogram weight), were con-
ducted. Independent t-tests were carried out to compare 
quantitative variables, including flock size and structure, 
and   income from sheep, between CBBP members and 
non-members.  Indices were employed to calculate the 
traits improved through selection,   to assess sustainabil-
ity mechanisms, and constraints of Doyogena CBBP us-
ing method mentioned by Kosgey (2004). To obtain the 
sheep offtake rate, each parameter was calculated using the 

methods employed by Shigdaf et al. (2012) and Deribe et 
al. (2021).

    	

Sheep exit parameters (routes of sheep leaving mecha-
nisms from the flock) are sale, slaughter, gift and share-
holding-out.

The Poisson regression model was employed to assess the 
factors influencing flock dynamics, and the income ob-
tained from sheep. Socio-economic characteristics of the 
respondents, such as , gender, age, education, family size, 
, and farm land size, were hypothesized to positively or 
negatively influence the response variables (routes of sheep 
entry into and exit from the flock, and income) along with 
CBBP participation and flock size. The Poisson regression 
model was chosen for the analysis of count data due to 
its suitability. It can be estimated using the quasi-maxi-
mum likelihood approach and can address issues related 
to over-dispersion (Dubale and Yohannis, 2021; Verbeek, 
2004).The model used for   Poisson regression is as follows:
Log (y) =β0 + β1x1+β2x2+ β3x3+ β4x4+β5x5 + β6x6+β7x7                                                                                    

Where log(y) is logarithm of predicated mean number 
of response variables (income, way of sheep entry to the 
flock and exit from the flock); y is the mean of the response 
variable, β0 is intercept; β1, β2, β3, β4, β5, β6 and β7 are the 
coefficients to be estimated. The coefficients represent the 
change in the logarithm of the expected value of the de-
pendent variable for a one-unit change in each independ-
ent variable, holding other variables constant.

Independent variables are CBBP with levels participa-
tion level (1=member, 2= non-member), sex of respondent 
household head (1=male, 2=female), education (1=illiter-
ate, 2= primary and above), age (in number), farm land size 
(in hectare), family size (in number), flock size (in number). 

Results and Discussion

Flock structure and dynamics
Flock structure: The least-square means (SE) of sheep 
composition per household in the Doyogena district are 
presented in Table 1. Overall flock size per household in 
the Doyogena district was 3.84, ranging from 1-14 heads. 
The castrated sheep had the smallest percentage in the 
flock, with 1.3%, the higher proportion was recorded for 
breeding ewes (48.43%) followed by intact males aged 6 to 
12 months (15.36%). 

Male and female lambs aged 3-6 months made up 7.03% 
and 5.73% of the total, respectively. The mean number of  
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young lambs below 3 months of age , male lambs aged 3-6 
months, intact male  aged 6-12 months, female lambs aged 
6-12 months, breeding rams, breeding ewes, and the num-
ber of lambs per household were higher (p<0.05) in CBBP 
members compared to non-members.

The distribution of flock structure reflects the management 
choices made by producers, based on their production 
goals (Solomon et al., 2010). At the CBBP level, keeping 
fast-growing lambs has reduced lamb mortality while in-
creasing litter sizes, resulting in significant improvements 
in flock structure and size (Haile et al., 2014; 2020). In 
the present study, the average flock size was lower than the 
values reported by Tibbo et al. (2006) for Bonga (11.3), 
Horro sheep (8.2), and that of Abebe (1999) for Menz 
sheep. However, it was comparable to that of Taye (2016), 
reported in the same study district. The shortage of land 
for grazing could be one of the reasons for the low flock 
size in the study area. Gutu et al. (2015) have reported that 
the flock size of sheep for CBBP member households was 
higher than non-member households for Bonga, Horro, 
and Menz sheep, which was similar to the current study. 
The higher proportion of breeding ewes in the flock is an 
opportunity for a high number of lamb productions and 
the need for sustainable household income in the study 
district. The finding is comparable to the findings reported 
by Luke (2010), Shenkute et al. (2010), Tasew et al. (2014), 
and Amare et al. (2019). According to the bylaw of the co-
operatives every CBBP member is expected to keep at least 
two breeding ewes with a good maternal record for genetic 
improvement for the next generation.

