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Even though wheat commercialization has got great emphasis, smallholder farmers face challenges to participate in the wheat
market. As a result, understanding the intensity of smallholder farmers’ wheat commercialization and factors affecting wheat
commercialization has vital importance to tackle the problem. Consequently, this study was undertaken in northwestern Ethiopia
to measure smallholder farmers’ wheat commercialization and analyze factors that hamper wheat commercialization in the study
area. For this purpose, a systematic sampling technique has been employed to select a total of 154 smallholder wheat producer
household heads. A semistructured questionnaire has been used as a principal primary data collection method. Similarly, the
output commercialization index and the beta regression model have been employed for data analysis. (e result of the study
showed that 23.4%, 51.9%, and 24.7% of smallholder farmers were subsistence, semicommercialized, and commercialized,
respectively. (e result indicated that the majority of smallholder farmers are semicommercial wheat producers. Moreover, the
beta regression result indicated that educational status, number of oxen, land size allocated to wheat production, farming
experience in wheat production, extension service, and market distance are major factors for smallholder farmer’s wheat
commercialization. (erefore, an attempt to increase smallholder farmers’ wheat commercialization should give special priority
for significant explanatory variables.

1. Introduction

Commercialization in agriculture refers to the progressive
shift from household production for consumption to
market-oriented production [1]. Agricultural commerciali-
zation results in welfare gains for farmers through com-
parative advantage and increased total factor productivity
growth [2] because the commercialization of smallholder
agriculture leads to productivity growth, income growth,
employment growth, and poverty reduction [3]. Similar
studies revealed that agricultural commercialization also
improves food supply in urban areas, with broader growth
and welfare effects [4]. (e study by Tipraqsa and Schrei-
nemachers [5] pointed out that commercialized farmers
have a better living standard than subsistence farmers.(is is

because commercialized smallholder farmers have used
more advanced production systems which are based on a
comparative advantage. Consequently, higher production is
achieved through economies of scale, regular interaction,
exposure to new ideas, greater learning by doing, and better
incentives in the form of high income, which of course have
welfare gains for smallholder farmers [6].

In Ethiopia, 95% of the total area is cultivated by
smallholder farmers and 90% of the total agricultural
products are obtained from smallholder farmers [7, 8]. In the
long run, this subsistence agricultural production may not
be a viable production system to ensure food security [9].
(erefore, commercializing smallholder agriculture is seen
as a means to bring the welfare benefits of market-based
exchange economies and is central to an inclusive

Hindawi
Advances in Agriculture
Volume 2020, Article ID 2195823, 12 pages
https://doi.org/10.1155/2020/2195823

mailto:birara.endalew@gmail.com
https://orcid.org/0000-0002-2462-2395
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2020/2195823


development process [10].(is implies that commercializing
smallholder agriculture is an indispensable pathway towards
economic growth and development for most developing
countries relying on the agricultural sector as a means of
livelihood [11]. Especially, the development of the Ethiopian
economy heavily depends on the rate that a subsistence
production system is transformed into a market-orientated
production system [12]. (is entails that the poverty-re-
duction strategy seeks to achieve growth through the
commercialization of smallholder agriculture [13]. Conse-
quently, promoting the commercialization of agricultural
production is a cornerstone of the rural development and
poverty-reduction strategies of Ethiopia [14, 15].

(e Ethiopian agriculture sector is composed of the crop,
livestock, forestry, and fishing subsectors of which the crop
subsector takes the lion’s share of the agriculture sectors,
comprising 65.3%, followed by livestock production (25.3%)
[16]. As discussed by CSA [17], the crop production sub-
sector is showing improvement in terms of productivity and
the extent and use of modern farm inputs and modern
farming system practices though the production comes from
smallholder farmers. In Ethiopia, grain crop production is
the most widely spread crop production activity both in
terms of the extent of cropped land area and volume of
production [18]. Cereal crops that are classified within the
grain crops category are also produced in greater volume
compared to the other crops by commercial farms because
they are the principal staple crops and export commodities
[18, 19]. But, the majority of the farmers in Ethiopia are
smallholder farmers, producing mostly for own consump-
tion and generating only a small marketed surplus [20].
Especially, five major bowls of cereal (teff, maize, sorghum,
barley, and wheat) are the core of Ethiopia’s agriculture,
accounting for about 75% of the total area cultivated [7].
Among cereal crops, wheat ranks third in total grain pro-
duction and second in yield next to maize [21]. In Ethiopia,
wheat is one of the largest produced cereal crops in terms of
the area coverage (1.6 million hectares), the volume pro-
duced (3.9 million tons), and the number of farmers engaged
in wheat production (4.7 million farmers) with an average
productivity of 2.4 tons per hectare [22, 23].

