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Honey production is generating employment and source of income in the rural area of Ethiopia. However, its productivity was
low. Te objective of this study was to measure the economic efciency of honey production in Ethiopia’s Horo Guduru Wollega
Zone and their limiting factors. To achieve the above-mentioned objective, the study employed a survey methodology using
a structured questionnaire tool, and the data were collected from 396 households. Both descriptive and econometric data analysis
methods are employed. Dual cost was used to measure the levels of economic efciency and the Tobit model to identify the
determinants of economic efciency in the study area. In this regard, the analysis relied on a cross-sectional data collected from
396 sample farm households.Temean economic efciency was 44%.Tis demonstrates that the farmers in the study area have to
decrease production cost by 56% to achieve 100% economic efciency level. From the determinants of economic efciency family
size, extension services, training, beekeeping experience, and family size are signifcant technical efciency variables for honey
producers. Te study suggests policies to address economic inefciencies by increasing the number of hives, extending the best
performers’ experience by increasing the frequency of extension contacts on honey production, facilitating and expanding credit
service in the study area, making bee forage access simple, and increasing forest coverage on the land area in line with the current
policy of Ethiopia. Additionally, since farmers in the study area spend their time guarding the honey from damage by ants and
monkeys, labor that utilizes technology must be made available in the study area.

1. Introduction

Beekeeping is one of the agricultural activities, which is the
maintenance of honeybee colonies, commonly in hives for
the production of honey and other purposes [1]. Because it
may complement household incomes, food, and healthcare,
beekeeping is seen as a key element of sub-Saharan Africa’s
livelihood diversifcation [2]. Ethiopia is known for its
tremendous variation of agro-climatic conditions and bio-
diversity that favored the existence of diversifed honeybee
fora and huge number of honeybee colonies [3, 4]. Organic
honey products are interesting in this respect due to the
sustainable nature of production, their premium prices, and
the growing demand for organic products worldwide [5].

Ethiopia’s reputation as a country with abundant apicultural
resources is due in part to the high number of native farmers
and other people who have been involved in the growth and
administration of apiculture for many generations [6]. Tis
is primarily due to its fora supporting foraging bees, the
presence of a large quantity of honeybee population, ample
fresh water, suitable weather and geographical features, and
the presence of a large number of native farmers and others
engaged in the development and management of apiculture
for many centuries which have contributed to Ethiopia’s
fame in [7].

Beekeeping is a sustainable and high-potential activity
for local communities and especially for the rural poor to
gain additional income through nontimber forest products,
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does not require much land or high starting costs, maintains
biodiversity, and increases crop yields [6]. Substantial
benefts for food production and environmental perfor-
mance are possible through closing yield gaps, without the
need for new technology [8]. In the future, we believe
Ethiopia’s honey industry will be a sustainable source of
income, helping families escape poverty and promoting
ecosystem balance and land restoration for the beneft of
present and future generations [9]. Average total, net return,
and return on investment all increase with increased pro-
duction capacity [10]. Agro-chemical poisoning, a shortage
of bee food, a lack of rainfall, pests and predators,
absconding, and a lack of honey storage facilities were other
factors that restricted the latent potential of beekeeping [11].

Nowadays, beekeeping is commonly regarded as a sus-
tainable and high-potential activity for rural communities
seeking additional income from nontimber forest products.
Te relative poverty in rural regions can be reduced through
the contribution of agricultural factor endowment [12]. As
a result, there is low productivity, which lowers the country’s
contribution to its agricultural GNP. In order to increase
productivity, honey producers’ economic efciency must be
improved. Most empirical studies [13–16] concentrated on
the efciency of crops. Tere was little information available
on economic efciency in the honey production. Terefore,
this work closes this gap in the literature. Te objective of
this study is to fll the information and knowledge gap in the
study area by analyzing the determinants of economic ef-
fciency performance.