The proportion of intact ram aged 6-12 months was higher 
than from all except breeding ewes. The reason could be in 
the CBBPs, keeping male lambs until selection is manda-
tory and which increase the possibility of getting best-per-
forming animals to be parents for the next generation. In 
some cases, CBBP members keep selected lambs that were 
2–6 months after selection until they get a better market. 
Retaining breeding ewes and keeping male lambs until 
selection would enhance selection intensity and improves 
genetic progress (Haile et al., 2020).

The breeding ram to ewes ration in the study site was 1:24, 
and farmers practiced year-round breeding with control 
mating. This practice is attributed to the presence of CBBP. 
Intensive selection of breeding rams, combined with the 
acquisition of knowledge by CBBP members through par-
ticipatory training and direct program involvement, could 
positively contribute to the success. Our findings are con-
sistent with a similar report by Asrat et al. (2021) for Bon-
ga sheep (25 to 30 breeding ewes), and that the current 
study ratio is higher than that reported by Aynalem (2021) 
for Horro sheep (1 to 6.34) at the CBBP.

Flock dynamics and offtake rate: Table 2 shows the flock 
dynamics and offtake for the Doyogena district.  In our 
study, we identified the major ways through which sheep 
enter and leave the flock in the study area. The prima-
ry methods of sheep entering flocks include the birth of 
lambs, gifts, shareholding-in (keeping animals for the ben-
efit share obtained from those with a larger flock size), and 
purchases.

In the Doyogena district, both CBBP member and 
non-member households indicated that sheep entered 
flocks more frequently through birth (Table 2). Total entry 
was significantly affected by CBBP membership. Similar-
ly, membership exerted significant difference only on birth 
and shareholding-in among routes of entry. In the study 
district, 352 lambs were born during the 12-month period 
from December 2021 to November 2022. Of all entries, 
birth accounted the highest proportion of entry, with 240 
(84.51%) lambs for CBBP members and 112 (75.68%) 
lambs for non-members. Additionally, the cooperatives ac-
quired 39 (13.73%), 4 (1.41%), and 1 (0.35%) through pur-
chasing, shareholding and gift, respectively. Similarly, 36 
(24.32%) were entered through purchases for non-mem-
bers. Parallel to the current study, Kocho et al. (2011) and 
Deribe et al. (2014) reported that the primary route of en-
try for sheep in the Alaba zone of southern Ethiopia was 
birth. The authors’ reports demonstrated that shareholding 
is an essential method of strengthening the flock within 
the sheep farming community, consistent with the present 
study.

The exit routes vary widely among members and non-mem-
bers. CBBP members had significantly higher (p < 0.05) 
sheep exiting through sale, slaughter, and shareholding 
compared to non-members. Out of a 401 and 187 sheep 
flock, approximately 59% and 75% of sheep left the flock 
due to sale in CBBP member and non-CBBP member 
households, respectively. The reason of higher proportion 
of sheep sale in non-member is that there is no binding 
rule that can prevent early sales, which could be a poten-
tial reason for negative selection in the flock. On the other 
hand, the cooperative bylaw encourages producers to keep 
the best-performing animals. Animals with low perfor-
mance have exited the flock through sale. Reports of other 
studies confirm that the sale was the major exit route for 
sheep in central Ethiopia (Legesse et al., 2008; Kocho et 
al., 2011).  

Gift and shareholding as an exit route accounted for 7.9 
and 1.49% for CBBP members, respectively, while it was 
minimal for non-members.

The overall off-take rate for Doyogena sheep was 53% 
(Table 2). The members of the CBBP in the study dis-
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trict exhibited a higher off-take rate at 36%, in contrast 
to non-cooperative members at 17%. This higher off-take 
rate in the breed improvement cooperative can be attrib-
uted to the strategic culling of unproductive animals, the 
implementation of fattening practices tailored for festivals, 
disseminating improved rams, and collaboration within 
the group leading to improved market opportunities. In 
contrast, non-participants tended to sale animals at young-
er ages, aligning with findings from Deribe et al. (2021) 
and Kocho et al. (2011), who noted that in Alaba district, 
sheep and goat keepers sold their animals before reach-
ing breeding age. The off-take rate (53.8%) in this study is 
higher than other research endeavors. For instance, CSA 
(2020) reported an off-take rate of 30.8%, while Shigdaf et 
al. (2012) documented rates of 25.3% and 32.8% for sheep 
in Farta and Lay Giant districts, respectively. Further-
more, the percentage of sheep sales (18.7%) and slaughter 
(11.3%) reported by CSA (2020) was comparatively lower 
and consistent with our findings, respectively.