Additionally, wheat is an important food crop in the
world, with an estimated 36 million tons of annual global
production [24]. (e largest wheat-producing countries are
Turkey, Canada, Italy, India, France, Greece, Morocco,
Pakistan, Portugal, Kazakhstan, Russia, Spain, Australia, and
sub-Saharan African countries [25–27]. In sub-Saharan
Africa, Ethiopia is the largest producer of wheat, with ap-
proximately 0.6 million ha [28]. In Ethiopia, wheat has been
selected as one of the target crops in the strategic goal of
attaining national food self-sufficiency [29]. Additionally,
wheat is also an important market-oriented commodity and
a major source of income for many smallholder farmers in
Ethiopia [30]. Even though it has a huge potential, only 20%
of the total wheat production is sold, while 80% of its total
production is used for human consumption, seed, in-kind
payments for labor, and animal feed [1]. (e smallholders in
the country are improving their way of life through growing
and selling wheat produce so that the government promotes

them to produce more for alleviating poverty [31]. But,
smallholder farmers are producing wheat mostly for sub-
sistence and not for commercial purposes. Due to this
reason, they earn little economic benefit from their wheat
produce though the commercial transformation of this
subsistence production is an essential corridor to achieve
food security at the national and household level [32].
(erefore, the commercialization of wheat, which is the
most important food and cash crop in the world, has great
potential to improve the livelihoods of smallholder farmers
[24]. Additionally, wheat commercialization enhances the
links between the input and output sides of agricultural
markets which leads to increased production and produc-
tivity besides the market participation of smallholder
farmers. Even though wheat commercialization has got a
great emphasis, smallholder farmers face challenges to
participate in the wheat market. As a result, understanding
the intensity of smallholder farmers’ wheat commerciali-
zation and its contributing factors has significant policy
implications to tackle the problem [1].

For example, Mamo et al. [33] measured the wheat
commercialization index and analyzed factors affecting
wheat commercialization in Ethiopia using the output
commercialization index and the Tobit model, respectively.
In the same way, Falola et al. [34] examined the determi-
nants of wheat commercialization in Nigeria using the Tobit
model. On the other hand, Gari [35] analyzed determinants
of smallholders’ wheat commercialization in Ethiopia using
multiple linear regression models, whereas Hailua et al. [36]
examined the determinants of crop commercialization in the
Tigray region, Ethiopia, using the Tobit model. But the
findings vary within and across countries due to hetero-
geneity of factors faced by smallholder farmers [37]. Ad-
ditionally, Tobit and multiple linear regression models are
not appropriate to analyze commercialization index scores
restricted to the interval [0, 1] because the fitted value of the
dependent variable lies outside the unit interval (lower and
upper bounds) [38–40]. In addition to methodological gaps
of previous studies, the level of wheat commercialization and
factors hindering wheat commercialization in Debre Elias
Woreda were not studied. (erefore, this study was un-
dertaken to figure out location-based analysis of smallholder
farmers’ wheat commercialization in Debre Elias Woreda,
Ethiopia.(is study specifically aims to measure smallholder
farmers’ wheat commercialization level using the output
commercialization index and analyze factors that hinder
wheat commercialization using a beta regression model.
(erefore, the main research question of the study is what
are the main determinants of smallholder farmers’ wheat
commercialization in Debre Elias, Northwestern Ethiopia?

2. Materials and Methods

2.1. Description of the Study Area. (is study was conducted
in Debre Elias Woreda of the Amhara region, which is
located around 340 km northwest of Addis Ababa, Ethiopia.
In the study area, smallholder farmers are engaged in
livestock rearing activities and crop production. In Debre
EliasWoreda, rain-fed agriculture is the dominant economic
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activity which serves as the livelihood base of smallholder
farmers. Smallholder farmers in Debre Elias Woreda pro-
duce both cash and food crops simultaneously such asmaize,
teff, and wheat. Wheat is one of the most important cereal
crops in Ethiopia widely cultivated in a wide range of al-
titudes from 1500 to 3000meters above sea level.(e altitude
of the study area ranges from 800 to 2200 meters above sea
level (Figure 1).

(e most suitable agroecological zones of wheat fall
between 1900 and 2700 meters above sea level [41]. Not all
the altitudes of Debre Elias Woreda fall in the potential
agroecological zones (1500 to 3000 meters above sea level).
As a result, altitude plays an important role in the distri-
bution of wheat production through its influence on rainfall
(1150mm), temperature (18–27°C), and disease incidence.
(e Woyina Dega (midhighlands) agroecological condition
of the study area accounts for 98%, and the rest 2% accounts
kola (low lands) [42]. Debre Elias Woreda was selected as a
study area based on the following reasons: the wheat po-
tential of the Woreda; to fill information gaps of previous
studies and identify location-based empirical evidence about
the level and determinants of smallholder farmers’ wheat
commercialization.