2. Literature Review

Efciency measurements must be based on well-specifed
theoretical concepts to ensure correct interpretations for
economic policy [17]. It is concerned with the relationship
between resource inputs (costs, in the form of labor, capital,
or equipment) [18]. Why the interest in measuring efciency
and productivity? I can think of two reasons. First of all, they
are success indicators and performance measures, by which
production units are evaluated. Second, only by measuring
efciency and productivity, and separating their efects from
the efects of the production environment, can we explore
hypotheses concerning the sources of efciency or pro-
ductivity diferentials [19]? Sustainable development can be
refected by various economic, social, and environmental
factors that are closely interconnected with each other, and
with the additional dimension of time, which stresses the
long-term perspective of several factors that require im-
provement in productive efciency [20]. Efciency im-
provement of existing market-available technologies,
systems, processes, or specifc components has become
a necessity to be able to reach general sustainability goals for
diferent cases [21]. Te process of improving productivity is
ongoing. Te production function, which describes the
correlation between visible inputs and output, is the stan-
dard tool economists use to assess farm efciency. We de-
termine technical efciency levels by defning a production
frontier from a certain production function. It is measured
as the ratio of the unit’s output to the greatest practicable

output; a production frontier displays the highest output
that may be attained under various input combinations [22].
To boost the productivity and efciency of honey pro-
duction, farmers’ socioeconomic, agricultural, and in-
stitutional qualities must all be improved [10].

Figure 1 in the text below shows this conceptual
framework.

3. Methodology

3.1. Description of Study Area. Tere are 18 administrative
zones in Oromia National Regional State, and one of them is
the Horo Guduru Wollega zone which far 310 kilometers
from Addis Abeba. Tere are nine districts for adminis-
tration. Te Central Statistical Agency [23] population and
housing census indicate that there are 576,737 people living
in the zone, 50.1% of whom are men, and 49.9% of whom are
women. Te zone’s rural parts are home to about 89% of its
residents. 712, 766.22 hectares make up the entire zone. In
terms of agroecology, highlands make up 37.89%, mid-
highlands make up 54.75%, and lowlands make up 7.86%.
Te agricultural system in the Horo GuduruWollega zone is
predominantly a mixed crop-livestock production system.
Before collecting the data, permission from the Wollega
University Research and innovation director was obtained.
However, owing to the country’s political circumstances in
general and the research area in particular, a written
agreement was not permitted.

3.2. Sampling Methods and Sample Size. In this particular
study, a multistage sampling procedure was employed to
select pilot districts, kebeles, and households. In this regard,
out of the 11 districts in the Zone, Guduru, Abe Dongoro,
and Amuru were purposefully chosen for the frst stage
based on the production potential, and from each district,
two kebeles were chosen for the second phase. Lastly, 396
sample households were selected using the simple
random technique from each of the selected kebeles with
a probability proportional to sample size. Te sample size
was determined based on the following formula given by
[24].

n �
N

1 + e
2

 N
, (1)

where n is sample size, N is number of households in the
Zone which is 37161, and e is the desired level of precision.
Tis is taken to be 5%.

3.3. Research Design and Data Collection. Tis study was
undertaken in Horo Guduru Wollega Zone, Ethiopia.
Particularly, the study was conducted in Guduru, Abe
Dongoro, and Amuru districts of the Zone.Te three district
areas commonly have ample potential for honey production
as it is witnessed by farmers’ ownership of a large number of
hive. In addition, farmers are also nowadays engaged in the
production of honey as means of livelihood. Te study
employed a quantitative approach and cross-sectional
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survey design. Quantitative techniques rely on collecting
data that are numerically based and amenable to such an-
alytical methods as statistical correlations, often in relation
to hypothesis testing. Cross-sectional survey design was used
for its advantage of measuring current attitudes or practices.
It also provides information in a short amount of time, such
as the time required for administering the survey and col-
lecting the information.

3.4. Specifcation of an Econometric Model for Estimating
Technical Efciency Levels. Te production function was
estimated through an alternative form, called dual function.
Te dual cost function of the Cobb–Douglas production
function can be specifed as follows:

lnCi � β0 + 
n

i�1
αj lnwj + aj lnY∗ , (2)

where i refers to the ith sample farmer; j is number of input; Ci
is the minimum cost of production;Wj denotes input prices;
Y∗ refers to farm output which is adjusted for noise vi; α’s
parameters were estimated.