Factors affecting dynamics of sheep entry routes: The 
CBBP participation, sex of the household heads, and 
flock sizes were found to influence the sheep entry routes 
(Table 3). The study revealed that the participation in the 
CBBP significantly (p<0.01) influenced the entry routes 
of sheep into households. Particularly, farmers engaged in 
the CBBP demonstrated a significant positive correlation 
with the birth of lambs, indicating that program partici-
pants experienced a 44% increase in the number of animals 
entering their flocks through birth compared to non-par-
ticipants. This suggests that the CBBP plays a vital role 
in enhancing the reproductive outcomes within the sheep 
breeding cooperatives. Additionally, the study highlights 
the influence of flock sizes on sheep entry routes, showing 
that farmers with larger flocks are more likely (p<0.001) to 
accept animals through birth, with a 21% higher tendency 
compared to those with smaller flocks. This finding shows 
the importance of flock size management in optimizing 
sheep breeding outcomes.

Furthermore, the study identified the sex of household 
heads as a determinant factor in sheep acquisition patterns. 
Specifically, households with male heads are less likely to 
accept animals as gifts or for shareholding. This observa-
tion may be attributed to cultural or gender-specific roles 
and preferences within the community. Additionally, the 
household heads those who have smaller family sizes are 
less inclined to purchase sheep, with a significant associa-
tion to the scarcity of labor. This aligns with existing litera-
ture, such as reports by Legesse et al. (2008) and Budisatria 
et al. (2007), who indicated that labor shortages can be a 
limiting factor in small-scale livestock keeping, particularly 
in contexts where family members are essential contribu-
tors to farming activities. 

Factors affecting dynamics of sheep exit and offtake rate: 
As shown in Table 4, CBBP participation, gender, age, land 
size, and flock size of the households were shown to influ-
ence the offtake and sheep exit routes. Sheep exit through 
sale, slaughter, gift, and shareholding-out was significantly 
(p<0.05) affected by CBBP participation. The animal ex-
its through sale in the CBBP members were significantly 
(P<0.01) higher and 1.52 times more than non-members. 
This might be associated with the higher number of sheep 
produced through birth for the CBBP member  house-
holds due to the use of different production packages  and 
the existence of breeding cooperatives (Rekik et al., 2016; 
Esayas and Jane, 2019; Jane, 2019). This ensures better 
market participation of CBBP members than non-mem-
bers. Similarly, the number of animals slaughtered for 
household consumption was also higher (p<0.001) for 
CBBP members.

The number of slaughtered animals within a year in CBBP 
members was 2.4 times higher than that in non-members. 
This result aligns with previous findings by Gutu et al. 
(2015) and Haile et al. (2020), who reported changes in 
the number of sheep sold per year and the consumption 
of mutton as a result of CBBP membership compared to 
non-CBBP members for Bonga, Horro, and Menz sheep 
in CBBP sites. The CBBP participation significantly in-
fluenced the probability of sheep exit through sharehold-
ing and gifting (p < 0.01). This could be attributed to the 
larger flock size of CBBP members. In Doyogena CBBP, 
the CBBP members provided for other members of CBBP, 
particularly those with a small number of sheep for share-
holding. This might be advantage to keep better-perform-
ing animals in breeding cooperative. Shortage of labor and 
feed could be the reason for animal exit through share-
holding.

The gender of the head of the household exerted a fa-
vorable influence on animal sales, with males showing a 
significantly higher tendency to sale animals compared 
to households led by women (p < 0.001). This aligns with 
the findings of Ashenaf et al. (2013), who reported that 
women are primarily responsible for managing tasks such 
as feeding, herding, and cleaning, while males take on the 
role of decision-makers in terms of purchasing and selling 
sheep. Households led by women frequently accept ani-
mals instead of selling them, driven by financial difficulties. 
Debesa (2020) reported that poor market participation, 
limited technical skill and financial resources affect the role 
of women compared to men in small ruminant value chain, 
which is agree with this study.
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Table 1: Least square means (SE) of flock size and percentage of flock structure at CBBP member and non-
member. 	
Sheep flock composition        CBBP     member Non-member Overall P-value

N=130 % N=130 % N=260 %
Lambs below 3 months 0.62 ±0.09 13.37 0.28±0.05 9.3 0.45±0.07 11.72 0.001
Male lambs between 3-6 Mths 0.460 ±0.07 9.85 0.24±0.05 8 0.27±0.06 7.03 0.01
Female lambs between 3-6 Mths 0.25 ±0.05 5.35 0.18±0.04 6 0.22±0.05 5.73 0.319