2.2.Methods of DataCollection. (e purpose of this study is
to analyze factors affecting smallholder farmers’ wheat
commercialization in Debre Elias Woreda. So, smallholder
wheat producer farmers in Debre Elias Woreda are the
target population of this study. So, respondents were drawn
from the target population. As a result, a multistage ran-
dom sampling technique was applied to select represen-
tative samples to address the objective of this study
(Figure 2). In the first stage, four kebeles, namely, Guay,
Gofchema, Genet, and Dejeba, were selected randomly
among sixteen wheat-producing kebeles in consultation
with the agriculture and rural development office of the
Debre Elias Woreda. In the second stage, a total of 154
wheat producer households were drawn to represent the
target population. In the third stage, sample smallholder
farm households were allocated to sample kebeles using
probability proportional to sample size (Table 1). Finally,
sample smallholder farmers were selected using a sys-
tematic sampling technique based on lists of smallholder
farmers obtained from the respective agriculture office of
sample kebeles.

Face-to-face interview was employed to collect firsthand
information to accomplish this study. Quantitative data were
collected employing a semistructured survey questionnaire.
To develop a draft survey questionnaire, checklists were
prepared to conduct key informant interviews and focus
group discussions. A total of five focus group discussions
and 10 key informant interviews were made. (en, the draft
questionnaire was prepared. Moreover, a pretest survey was
conducted to test data collection instruments, assess the
clarity of the questions for respondents, estimate the time
required to finalize the interview, and revise the question-
naire accordingly. For this purpose, 20 households were
randomly selected for a pretest survey before the actual

survey. (en, the survey questionnaire was tailored to the
local conditions. Finally, well-trained enumerators who have
good experience in the household survey were employed to
gather the data required for this study.

2.3. Methods of Data Analysis

2.3.1. Measurement of Wheat Commercialization. Crop
commercialization refers to a shift from subsistence pro-
duction to market-oriented production [9]. Consequently,
crop commercialization indicates the degree of participation
of smallholder farmers in the output market as a seller [37].
As a result, measurement of smallholder farmers’ wheat
commercialization tells us to what extent a given smallholder
farmer is commercialized. For this purpose, the wheat
commercialization index at the household level was calcu-
lated using the output commercialization formula [11, 33,
43, 44]:

wheat commercialization index �
value of wheat sales inmarkets
value of total wheat produced

.

(1)

2.3.2. Statistical Analysis. (e data were edited, coded,
entered, and cleaned to make them ready for analysis.
Following this, descriptive statistics and inferential sta-
tistics were used to analyze the collected data using sta-
tistical software (STATA 14 version). Descriptive statistics
such as percentage, frequency, minimum, maximum,
mean, and standard deviation were utilized for this study.
Additionally, a chi-square test was employed to statisti-
cally measure the association between categorical vari-
ables and level of wheat commercialization, whereas the
F-test was used to measure the mean difference between
continuous variables about the level of wheat
commercialization.

2.3.3. Econometric Model. Practitioners have frequently
used multiple linear regression and Tobit models to an-
alyze crop commercialization index scores which range
from zero to one as a function of individual characteristics
[33, 36, 37, 45–47]. For example, multiple linear regres-
sion assumes that error terms are homoscedastic and
normally distributed though this assumption may not
hold for bounded variables [48, 49]. Similarly, the Tobit
model is not the right model for the wheat commer-
cialization index score since commercialization is mea-
sured on a scale where index scores cannot exceed the fully
commercialization level [40]. (erefore, these models are
not appropriate for situations where the response is re-
stricted to the interval [0, 1] because the fitted value of the
dependent variable lies outside the unit interval (lower
and upper bounds) [38–40].

As a result, fractional outcome regression models
(fractional response models and beta regression) are ap-
plicable if the dependent variable is explained in the form
of fractions, proportions, rates, probabilities, and indices
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[39, 50]. Fractional response models and the beta regression
model capture nonlinear relationships between the frac-
tional outcome variable and exogenous variables. Addi-
tionally, the models are used to avoid model misspecification
and dubious statistical validity. For instance, fractional re-
sponse models are appropriate when the outcome variable
includes zero, values between zero and one, and one itself
unlike the beta regression model, i.e., 0< y< 1 [50–52].
Wheat commercialization index score which ranges from 0.1
to 0.95 is the outcome variable for this study. Although the
beta regression model has been employed in a different
discipline to address these problems [48, 49, 53–55], it has
rarely been used in the context of crop commercialization
index scores. Consequently, this study applied the beta re-
gression model to analyze the relationship between the
wheat commercialization index score and exogenous vari-
ables. (e outcome variable follows a beta distribution with
density function given below [38, 48, 50, 55, 56]:

f(y; μ,Φ) �
ΓΦ

Γ(μΦ)Γ((1 − μ)Φ)
y
μΦ− 1

(1 − y)
(1− μ)Φ− 1

, 0<y< 1,

(2)

where μ denotes the expected value of Y, i.e., E(Y)� μ.
(e parameter Φ fulfills the definition of a precision

parameter because the greater the value ofΦ, the smaller the
variance of the dependent variable. More specifically,

Var(Y) �
V(μ)

1 +Φ
, whereV(μ) � μ(1 − μ). (3)

In the classical beta regression model, only the mean
parameter μ of the beta distribution is expressed as a
function of covariates, whereas the precision parameter Φ is
treated as a nuisance and E(yi | Xi) � μi [48]:

μi �
1

1 + exp −ηi( 
�

1
1 + exp(−x′β)

� g xi
′β( , ∀i, (4)

where g(·) is a known function with 0<g(·) < 1, and the
model is respecified as follows using the logit link specifi-
cation [39, 54, 56]:

g μi(  � ln
μi

1 − μi

  � xi
′ β⟹ ln

μi

1 − μi

  � β0 + 
n

i�1
βiXi,

(5)

where Xi denotes the vector of covariates, β0 is the slope of
the constant term, and βi refers to the vector of regression
coefficients.