Sharma and Patterson [25] suggest that the corre-
sponding dual cost frontier of the Cobb–Douglas production
functional form in equation (2) can be rewritten as follows:

Ci � C Wi, Yi
∗
, α( , (3)

where i refers to the ith sample household; Ci is the mini-
mum cost of production; Wi denotes input prices; Y∗ refers
to farm output which is adjusted for noise; Vi and α′s are
parameters to be estimated. Te economically efcient input
vector of the ith household Xie is derived by substituting the
frms’ input prices and adjusted output level, and a system of
minimum cost input demand equation can be expressed as
follows:

zci

zwn
� x

e
(Wi, Yi, α), (4)

where n is the number of inputs used. werewi �

(cost of number of hive) + (cost of total labor used) + cost
of land size

To estimate determinants of economic efciency in
honey production in the study area, the Tobit model was
used which was specifed as follows. Tobit models [26]
belong to a class of econometric techniques traditionally
regarded as censored regression models [27].

y
∗∗

� X
′β + ε, (5)

where y is the observed variable of interest, and y∗ is the
latent variable. Equation (1) states three things. First, the
expected efect of X on y∗ is monotonic. Second, the re-
siduals follow a normal distribution. Tird, the dependent
variable is left-censored and right-censored. Te defnition
of variables and hypothesis was stated as follows (Table 1):

x1 �Types of hive (1 if modern and transitional hive,
zero if traditional hive)
x2 �Educational levels in year of schooling of
household heads
x3 � Family size (the number of households)
x4 �Extension contact (the number of contacts re-
ceived for honey production in a year)
x5 �Training on beekeeping activities (1 if received
training and 0 if not)
x6 �Experience in beekeeping (year of experience of
household in beekeeping)
x7 �Distance from the market (the distance of bee-
keeper from the market in minute)
x8 �Credit uses of household (one if beekeeper receives
credit and zero if not)
β� is an (mx1) vector of the unknown parameter to be
estimated, and
e � is error term in which unobservable random vari-
ables are assumed to be independently distributed

4. Results and Discussion

4.1. Descriptive Statics Result. Results of descriptive statics
include demographic and socio-economic and institutional
services that were discussed as follows.

Socio economics characteristics 
Training, education 

Institutional characteristics 
Credit and extension service

Farm characteristics
Land size, Types of hive 

Demographic characteristics
Sex, family size 

Higher income 
Higher export
Ensuring food 

security 

Improvements in Economic 
efficiency

Figure 1: Conceptual framework of the study source: own design.
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4.1.1. Demographic and Socio-Economic Feature of Sample
Households. Te results of descriptive statistics shows that
the average experience of the farmers were 38.25 years old
with minimum of 23 years and maximum of 76 year. Te
household size plays an important role in maize production.
Te results show that the average household size is 3.48
(Table 2).

Most of the sampled household heads had low levels of
education. Te mean levels of education of household in the
study area were 5.040 with the minimum and maximum of
0 to 12, respectively (Table 2).

4.1.2. Gender of the Household Head. Overall, the majority
of the households surveyed in the region were male-
headed with less than a quarter of the total sampled
population being female-headed as shown in Table 3.
Specifcally, approximately 30.81% of the households were
female, and 69.19% in the study area were male-headed
households.

4.1.3. Institutional Support. Tere exist both formal and
informal lending institutions to provide credit in the study
area. Te result shows that 58.33 percent of the household
received the credit, and 41.67 percent of the household has
not received any credit. Market is one of the basic in-
stitutions for the purchase of diferent farm inputs and to sell
their outputs. Te mean distances of the nearest market to
the farmers were 34.42minutes and are ranging between
1minute and 120minutes. Te result of descriptive statics
also shows that 59.34 percent of sample farmers received
extension contact while 40.66 percent of sample households
do not have any extension service on honey production
(Table 4).