Female lambs between 6-12 Mths 0.23 ±0.048 4.93 0.12±0.04 4 0.18±0.04 4.9 0.0001
 Male lambs between 6-12Mths 0.81 ±0.09 17.34 0.38±0.05 12.1 0.59±0.07 15.4 0.0001
Breeding rams 0.11±0.03 2.36 0.05±0.02 1.6 0.08±0.03 2.9 0.02
Breeding ewes 2.03 ±0.08 43.47 1.68±0.05 56 1.86±0.07 48.44 0.003
Castrated 0.07±0.027 1.49 0.02±0.01 0.6 0.05±0.02 1.32 0.128
Fattened 0.09±0.04 1.93 0.04±0.02 1.3 0.07±0.03 1.82 0.187
Overall flock size 4.67 ±0.20 3.0 ±0.08 3.84±0.14 0.0001

N =number of respondents; Mths=months

Table 2: The proportion of dynamics and offtake rate of sheep flock (%) in CBBP membership.  

Parameter

CBBP-member
N=130

Non-member
N=130

Overall
N=260

       χ2N % N % N %
Incoming reason
Birth 240 84.51 112 75.68 352 81.48 29.893***
Gift-in 1 0.35 0 0.00 1 0.23 1.004
Shareholding-in 4 1.41 0 0.00 4 0.93 4.062*
Purchase 39 13.73 36 24.32 75 17.36 7.00
Total entry 284 100 148 100 432 100 30.267***
Exiting reason 
Death 40 9.97 16 8.56 56 9.52 7.028
Sale 238 59.35 140 74.87      378 64.29 31.64***
Slaughter 83 20.7 28 14.97 111 18.88 23.0***
Predator 2 0.5 - - 2 0.34 2
Gift-out 6 1.49 - -   6 1.02 6
Shareholding out 32 7.98 3 1.6 35 5.95 12.5*
Total exit 401 100 187 100 588 100 41.12***
Offtake-rate 359 35.97 171 17.13 530 53.1 42.78***

N=number of animals, *, ** and *** the proportion of dynamics b/n CBBP level significant at p <0.05, p<0.01 and p<0.001 respectively.

Table 3: Coefficients (standard errors) and exponential values of Poisson regression for factors contributing sheep entry 
routes in Doyogena district. 
Factors Birth Purchase Gift and shareholding in

Coef.(SE) Exp(B) Coef.(SE) Exp(B) Coef.(SE) Exp(B)
CBBP participation 0.363(0.13)** 1.44 0.021(0.26) 1.02 -
Gender 0.052(0.12) 1.05 -0.318(0.25) 0.73 -1.743(1.03)* 0.17
Family size 0.002(0.02) 1.00 -0.083(0.05)* 0.92 -0.249(0.24) 0.78
Flock size 0.187(0.23)*** 1.21 0.058(0.06) 1.06 -0.213(0.27) 0.81
Log likelihood -372.454 -193.019 -18.520
Chi- square 114.891 6.676 12.433

*, ** and *** mean coefficient significant at the level of p <0.05, p<0.01 and p<0.001 respectively  
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Sales were significantly and negatively affected by the re-
spondents’ ages. This demonstrates that younger individu-
als are more involved in the production of sheep and sale 
than the older household head, and it offers young farmers 
looking for work the chance to take part in sheep breeding. 
This in line with Ayele et al. (2003), who got negative asso-
ciation between age of households and beef cattle market 
participation.  However, it contrasts the finding of Dubale 
and Yohannis (2020), who found that the older people 
were more enthusiastic to participate in sheep market than 
the younger people.  As a result, they sell more number of 
sheep in the market.

The farmers who have larger farm land size had (p<0.01) 
higher (1.66 times more) number of animals sale than who 
have smaller land size. Farm land size also significantly 
(p<0.01) affected the probability of sheep exiting through 
death. The study confirm that the report indicated by Ter-
fa (2012), who reported that the number of sheep owned 
significantly and positively affected the intensity of sheep 
market participation. 

The household with a small land size manages their animals 
by practice tethering in roadside and land-demarked areas 
most of the year. The feed shortages in the dry season and 
drought period are the main reasons of sheep exit through 
death (Addis, 2015; Habite et al., 2019). The influence of 
flock size was positive on the sale of animals, slaughter, 
death, and shareholding-out. Farmers with a larger flock 
size tended to sale a greater number (p<0.001) of animals 
and likewise had a higher (p<0.001) probability of slaugh-
tering sheep for home consumption. This agrees with the 
finding reported by Mapiliyao et al. (2012). 