2.4. Conceptual Framework. Agricultural commercialization
can be achieved when a portion of the agricultural produce
from the farmers is marketed [57]. Commercialization is not
only the selling of the output, but it also includes product
choice and input use decisions that are based on the profit
maximization principle [11]. It can occur on both sides,
either on the output side with the increased output being
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marketed or the input side with the increased use of inputs
[58]. But, smallholder farmers may not be able to access
input and output markets due to liquidity problems, higher
transaction costs, malfunctioning markets, and different
socioeconomic factors [59]. As discussed by Govereh et al.
[43], the smallholder farmers’ participation in the output
market is directly linked with the degree of
commercialization.

Generally, several factors affect the commercialization of
agriculture [6]. For example, Dube and Guveya [20] ex-
amined the determinants of agricultural commercialization
among smallholder farmers in Manicaland and Masvingo
provinces of Zimbabwe using the Tobit model. (eir find-
ings indicated that household size, availability of draft
power, livestock ownership, access to irrigation, agricultural
training, and household income affect agricultural com-
mercialization positively and significantly. Likewise, Kabiti
et al. [37] studied determinants of agricultural commer-
cialization among smallholder farmers in Zimbabwe using
the Tobit model. (e model result reported that agricultural
commercialization is determined by household size, irri-
gation availability, the farming experience of the household
head, and nonfarm income.

On the other hand, Musah et al. [44] analyzed deter-
minants of smallholder farmers’ maize commercialization in
the Upper West region of Ghana using the Tobit model.
(eir result mentioned that the age of the household head,
gender, household size, annual household income, access to
market information, and off-farm income are major and
significant variables to explain maize commercialization.
Likewise, Kimei et al. [60] also investigated factors influ-
encing bean commercialization in Rwanda using the double-
hurdle model. (e model results show that the age of the
household head, market information, number of crops a
household cultivates, and market distance influenced the
level of bean commercialization. Correspondingly, the study
by Falola et al. [34] revealed that farm size, credit access, use
of improved varieties, age of household head, household
size, and nonfarm income significantly influence household
commercialization of wheat production. Moreover, Bekele
and Alemu [61] studied factors affecting the commerciali-
zation of smallholder farmers in the moisture-stress haricot
bean-based farming systems of central Ethiopia. (eir result
indicated that household size, land size, age, livestock
holding, and dependency ratio are the key determinants of
crop commercialization. Similarly, the result by Mamo et al.
[33] indicated that the educational level of household head,
livestock ownership, and credit access affect wheat com-
mercialization positively and significantly, while the distance
to the market and household size affect the commerciali-
zation of farmers negatively.

According to Pender and Alemu [62] and Rabbi et al. [6],
it is explained that the abovementioned factors influence
commercialization by changing the conditions of demand
and supply for commodity, input-output prices, transaction
costs, and risk that farmers, traders, and others in the ag-
ricultural production and marketing system have to cope
with. Accordingly, explanatory variables were hypothesized
on wheat commercialization based on the information
extracted from the theoretical literature review of previous
works (Table 2).

3. Results

3.1. Level of Wheat Commercialization. According to Goi-
tom [30], Mamo et al. [33], Musah et al. [44], and Pingali [9],
sample smallholder farmers were categorized into three
levels based on the wheat commercialization index score:
subsistence ((0, 0.25]), semicommercialized ((0.25, 0.5]), and
commercialized (>0.5). (e result revealed that the mini-
mum and maximum wheat commercialization index was 0.1
(subsistence) and 0.95 (commercialized) with mean and
standard deviations of 0.43 and 0.21, respectively. Addi-
tionally, the mean wheat commercialization index of sub-
sistence, semicommercialized, and commercialized
smallholder farmers were 0.21, 0.38, and 0.73, respectively.
Moreover, the report of this study indicated that 23.4%,
51.9%, and 24.7% of smallholder farmers were subsistence,
semicommercialized, and commercialized, respectively
(Table 3). (erefore, the majority of the smallholder farmers
fall in the semicommercialized category. For example,
Bekele et al. [47] and Mamo et al. [33] conducted a study on
teff and wheat commercialization in Ethiopia, respectively.
(eir findings indicated that most of the respondents fall in
the semicommercialized category. (erefore, the result of
this study is consistent with previous studies.