4.2. Ranges of Economic Efciency of Honey Production in the
Study Area. Te predicted economic efciency ranges be-
tween 0.2 and 0.9895962 with the mean economic efciency
of 0.44. In order to give a better indication of the distribution
of the economic efciency, a frequency distribution of the

predicted economic efciency is presented in Figure 2. Te
frequencies of occurrence of the predicted economic ef-
ciency in decile ranges indicate that the highest number of
honey farmers has economic efciency less than 30%. Te
sample frequency distribution indicates a clustering of
economic efciencies in the region 0.31–0.50 efciency
ranges, representing 14.89 percent of the respondents. Only
6.06 are above 90%. Tis implies that the farmers are less
efcient in producing a predetermined quantity of honey at
a minimum cost for a given level of technology (Figure 2).

Table 1: Expected sign of variables.

Measurement unit Sign
Variables
Dependent variable Honey output cost

Independent variable
Total cost number of hive Number +

Total cost of labor for honey production Man-day +
Total cost of land owned by the households Hectare +

Variables
Sex of honey producers Dummy + (if male)
Age of honey producers Year +
Education levels of honey producers Year of schooling +
Family size of honey producers ME +
Access to extension contact Dummy + (if contact)
Access to training Dummy + (if get training)
Honey production experience Year +
Distance to nearest market Minute −

Access to credit Dummy +

Table 2: Socio-economic feature of sample households.

Variables Mean Standard
deviation Minimum Maximum

Experience 38.25 12.77 23 76
Household
size 3.48 1.463 0 7

Educational 5.040 3.96 0 12
Source: computed from survey data.

Table 3: Gender of the household head.

Variables Frequency Percentage
Female 122 30.81
Male 274 69.19
Total 396 100
Source: computed from survey data.

Table 4: Institutional characteristics of the sample household.

Variables Response Frequency Percent

Extension contact Yes 235 59.34
No 161 40.66

Credit Yes 165 58.33
No 231 41.67

Minimum Maximum Mean Std.
deviation

Distance to the market 1 120 34.42 1.75
Source: computed from survey data.
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4.3. Determinant of Economic Efciency. Based on the esti-
mated parameter resulted from the Tobit regression model,
the infuencing factors impact on production, and their
respective signs were identifed. Te positive or negative
signs indicated the efects of each explanatory variable on the
scores’ economic efciency of honey production (Table 5).
Terefore, those variables with a higher impact value should
be given an attention in order to improve the existing ef-
fciency level of honey production in Horo Guduru Wollega
Zone, and the results of the variables are presented as
follows.

Te coefcient of experience of the household is statistically
signifcant at 5% level of signifcance (Table 5).Te positive sign
for experience indicates that experienced honey-producer
farmers tend to be more economically efcient than the no
experience farmers. Tis is due to the reason that farmers with
many years of experience in honey production had opportu-
nities that bring the accumulated knowledgethat would im-
prove honey production. Tis result is in line with [28]. We
observed that education has a positive impact on honey
production’s economic efciency at 1% levels of signifcance
(Table 5).Tis is because formal education equips students with
the skills necessary to efectively organize production around
fnite resources and reduce the risk of input loss. Additionally,
farmers with the education needed to acquire, understand, and
judge data on various inputs, outputs, and market opportu-
nities considerably more quickly than farmers without edu-
cation. Education is anticipated to have a good impact on
productivity. Te fndings of [29, 30] that more years of formal
education increase farmers’ level of economic efciency agree
with the positive relationship between education and economic
efciency of honey production. At 1% levels of signifcance,

training has an impact on smallholder farmers’ economic ef-
fciency.Tis demonstrates that farmers who receive training in
honey production are more productive economically than
those who do not. Tis is because training improves one’s
capacity for producing honey and one’s ability to use input
efectively. Yang and Chen [31] studies add support to this
study. Te study’s defnition of family size as the total number
of family members had a negative sign demonstrates that
farmers with smaller families are more technically productive
than those with larger families. Tis may be the case when
a small family can manage challenges with home expenses that
are incurred when purchasing inputs for the production of
honey. According to the [32, 33] study, there is a negative
relationship between family size and economic efciency which
agree with this study. Te coefcient of distance to the market
was negative based on the fnding of the study at 10% level of
signifcance. Tis was due to the reason that farmers in the
remote area face the transportation problem; hence, they face
the problem of addition high cost, and they do not get market
information on time about inputs’ price that determines
economic uses of inputs. Tese results were consistence with
the fndings of [4].