Farmers’ perception on benefits of Doyogena 
sheep CBBP
Trend of Doyogena CBBP and socio economic benefits
The Doyogena Community-Based Breeding Program 
(CBBP) has shown significant enhancements in various 
key indicators between 2014 and 2022. These findings col-
lectively indicate positive trends and progress in the Doy-
ogena CBBP. The growth in the number of selected rams 
(from 56 to 357; Figure 1) and participants (from 35 to 
276; Figure 2) shows increasing engagement and interest 
in the program. The substantial increase in income, from 
ETB 474,000 (USD 24,126.60) to ETB 3,398,203 (USD 
70,958.51) through ram sales (Figure 3), along with the 
rise in the price per kilogram of live weight (increasing 
from 70 to 180; Figure 4), further underscores the eco-
nomic success and viability of the program throughout the 
studied period. These improvements underscore the posi-
tive influence of the Doyogena CBBP on the local econo-
my and the livelihoods of program participants.

Figure 1: Number of breeding ram disseminated    

Figure 2: Number of CBBP participants

Figure 3: Trend of sheep income across year   

Figure 4: Trend of Price of sheep per kg live weight                
Note: At the study period (2022) 1USD = 47.89 ETB and at 
year of 2014 1USD = 19.65ETB

From the total candidate rams, 20% were selected for ge-
netic improvement, with the top 10% reserved for serving 
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ewes of the members and the remaining 10% distributed 
for genetic improvement outside the CBBP sites. A com-
parable trend to the current study in various production 
systems and sheep breeds at the CBBP was reported (Gutu 
et al., 2015; Haile et al., 2020; Arab et al., 2021; Asrat et 
al., 2021). 

The higher (p < 0.038) number of participants providing 
breeding rams to the community every year might have 
contributed to producing more lamb crops through birth, 
which is vital for genetic improvement in a progressive 
manner and ensures the participation of members. The 
CBBP ensures better participation of smallholder farmers 
in the breed improvement process and rewards them with 
better benefits (Merkina et al., 2012; Haile et al., 2018; 
Getachew et al., 2020). The number of CBBP households 
participating in the scheme has increased from 35 in the 
year 2014 to 276 in the year 2022. This might be due to 
the awareness level of farmers because of the multi-stock-
holder participation on various activities in the CBBP 
site. According to Markina et al. (2012), a large number 
of animal owners and increased participants contributed 
to the success of the program. Moreover, an increase in the 
membership of CBBP over time was due to improved ben-
efits and the attraction of the scheme (Bhuiyan et al., 2017; 
Kaumbata et al., 2021; Wurzinger et al., 2021). Similarly, 
Gutu et al. (2015) and Arab et al. (2021) observed that 
the number of participant farmers in different CBBPs in 
Ethiopia showed increasing trends. 

Breeding ram’s price was set on weight basis by the CBBP 
committee members. The price of one-kilogram live weight 
of elite ram was sold at a prize of ETB 70 in 2014 while 
it increased (p<0.01) to ETB 180 in 2022. A total income 
obtained by the sale of breeding rams was increased con-
siderably (p<0.019) from 474,000 ETB (24,126.6 USD) 
in the year 2014 to 3,398,203 ETB (70,958.51 USD) in 
2022 (Figure 4). Each participant farmer earned an aver-

age of 7,728 to 12,312 ETB annually. The increment of 
income from the sale of breeding ram was because of the 
increase of farmers’ participation providing breeding rams 
and strategy of community based breed improvement pro-
gram. In concurrent to the present study, Haile et al. (2023) 
reported an increase of 20% on average in the previously 
established CBBP on Horro, Menz and Bonga sheep since 
2009. 

Factors affecting annual income: Factors affecting the 
annual income obtained from sheep sales are indicated 
in Table 5. Income for CBBP members was positive and 
significantly (p<0.001) higher (over 48%) than that of 
non-CBBP member households. This might be due to the-
consecutive training offered for CBBP participant house-
holds on the breed improvement program and flock per-
formance improvement, which have ensured better market 
participation in selling elite rams and culling nonproduc-
tive animals among member farmers than non-members. 
The findings reported by Kassa et al. (2021) and Areb et 
al. (2021) for Bonga sheep; Gutu et al. (2015) for Bonga, 
Horro, and Menz sheep; and Haile et al. (2020) for Bonga 
and Menz sheep breeding finds similarity with the current 
study.