Further analysis of the data indicated that 59% of
smallholder farmers’ wheat commercialization index was
less than the mean commercialization index, whereas 41% of
the respondents’ wheat commercialization index was higher
than themean of the total observation.(is indicates that the
commercialization index of smallholder wheat producers
was skewed to a semicommercialized production system.
Likewise, the result of this study was compared with pre-
vious wheat, sorghum, teff, coffee, ginger, and turmeric
commercialization studies conducted in Ethiopia
[33, 46, 47]. Finally, the result of this study is higher than
previous wheat (0.27) and sorghum (0.35) commercializa-
tion indices but lower than teff (0.46), coffee (0.8), ginger
(0.83), and turmeric (0.85) commercialization indices. (is
is because teff, coffee, ginger, and turmeric are major cash
crops as compared to wheat. On the other hand, sorghum is

Table 1: Sample size and distribution by sample kebeles.

Kebele name Total number of households Share (%) Sample households
Guay 1359 28.2 43
Gofchema 1636 34.0 52
Genet 917 19.0 29
Dejeba 902 18.7 29
Total 4814 100 154
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produced to meet the food consumption needs of household
members, and the market demand of sorghum is not at-
tractive as compared to wheat. Similarly, the wheat com-
mercialization index of previous studies (0.27) is less than
the mean wheat commercialization index of this study
(0.43). (is implies that the smallholder farmers’ partici-
pation in the output market is better than other area
smallholder farmers.

On average, 29.48, 34.43, and 70.73 quintal (1 quin-
tal� 100 kg) wheat per hectare were produced by subsis-
tence, semicommercialized, and commercialized
smallholder farmers, respectively. Wheat production in
Debre Elias Woreda is dual purpose (food and cash crop).
So, the average amount of wheat consumed by subsistence,
semicommercialized, and commercialized smallholder
farmers was 22.76, 19.83, and 24.18 quintal per hectare,
respectively. On the other hand, the amount of wheat sold
varies from farmer to farmer. (e average quantity of wheat
sold by commercialized farmers (46.55 quintals) was greater
than that by semicommercialized (14.60 quintals) and
subsistence smallholder farmers (6.72 quintal). When we see
the value of total wheat produced and the wheat sale in the
market, commercialized farmers take the lions’ share fol-
lowed by semicommercialized and subsistence smallholder
farmers (Table 4). (e F-test result revealed that the mean
difference among levels of wheat commercialization and the
amount of wheat produced, the quantity of wheat sold, the
value of total wheat produced, and the value of wheat sale
were statistically significant at p< 0.01 significance level.

3.2. Relationship between Categorical Variables and the Level
ofCommercialization. (e survey result indicated that about
66.9% of smallholder farmers were male-headed households,
whereas 33.1% were female-headed households. (e cross-
tabulation result revealed that 16.2%, 39%, and 11.7% male-

headed households were subsistence, semicommercialized,
and commercialized wheat producers, respectively. On the
other hand, 16.2%, 14.3%, and 2.6% of female-headed
households were subsistence, semicommercialized, and
commercialized wheat producers, respectively. (e chi-
square test result revealed that the sex of the household head
and level of wheat commercialization had a statistically
significant association at p< 0.01 significance level (Table 5).
From this, we can conclude that the majority of male-headed
and female-headed households were semicommercialized
and subsistence wheat producers, respectively. Moreover,
the survey result indicated that 68.2% and 31.8% of the
respondents were literate and illiterate, respectively. As
depicted in Table 4, 13.8%, 44.2%, and 11% of literate
households were subsistence, semicommercialized, and
commercialized smallholder farmers, respectively. (e chi-
square test result revealed that educational status and level of
wheat commercialization had a statistically significant as-
sociation at p< 0.01 significance level. (is implies that the
majority of the literate smallholder farmers were categorized
under semicommercialized category unlike illiterate small-
holder farmers (subsistence category).

Extension agents bring best practices from other Wor-
edas, zones, and regions and provide supportive services to
improve production potentials of smallholder farmers.
(erefore, to capture this variable, extension service was
incorporated in the analysis. (e result indicated that 28.6%
of extension service users and 25.3% of extension service
nonusers were semicommercialized and subsistence wheat
producers, respectively. (e association between extension
service and level of wheat commercialization was statistically
significant at p< 0.01 significance level. Besides extension
service, credit service is one way of improving smallholder
farmers’ production and productivity. Smallholder farmers’
ability to purchase inputs such as improved seeds, fertilizer,

Table 2: Definition, measurement, and expected signs of hypothesized variables.

Variable name Definition of variables Measurement Expected sign
SEXOFHH Sex of household head 1 if male-headed, 0 otherwise +
EDUSTATUS Educational status 1 if literate, 0 otherwise +
DEPNDRATIO Dependency ratio Ratio −

ANNINCOME Annual income Ethiopian birr +
OXENOWN Number of oxen owned Number +
LANDSIZE Land size (wheat) Hectare +
FARMEXPE Farming experience (wheat) Year +
EXTENSERV Extension service 1 if user, 0 otherwise +
CREDITSUT Credit service utilization 1 if user, 0 otherwise +
MISTARKETD Market distance Walking minute −

Table 3: Summary statistics of level of wheat commercialization.