5. Conclusion and Policy Implication

Economic efciency has continued to be a crucial area of
empirical research, particularly in developing economies
where most farmers are resource-constrained. In the Horo
Guduru Wollega region of Oromia National Regional State,
the technical efectiveness of beekeepers was examined, as
well as the factors that contribute to variations in economic
efciency. Detailed information about the production of

0
50

100
150
200
250

< 30 30-50 50-70 70-90 >90

Ranges of economic effeciency in honey production

Number
percent

Figure 2: Ranges of economic efciency in honey production. Source: computed from the model result.

Table 5: Tobit model result for determinants of economic efciency.

Variables Coefcient Standard. error T-value P-value
Types of hive 0.0149831 0.0178872 0.84 0.403
Educational of household heads 0.0036546∗∗∗ 0.0013699 2.67 0.008
Family size −0.0069402∗∗∗ 0.0024653 −2.82 −0.005
Extension service 0.0003697 0.0167123 0.02 0.982
Training on beekeeping activities 0.0001115∗∗∗ 0.0107958 0.01 0.992
Experience in beekeeping 0.00085∗∗ 0.0004658 1.82 0.069
Distance from the market −0.0004293∗ 0.0002555 −1.68 0.094
Credit service of household −0.0126339 0.0111092 −1.14 0.256
Constant 0.2616542 0.0306121 8.55 0.001

Log likelihood� 316.95057 Pseudo R2� −0.0501, number of observation� 396,
prob> chi2� 0.0002

Source: result of Tobit model. ∗, ∗∗, and ∗∗∗ show the signifcance at 10%, 5%, and 1%.
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honey was requested from 396 farmers. Te level of eco-
nomic efciency of honey producers was examined, as well
as the causes of diferences in technical efciency among
them. Te fndings of the estimated stochastic cost pro-
duction frontier model show that the mean economic ef-
ciency 44% shows that beekeepers might cut their inputs’
cost by 56% based on the mean economic efciency that was
provided. Regarding elements that afect economic ef-
ciency, the following guidance was given. First, the gov-
ernment must supply contemporary hives for smallholder
farmers in the research region at no cost or with subsidies, as
the types of hives have a favorable impact on the economic
efciency of honey producers. Second, as experience is the
primary determinant of the economic efciency of honey
production, governments must expand their understanding
of contemporary beekeeping. Te economic efciency of
honey production is mostly determined by the education
levels of the household. Terefore, it is necessary to provide
practical based teaching to smallholder farmers on method
and techniques of honey production’s in the study area.
Lastly, in the study area, the farmers were producing honey
for selling to the market ad as source of income earning.
However, the availability of infrastructure can limit the
farmers’ supply the honey output to the market. Due to this,
they sell at low price at farm get. Hence, the rural road has to
be constituted for smallholder farmers in the study area. Te
proftability of honey production in the study area and its
impacts on the economic efciency of honey production
must be the main topics of future research.

Data Availability

Te data used to support the fndings of this study are
available from the corresponding author upon request.

Consent

Te verbal consent was obtained during data collection from
Horo Guduru Wollega zone agricultural ofce.

Disclosure

Megersa Adugna is the co-frst author

Conflicts of Interest

Te authors declare that they have no conficts of interest.

Authors’ Contributions

Authors have collected data from sample household and
analyzed and wrote the article.

Acknowledgments

Te authors acknowledge Wollega University for providing
the funding to do this research.

References

[1] B. Melkie, “Te contribution of honey production to income
of rural households: the case of dangila woreda, ethiopia,”
Doctoral Dissertation, 2021.

[2] S. A. Rahman, H. Baral, R. Sharma et al., “Integrating bio-
energy and food production on degraded landscapes in
Indonesia for improved socioeconomic and environmental
outcomes,” Food and Energy Security, vol. 8, no. 3, Article ID
e00165, 2019.

[3] N. Adgaba, Atlas of Pollen Grains of Major Honeybee fora of
Ethiopia, p. 152, Holeta Bee Research Center, Holeta,
Ethiopia, 2007.