The gender of the household head had a positive influence 
on the yearly income generated from sheep (p < 0.001). 
This implies that male household heads sell 1.03 times 
higher number of animals than female household head. 

Respondents with lower educational level (illiterate) gen-
erated lower income from sale of sheep than those who 
had attended primary school and above. This due to educa-
tion improves the knowledge of sheep producers to involve 
breed improvement activity and sale more number of ani-
mals. Kassa et al. (2021) and Areb et al. (2021), for Bonga 
sheep for breeding reported parallel with our findings. 
 

Table 4: Coefficients (SE) and exponential values of Poisson regression for factors contributing sheep exit routes from 
the flock in Doyogena district.

Factors Response variables
Sale Slaughter Death  shareholding out
Coef.(SE) Exp(B) Coef.(SE) Exp(B) Coef.(SE) Exp(B) Coef.(SE) Exp(B)

CBBP 0.417(0.12)** 1.52 0.858(0.24)*** 2.358 0.37(0.34) 1.449 1.863(0.64)** 6.443
Gender  0.277(0.02)* 1.32 -0.114(0.21) 0.892 -0.665(0.30) 0.514 0.266(0.43) 1.305
Age -0.019(0.01)** 0.98 -0.001(0.01) 0.999 0.002(0.01) 1.002 -0.016(0.02) 0.984
Land size 0.508(0.18)** 1.66 0.015(0.38) 1.015 0.984(0.46)* 2.675 -1.175(0.87) 0.309
Flock size 0.073(0.03)** 1.08 0.133(0.42)*** 1.142 0.173(0.06)** 1.189 0.251(0.07)** 1.285
Log likelihood     -395.676 -208.089       -136.150      -84.800
 Chi- square      64.421    39.437        25.479       39.878

*, ** and *** mean coefficient significant at the level of p <0.05, p<0.01 and p<0.001 respectively
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Table 5: Factors influencing the annual income generated from sheep sale.
Parameter Coefficient Std. Error ExP(B) P-value
CBBP participation level 0.391 0.0022 1.48 0.000
Gender of household head 0.026 0.0022 1.03 0.001
Education . .
Illiterate 0.016 0.0027 1.016 0.001
Primary school 0.018 0.0023 1.018 0.000
Age of respondents -0.010 0.0001 0.99 0.024
Family size 0.020 0.0004 0.98 0.002
Land size 0.222 0.0033 1.25 0.000
Flock size 0.059 0.0004 1.06 0.000
Log likelihood -292827.756
Log likelihood ratio chi- square 98407.947

Table 6: Contribution of income obtained from sheep (ETB) on the livelihoods of CBBP and non CBBP member.

Sheep income contribution 
Mean ± SD P-value
N  Member N Non-member

School fee and input 62 1518.2±1259 29 1396.6±1462.7 0.645
Fertilizer for crop production 58 1763.6±1278.4 38 1765.6 ±1446.2 0.606
Improved crop seed 48 1443.8±1081.9 28 2204.3± 1446.4 0.560
House building and maintenance 25 6743.2±5443 16 2596.9±2471.4 0.001
Family cloth 59 1821.4±1317.9 33 1607.9 ± 1019.8 0.425
For home consumption (variety of diet) 50 4309.6±7114.7 29 1679.3± 1635.38 0.040

N= number of respondents

Table 7:  Traits improved due to selection in the CBBP of Doyogena sheep improvement program.
Traits improved Respondent rank

Index RankRank 1 Rank 2 Rank 3 Rank 4 Rank 5 Rank 6
Growth 46 40 26 8 5 5 0.2183 1
Color 24 24 18 20 20 21 0.2065 2
Litter size 21 17 19 40 19 11 0.1613 3
Body size 13 25 27 18 23 19 0.1521 4
Survival 18 13 14 25 24 30 0.1454 5
Lambing-interval 7 9 25 13 33 37 0.1164 6

Table 8: Sustainability mechanism of Doyogena CBBP mentioned by members. 
Mechanism Rank1 Rank2 Rank3 Index Rank
Promoting cooperatives to Union 71 10 27 0.403 1
Creating credit access from micro-finance 19 48 40 0.299 2
Engaging multi stakeholders to the program 20 47 38 0.298 3

Farm land size of the household had significant (p<0.0001) 
influence on income, and the household head with larger 
land size generated 1.25 times more income than those 
having smaller land size. This is because of households with 
large land size keep large number of animals, subsequently 
more number of animal offers to sale. The number of sheep 
in the household’s flock has a significant (p<0.0001) and 
positive effect on the annual income generated from sheep 

sales.