Level of commercialization
Wheat commercialization index

Number (%)
Minimum Maximum Mean Standard deviation

Subsistence 0.1 0.25 0.21 0.04 36 (23.4)
Semicommercialized 0.28 0.50 0.38 0.07 80 (51.9)
Commercialized 0.53 0.95 0.73 0.11 38 (24.7)
Total sample 0.1 0.95 0.43 0.21 154 (100)
Source: own survey (2018).
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herbicides, and pesticides tied with credit service. Farmers
using credit service can minimize their financial constraints
and buy inputs more readily than nonusers of credit services.
(us, access to credit service increases the production of
crops in general wheat production in particular, but the
survey result indicated that the majority of credit users and
nonusers were semicommercialized farmers which implies
that credit service had no significant association with the
level of wheat commercialization.

3.3. Relationship between Continuous Variables and the Level
of Commercialization. (e result of this study revealed that
the average dependency ratio for subsistence, semi-
commercialized, and commercialized smallholder farmers
was 0.63, 0.53, and 0.31, respectively. (is implies that the
dependency ratio of subsistence smallholder farmers is
higher than that of semicommercialized and commercialized
smallholder farmers. (is mean difference was statistically
significant at p< 0.01 significance level (Table 6). On the
contrary, the average numbers of oxen for commercialized
smallholder farmers (5.45) were higher than that of semi-
commercialized (2.91) and subsistence (2.74) smallholder
farmers. F-test was employed to evaluate the mean oxen
difference among the level of wheat commercialization. (e
result indicated that the mean difference was statistically
significant at p< 0.01 significance level.

Similarly, the average income of subsistence, semi-
commercialized, and commercialized smallholder farmers
was 9378.70, 17865.61, and 24163.04 Ethiopian birr (ETB),
respectively. (is mean difference was statistically signif-
icant at p< 0.01 significance level. Correspondingly, the

average land size allocated to wheat production of com-
mercialized farmers was 2.91 ha, which was higher than the
average land size of semicommercialized (1.07 ha) and
subsistence smallholder farmers (0.91 ha). (e mean dif-
ference was statistically significant at p< 0.01 significance
level. (is implies that land size allocated to wheat pro-
duction increases the smallholder farmers’ wheat com-
mercialization. Likewise, the average farming experience of
smallholder farmers in wheat production of commercial-
ized farmers (34.5 years) was more than semi-
commercialized (19.7 years) and subsistence (17.9 years)
smallholder farmers. (is indicated that having more ex-
perience in wheat production increases the wheat com-
mercialization level of smallholder farmers. (e F-test
result indicated that the mean farm experience difference
among wheat commercialization levels was statistically
significant at p< 0.01 significance level.

Moreover, market distance is the most important vari-
able to determine smallholder farmers’ participation in the
market to sell their produce. (e presence of surplus agri-
cultural production is not an end to improve the living
standard of smallholder farmers. (e issue of infrastructure
particularly market access serves as a backbone to transport
production from a surplus area to deficit areas. In light of
this explanation, distance from the nearest market was in-
corporated as an independent variable, and its relationship
with the level of wheat commercialization was measured.
Based on the survey result, the average distance from the
nearest market for subsistence, semicommercialized, and
commercialized smallholder farmers was 152.80, 147.56, and
94.55 minutes, respectively. (e mean difference was sta-
tistically significant at p< 0.01 significance level.

Table 4: Amount of wheat produced, consumed, and sold in quintal.

Wheat production
Level of wheat commercialization

F-test
Subsistence Semicommercialized Commercialized

Amount of wheat produced 29.48 34.43 70.73 28.618∗∗∗
Amount of wheat consumed 22.76 19.83 24.18 1.584
Total quantity sold 6.72 14.60 46.55 87.14∗∗∗
Value of wheat produced 23187.88 27119.68 37186.82 6.04∗∗∗
Value of wheat sale 4615.06 10414.28 28237.78 47.83∗∗∗

Source: own survey (2018).

Table 5: Summary statistics of categorical variables and level of commercialization.

Variables Categories
Level of wheat commercialization

Subsistence Semicommercialized Commercialized Total samples Chi-square testNumber (%) Number (%) Number (%)

Sex of household head Male 25 (16.2) 60 (39) 18 (11.7) 103 (66.9) 10.11∗∗∗Female 25 (16.2) 22 (14.3) 4 (2.6) 51 (33.1)

Educational status Literate 20 (13) 68 (44.2) 17 (11) 105 (68.2) 27.36∗∗∗Illiterate 30 (19.5) 14 (9.1) 5 (3.2) 49 (31.9)

Extension service User 11 (7.1) 44 (28.6) 12 (7.8) 67 (43.5) 13.94∗∗∗Nonuser 39 (25.3) 38 (24.7) 10 (6.5) 87 (56.5)

Credit service User 18 (11.7) 28 (18.2) 5 (3.2) 51 (33.1) 1.29Nonuser 32 (20.8) 54 (35.1) 17 (11) 103 (66.9)
Source: own survey (2018).