[4] H. Yun, R. Clift, and X. Bi, “Process simulation, techno-
economic evaluation and market analysis of supply chains for
torrefed wood pellets from British Columbia: impacts of plant
confguration and distance to market,” Renewable and Sus-
tainable Energy Reviews, vol. 127, Article ID 109745, 2020.

[5] J. Girma and C. Gardebroek, “Te impact of contracts on
organic honey producers’ incomes in southwestern Ethiopia,”
Forest Policy and Economics, vol. 50, pp. 259–268, 2015.

[6] K. Gratzer, K. Wakjira, S. Fiedler, and R. Brodschneider,
“Challenges and perspectives for beekeeping in Ethiopia
a review,” Agronomy for Sustainable Development, vol. 41,
no. 4, pp. 1–15, 2021.

[7] K. Wakjira, T. Negera, A. Zacepins et al., “Smart apiculture
management services for developing countries—the case of
SAMS project in Ethiopia and Indonesia,” PeerJ Computer
Science, vol. 7, p. e484, 2021.

[8] B. Henderson, C. Godde, D. Medina-Hidalgo et al., “Closing
system-wide yield gaps to increase food production and
mitigate GHGs among mixed crop–livestock smallholders in
Sub-Saharan Africa,” Agricultural Systems, vol. 143, pp. 106–
113, 2016.

[9] J. McCormack, “Can improved honey production Be a pot of
gold for Ethiopian smallholder farmers?” World Vision,
vol. 10, 2020.

[10] E. T. Alropy, N. E. Desouki, and M. A. Alnafssa, “Economics
of technical efciency in white honey production: using
stochastic Frontier production function,” Saudi Journal of
Biological Sciences, vol. 26, no. 7, pp. 1478–1484, 2019.

[11] S. U. Khan, I. Khan, M. Zhao et al., “Spatial heterogeneity of
ecosystem services: a distance decay approach to quantify
willingness to pay for improvements in Heihe River Basin
ecosystems,” Environmental Science and Pollution Research,
vol. 26, no. 24, pp. 25247–25261, 2019.

[12] J. Song, L. Geng, and S. Fahad, “Agricultural factor endow-
ment diferences and relative poverty nexus: an analysis of
macroeconomic and social determinants,” Environmental
Science and Pollution Research, vol. 29, pp. 1–11, 2022.

[13] W. Adzawla and H. Alhassan, “Efects of climate adaptation
on technical efciency of maize production in Northern
Ghana,” Agricultural and Food Economics, vol. 9, no. 1,
pp. 1–18, 2021.

[14] M. Dessale, B. Tegegne, and H. Beshir, “Technical efciency in
tef production: the case of smallholder farmers in Jamma
District, South Wollo Zone, Ethiopia,” Master of Science
Tesis, Haramaya University, Haramaya Ethiopia, 2017.

[15] I. Pangapanga-Phiri and E. D. Mungatana, “Adoption of
climate-smart agricultural practices and their infuence on the
technical efciency of maize production under extreme

6 Advances in Agriculture



weather events,” International Journal of Disaster Risk Re-
duction, vol. 61, Article ID 102322, 2021.

[16] Z. Tesfaw, L. Zemedu, and B. Tegegn, “Technical efciency of
tef producer farmers in raya kobo district, amhara national
regional AState, Ethiopia,” Cogent Food and Agriculture,
vol. 7, no. 1, Article ID 1865594., 2021.

[17] F. R. Førsund and L. Hjalmarsson, “On the measurement of
productive efciency,” Te Swedish Journal of Economics,
pp. 141–154, 1974.

[18] S. Palmer and D. J. Torgerson, “Defnitions of efciency,”
British medical journal, vol. 318, no. 7191, p. 1136, 1999.

[19] C. K. Lovell, “Production frontiers and productive efciency,”
Te measurement of productive efciency: Techniques and
Applications, vol. 3, p. 67, 1993.

[20] I. Callens and D. Tyteca, “Towards indicators of sustainable
development for frms: a productive efciency perspective,”
Ecological Economics, vol. 28, no. 1, pp. 41–53, 1999.
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