Sheep income contribution on the livelihood 
of the farmers
In the study district, both groups of farmers (CBBP mem-
bers and non-members) obtained income from sheep, en-
abling them to spend more on their basic needs and assets, 
including school expenses for their children, fertilizer and 
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improved crop seed purchase, house building and mainte-
nance, family cloth, and diet diversification. CBBP partic-
ipants made significant contributions (P < 0.05) to their 
livelihoods through income obtained from sheep sales 
(Table 6). For instance, they constructed new house and 
maintained existing ones for their families. They also used 
the money to buy dairy cows, providing animal-driven 
nutrition for family members and enabling slaughtering 
for home consumption. A report by Kebede et al. (2022) 
indicated that in the some districts of this study, farmers 
participating in CBBP benefited from sheep income, al-
lowing them to provide a varied diet for their families and 
construct houses for both themselves and their animals. In 
the Alaba zone, farmers used the income obtained from 
the sale of small ruminants to purchase inputs for crop 
production, cloth, and the family’s diet, as well as to cover 
educational expenses for the children (Deribe et al., 2021), 
which is similar to the findings of this study.

Traits improved due to CBBP interventions
Traits improved due to selection in the CBBP site for Doy-
ogena sheep are shown in Table 7. All respondents among 
CBBP members perceived that improvements were made 
in their sheep flock, with the largest impact seen in the 
growth performance of their sheep (1st). This was followed 
by improvements in coat color (2nd), litter-size (3rd), body 
size (4th), survival (5th), and lambing interval (6th).

The majority of respondents indicated that the coat color 
(light red and dark red) of the sheep was mentioned among 
improved trait due to the genetic improvement program. 
This improvement resulted in fetching a better price when 
selling the sheep due to the buyers’ preference for the spe-
cific color. These findings align with those of Areb et al. 
(2021), who reported that growth and coat color were the 
most important traits for the CBBP of Bonga sheep. Coat 
color is among the most influential factors determining 
sheep prices in the Bonga CBBP (Kassa et al., 2021) and 
sheep in the highland of northern Ethiopia (Beneberu et 
al., 2011). In many Ethiopian livestock markets, the color 
of live animals sold for slaughter plays a significant role 
due to various cultural and traditional beliefs. The im-
provement of litter size of Doyogena sheep of the current 
study in line with the finding, Gutu et al. (2015) reported 
that a percentage of CBBP members in Bonga (72.5%) 
and Horro (65%) mostly reported twin births in their ewes. 
The improvement in litter size may be associated with the 
selection favoring the trait responsible for multiple births. 
The enhancement of performance traits, as a result of the 
best ram selection, controlled mating practices integrated 
with feeding, and health intervention activities, could be 
the reason (Mirkena et al., 2012) and (Weldemariam et 
al., 2020). Moreover, reported evidence indicated that ap-
propriate selection improved performance on growth rate, 

lambing interval and reduced mortality in all communities 
of Eastern and Southern Africa (Haile et al., 2023). Hence, 
selection of elite animals brought improvement on most 
economical important traits and coat color of the animals. 

Sustainability mechanism of Doyogena CBBP 
Sustainability options of Doyogena sheep presented in Ta-
ble 8. To maintain the sustainability of Doyogena CBBP, 
promoting cooperatives to form unions was the best course 
of action as reported by the respondents. This was close-
ly followed by equally valuable responses such as setting 
up a credit facility and interacting with many stakehold-
ers. The study showed that farmers understood working 
with cooperative or group is acceptable and improves their 
livelihoods. Community based breeding program is an im-
portant tool for effective utilization of genetic resources. 
Hence, strengthening the breeding cooperatives and pro-
moting the cooperative to union may help to get more 
credit access, ensure market participation at domestic and 
international level, improve bargaining power and develop 
strong stakeholder integration. Other scholars mentioned 
additional sustainability mechanisms for different CBBPs 
(Merkina, 2010; Muller et al., 2015; Haile et al., 2018, 
2019). 