Advances in Agriculture 7



3.4. Econometric Model Result. (e beta regression model
was applied to analyze the determinants of the wheat
commercialization index score. For this purpose, ten ex-
planatory variables were incorporated into the model to
analyze the factors affecting wheat commercialization. (e
model result indicated that smallholder farmers’ wheat
commercialization is influenced by several socioeconomic
and institutional factors. (e chi-square value indicated that
the parameters included in the model taken together are
significantly different from zero at p< 0.01 significance level.
Table 7 presents the sign, magnitude, statistical tests, and
significance level of each explanatory variable. Among the
variables, educational status, number of oxen, land size
allocated to wheat production, farming experience in wheat
production, extension service, and market distance had a
statistically significant effect on wheat commercialization at
p< 0.01 significance level. On the other hand, annual in-
come had a statistically significant effect on wheat com-
mercialization at p< 0.1 significance level (Table 7).

4. Discussion

In the study area, wheat commercialization was influenced by
socioeconomic and institutional factors. For example, the es-
timated coefficient of educational status shows a positive effect
on wheat commercialization. (e marginal effect result indi-
cates that wheat commercialization will be increased by 4.33%
if the household head is literate. (is entails that an increase in
the number of literate household heads increases the amount of
wheat production and volume of wheat marketed surplus
because educated household heads adopt best practices to
increase their production and productivity which in turn in-
creases the volume they will supply to themarket. Additionally,
literate household heads have better awareness about the
benefits of using improved agricultural technologies to increase
wheat production and productivity besides the opportunity
cost of using backward agricultural practices than illiterate
household heads. Furthermore, education enables the house-
hold heads to understand market dynamics in terms of de-
mand, supply, and market prices to make the appropriate
decision about the volume of wheat supplied to the market.
Bekele et al. [47], Mohammed et al. [46], and Tufa et al. [63],
who conducted studies on teff, wheat, and horticultural crops
commercialization in Ethiopia, found a positive and significant
effect of educational status on commercialization.

(e annual income of the previous year is another
variable that had a statistically significant and positive effect

on wheat commercialization. (is entails that the house-
holds who have higher annual income have higher wheat
commercialization than their counterparts. (e marginal
effect result of the model indicates that a unit increase in
annual income of the households will result in a 2.4% in-
crease in wheat commercialization. In Ethiopia, particularly
in Debre Elias Woreda, smallholder farmers are constrained
by chronic cash shortage to purchase improved agricultural
inputs for wheat production. From this, we can conclude
that having more cash income increases the smallholder
farmers’ agricultural input purchasing power. (is finding is
consistent with previous similar studies [37, 44].

Similarly, several oxen owned by the households had a
significant and positive effect on wheat commercialization at
p< 0.01 significance level. As the number of oxen owned by
the households’ increases, the smallholder farmers’ extent of
wheat commercialization would be increased. In Ethiopia,
particularly in the study area, an ox is the major source of
traction power. Wheat production requires at least three
tillage frequencies to get better produce. (erefore, house-
holds who have more number of oxen could meet the
standard tillage frequency of wheat production than their
counterparts. Additionally, more number of oxen owners
provide oxen hire service for others. (is indicates that
having more oxen increases the financial capacity of
smallholder farmers to purchase the best agricultural
practices. As the model result indicated, increasing the
number of oxen by one unit will increase wheat commer-
cialization by 4.33%. (is finding is in line with previous
studies [45].

(e model result confirms that the size of the land al-
located to wheat production and wheat commercialization
had a positive relationship. (e marginal effect result in-
dicates that a one-hectare increase in the size of the land
allocated to wheat production would increase wheat com-
mercialization by 16.88%. (is illustrates that the larger the
land size allocated to wheat production, the higher would be
the output which increases the volume of wheat supplied to
the market. (is indicates that land size is an important
variable to determine smallholder farmers’ participation in
commercial farming. (is result is consistent with previous
studies [8, 36, 64]. Likewise, the coefficient of farm expe-
rience in wheat production had a positive and significant
relationship with wheat commercialization. (is shows that
experienced farmers have more knowledge about wheat
farming, weather forecasting ability, market force dynamics,
use of improved wheat technologies, and good network with

Table 6: Summary statistics of continuous variables (mean) and level of commercialization.

Variables
Level of wheat commercialization

F-test
Subsistence Semicommercialized Commercialized

Dependency ratio 0.63 0.53 0.31 7.09∗∗∗
Number of oxen 2.74 2.91 5.45 31.34∗∗∗
Annual income 9378.7 17865.6 45976.4 26.98∗∗∗
Land size 0.91 1.07 2.91 14.46∗∗∗
Farming experience 17.86 19.79 34.5 7.84∗∗∗
Market distance 152.8 147.56 94.55 59.59∗∗∗

Source: own survey (2018).
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market actors which increases wheat production, produc-
tivity, and quantity supplied to the market. (e marginal
effect result revealed that a year increase in farm experience
in wheat production will result in an 8.32% increase in wheat
commercialization. (is result is consistent with previous
studies [8, 37, 64].

As it was hypothesized, extension service had a positive
relationship with wheat commercialization. (is implies that
extension service users could adopt improved wheat tech-
nologies and have the better technical skill to manipulate
improved wheat technologies and the opportunity cost of
using obsolete agricultural technologies. In addition to this,
extension service providers give training for farm households
about commercial farming and its advantages that would
increase their market participation. (erefore, extension
service is a bridge between farm households’ technology and
management gaps and technology innovators. (e marginal
effect result indicates that being an extension service user will
increase wheat commercialization by 5.92%. Conversely,
market distance had a negative and significant effect on wheat
commercialization.(emodel result revealed that an increase
in market distance will decrease wheat commercialization by
10.03%.(is indicates that smallholder farmers who live near
to the market are more likely to have a higher level of wheat
commercialization than those who are further away from the
market. (e closer the smallholder farmers are to the output
market, the higher the wheat commercialization level due to
better information access on the dynamics of market forces
and reduced transportation costs.(e findings by Hailua et al.
[36], Mazengia [8], and Tufa et al. [63] indicated that market
distance and commercialization level had a negative and
significant effect on commercialization, consistent with the
result of this study.

5. Conclusion

Motivated by the gaps of previous studies and wheat po-
tential of Debre Elias Woreda, this study was undertaken to
measure the level of wheat commercialization and examine
factors that hamper wheat commercialization using the
output commercialization index and the beta regression

model, respectively. (e result indicated that the majority of
smallholder farmers are semicommercial wheat producers.
In general, smallholder farmers in the study area have a huge
potential in wheat commercialization as compared to other
wheat-producing areas. (erefore, smallholder wheat pro-
ducer farmers should be encouraged to efficiently participate
in the wheat output market to improve their living stan-
dards. Additionally, intervention strategies that increase
wheat productivity should also be implemented to enable
smallholder farmers to produce a marketable surplus to
satisfy input demands of macaroni, spaghetti, wheat powder,
and bakery factories which have been established in and
around Debre Elias.

Moreover, the econometric model result indicated that
educational status, annual income, number of oxen, land size
allocated to wheat production, farming experience in wheat
production, extension service, and market distance had a
statistically significant effect on wheat commercialization.
(e findings of this study indicate that an attempt to increase
smallholder farmers’ participation in the output market
should give special attention to significant explanatory
variables. Especially, an increase in oxen ownership in-
creases the commercialization of smallholder wheat pro-
ducer farmers. Hence, special priority should be given to
mechanized farming to scale up the production capacity of
smallholder farmers which leads to a high degree of wheat
commercialization. (e annual income of the previous year
positively influenced smallholder farmers’ wheat commer-
cialization. (is indicates that income is an important
variable that affects the participation of farm households in
the input and output markets. Consequently, policymakers
and smallholder farmers should design strategies to diversify
their income sources to strengthen their financial capacity.
Additionally, land size allocated to wheat production had a
positive effect on wheat commercialization. As a result, land
productivity-enhancing technologies should be designed
and implemented. Besides this, land resources are limited in
the study area. (erefore, output-output production-based
education, training, and extension service should be exe-
cuted to increase land productivity to surge smallholder
farmers’ participation in the output market.

Table 7: Parameter estimates of the beta regression model.

Variables Coef. Std. err. z-value p> z Marginal effect
Sex of household head −0.0219 0.0749 −0.2900 0.7700 −0.0046
Educational status 0.2054∗∗∗ 0.0798 2.5700 0.0100 0.0433
Dependency ratio −0.1238 0.1087 −1.1400 0.2550 −0.0261
Annual income 0.1137∗ 0.0591 1.9200 0.0540 0.0240
Number of oxen owned 0.2053∗∗∗ 0.0729 2.8200 0.0050 0.0433
Land size (wheat) 0.8003∗∗∗ 0.0980 8.1700 0.0000 0.1688
Farming experience (wheat) 0.3944∗∗∗ 0.0803 4.9100 0.0000 0.0832
Extension service 0.2805∗∗∗ 0.0693 4.0500 0.0000 0.0592
Credit service utilization 0.0532 0.0731 0.7300 0.4660 0.0112
Market distance −0.4755∗∗∗ 0.0865 −5.5000 0.0000 −0.1003
Constant −0.2269 0.7410 −0.3100 0.7590
LR chi2 (10) 245.44∗∗∗
Log-likelihood 157.07
Observations 154
Source: own survey (2018); ∗ and ∗∗∗significant at p< 0.01 and 0.1, respectively.
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Moreover, the distance from the nearest market nega-
tively affects smallholder farmers’ wheat commercialization.
(erefore, wheat commercialization should be improved by
investing in necessary facilities like market access, market
infrastructure, road, and transportation service.
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