Constraints affecting Doyogena CBBP
Major constraints encountered by the members of the 
Doyogena CBBP are presented in Table 9 The major con-
straints mentioned were audit delaying (Index=0.175), the 
gap in keeping cooperative bylaw (Index=0.15), lack of 
trust in CBBP leaders (Index=0.139), lack of market de-
mand for higher weighing rams (I=0.1389), aggressiveness 
of the breeding rams (Index=0.1134), lack of credit access 
(Index=0.1061), concentrate feed shortage (Index=0.093), 
and disease (0.0817). 

The delay in auditing poses a significant challenge across 
all breeding cooperatives. In the CBBP, member farmers 
have the right to receive the results of cooperative audits on 
a yearly basis and benefit from the profits. Seed money for 
revolving purposes was provided to all cooperatives during 
the implementation period. At the beginning cooperative 
formation, every participant paid a membership fee and 
share. Farmers pay a 100 birr margin per animal when they 
sale the selected rams to and out of the community for 
breeding.

However, in some cooperatives, members were unaware of 
their cooperative’s financial progress over the last five to 
six years. The timely replacement of CBBP leaders by a 
new committee and the lack of interest from the woreda 
cooperative office in inspecting and auditing periodically 
were the main problems. The cooperative bylaws formulat-
ed during the establishment of CBBP were accepted by all 
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Table 9:Major challenges of Doyogena sheep reported by CBBP members. 
Constraints R1 R2 R3 R4 R5 R6 R7 R8 Index Rank
Delay auditing 38 30 22 13 10 9 6 2 0.1754 1
Gap on keeping bylaw 19 25 22 20 17 14 6 5 0.152 2
Lack of trusts on CBBP leader 16 17 19 24 20 15 10 4 0.1395 3
Lack of market demand 15 23 19 20 19 11 8 7 0.1389 4
Aggressiveness of breeding ram 13 13 12 16 17 17 13 20 0.1134 5
Lack of credit access 10 9 17 14 16 15 19 17 0.1061 6
Concentrate feed shortage 10 7 9 12 11 21 25 20 0.093 7
Disease 9 6 8 6 12 18 23 29 0.0817 8

participants and CBBP leaders to govern their breed im-
provement cooperative under the rule of the bylaws. How-
ever, the rules were not fully respected by the members of 
the CBBP. Some members do not follow to breeding ewe 
guidelines, cooperative leaders assigned by members are 
not trusted, and early selling of breeding rams and a short-
age of concentrate feed are key bottlenecks in all Doyogena 
CBBP sites. The constraints mentioned by CBBP mem-
bers across breeding cooperatives are nearly similar. The 
results were likely similar to those reported by Areb et al. 
(2021) for Bonga sheep and Gutu et al. (2015) for Bonga, 
Menz, and Horro CBBP.

Creating strong link among stakeholders for timely audits 
and extension support, improving communication chan-
nels between cooperative leaders and members to increase 
awareness of financial progress and decisions affecting the 
cooperative, provide training and support for cooperative 
leaders to ensure smooth transitions and effective leader-
ship and arrange awareness creation meeting. By address-
ing these issues, Doyogena CBBP cooperatives can en-
hance their efficiency, transparency, and overall success in 
achieving their breeding objectives.

Conclusion

The CBBP participants working with group in the dis-
trict generally confirmed the effectiveness, acceptability, 
and suitability of the breed improvement program. Sheep 
income contributed significantly to the improvement 
of the livelihood of farmers, especially for house build-
ing and providing food for their households. The CBBP 
participants had comparatively higher flock size, number 
of lambs born, and income from the sale of animals, and 
slaughter for home consumption compared to non-CBBP 
participants. The CBBP members perceived improvements 
in growth, coat color, litter size, lamb survival, and lambing 
interval. The number of selected rams, participant farmers, 
number of animals sold, and income have shown an in-
creasing trend since the establishment of CBBP. However, 
the study identified several constraints in the Doyogena 
CBBP, including audit delays, gaps in bylaw compliance, a 

lack of trust in CBBP members and committees, and the 
aggressiveness of breeding rams. To ensure sustainable ge-
netic improvement and effective utilization of resources, 
efforts should focus on improving stakeholder integration, 
advancing breeding cooperatives to a union level, and cre-
ating awareness among farmers. By involving more farmers 
in the CBBP and implementing genetic improvement pro-
grams, there is a great potential to increase farmers’ income 
in the Doyogena sheep CBBP and beyond.
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