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Determinants of
commercialization among onion
producer households in southern
Ethiopia: a double hurdle
approach

Melkamu Tilaye Wondim* and Guta Bukero Geyo

Ethiopian Institute of Agricultural Research, Wondo Genet Agricultural Research Center, Agricultural

Economics Research, Shashemene, Ethiopia

This study examined the determinants of onion commercialization of

smallholder farmers in the Wolayita and Gomo zones of southern Ethiopia.

Both primary and secondary data were used in this study. Primary data were

collected from randomly selected 160 onion producers by using a structured

questionnaire. Both descriptive statistics and the double-hurdle econometric

model were employed in the analysis. The descriptive statistics indicated that

the mean commercialization level of smallholder farmers in the study area

was 79.51%, highlighting that onion producers in this region primarily focus

on marketing their produce. Using the econometric model the first-stage

double hurdle results revealed that family size, farming experience, frequency of

extension contacts, and distance to the nearest market were factors significantly

a�ecting the market participation decision of onion producers. The second

stage of the double hurdle results indicates that education level, family size,

frequency of extension contacts, land size allotted for onion production,

and distance to the nearest market were factors that significantly a�ected

the level of onion commercialization. Therefore, policies aimed at increasing

farmers’ access to better road networks and transportation facilities, improving

access to education, promoting agricultural training programs, and improving

extension services are recommended to improve the commercialization of

onion production.
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1 Introduction

Ethiopia’s economy depends primarily on agriculture, with smallholder farmers

cultivating 95% of the country’s farmland and producing 90% of its total agricultural

production (Kusse et al., 2022). Agriculture is an essential driver of economic growth in

Ethiopia. Crop and livestock production account for roughly 65 and 25% of agricultural

GDP (ITA, 2024). Agriculture contributed 20.6% to poverty reduction, 37.2% to GDP,

78% to export income, and 75% to employment opportunities (World Bank, 2017). The

GDP contribution of agriculture is growing in absolute terms over time, although the

sector’s share of the national GDP has been declining over time (Trading Economics,

2024). Ethiopian agriculture is dominated by small-scale farming. Around 67.5% of farmers

have farmland of <4 hectares, and the average small farm size is 0.9 ha. Only 1.8% of
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farming households are operating on a farm size of more than 15

hectares (Kirui, 2019). Ethiopia’s overall economy is dependent on

the growth of the agricultural sector, to which smallholder farmers

make a significant contribution to the country’s overall agricultural

growth. The movement of the agriculture sector depends entirely

on what is happening in the smallholder subsector (MoARD, 2010;

NBE, 2019).

Agricultural commercialization refers to the increase in the

proportion of the supply of agricultural output that is sold,

instead of the quantity of agricultural output used by farm

households for home consumption (Olwande et al., 2015; Minot

et al., 2022). There are numerous perspectives and definitions of

agricultural commercialization. It can be viewed as either a static

or dynamic process over time. The static form of smallholder farm

commercialization could be seen as a measure of the strength

of the linkage between farm households and markets at a given

point in time. This household-to-market linkage could relate

to output or input markets, either in selling, buying, or both,

including labor (Moti et al., 2009; Tamrat et al., 2023). Considering

farm commercialization as a dynamic process, it could be seen

as a process in which the speed of the share of outputs sold

and inputs purchased changes over time at the household level.

According to this principle, agricultural commercialization occurs

when enterprises involved in agriculture and/or the agricultural

sector as a whole increasingly rely on the market for the sale

of produce and the acquisition of production inputs (Poulton,

2017). The process of agricultural commercialization occurs when

agricultural enterprises and the agricultural sector as a whole rely

more on the market to sell their produce and buy labor and

other production inputs (Poulton, 2017). Commercialization of

smallholder agriculture refers to the transition from subsistence

to market-oriented farming, which can result in increases in

production, income, and employment, as well as a decrease in

poverty. Agricultural commercialization also improves the food

supply in urban areas, with broader growth and welfare effects

(Barrett, 2008; Carletto et al., 2017; Ogutu and Qaim, 2019).

Vegetable production, which involves commercial state farms,

private commercial farms, and smallholder farming, is a vital

economic activity in Ethiopia (Hagos et al., 2018). Onion (Allium

cepa) is one of the most significant vegetable crops worldwide.

Onion has mainly grown as a food source, is used as a cousin,

and is a valuable addition to various dishes. In Ethiopia, it is

grown mainly for its bulb, which is widely used for its flavoring

properties, daily stews, and other applications in vegetable food

preparation (Goldman, 2011; AgroBIG, 2016). Because of these

significant advantages, onion production is increasing in the

country’s many agro-ecologies in small-scale production systems,

being one component of commercialization and a daily source

of income for both rural and urban populations (Muluneh et al.,

2019). Onion is an important economic center in Ethiopia because

of its ease of cultivation, higher yield per hectare, and the

irrigation system that increases onion production from time to

time. In Ethiopia, the total area under onion production was

about 38,952.58 ha, of which 3,460,480.88 tons were produced in

2020/2021, with an average yield of about 8.8 t ha−1. However,

productivity is significantly lower than the global average of onion

productivity, which is 18.8 t ha−1 (CSA, 2021).

Wolayita and Gomo zones are among the potential onion

production zones of South Region Ethiopia. Despite the livelihood

contribution of onion commercialization, so far as the author’s

knowledge is concerned, in the study areas, there have been

no similar studies on the commercialization and level of

commercialization of onion producers in study areas. To fill this

gap, this study aimed to investigate the determinants of onion

commercialization and the level of commercialization. In addition,

some related studies conducted in different areas did not conduct

model specification tests to select an appropriate model for their

dataset. For example, Taye et al. (2018) used the Heckman two-

stage model to analyze the determinants of commercialization of

smallholder onion farmers in Fogera district, Ethiopia; Engida et al.

(2021) used the Tobit model for analyzing commercialization and

intensity of commercialization of sorghum in Southwest Ethiopia;

Dubale et al. (2022) used a double hurdle model to analyze the

commercialization level and determinants of market participation

of smallholder wheat farmers in northern Ethiopia; Ater et al.

(2021) analyzed the Factors Influencing the commercialization

of Horticultural Crops Among Smallholder Farmers in Juba,

South Sudan Using Tobit Model; Zelalem et al. (2023) used

the Double Hurdle model to analyze the commercialization and

level of commercialization of teff growers and determinants in

west Ethiopia. However, there is limited empirical evidence on

the commercialization of onion in Ethiopia and in the study

area in particular. Smallholder farming typically experiences low

productivity in agriculture-based economies due to a lack of access

to necessary inputs such as land, better seeds, fertilizers, irrigation,

technology, and expertise. Furthermore, there are notable deficits

in institutional support and infrastructure, as well as a general

lack of market orientation (Bezabih and Hadera, 2007; Moti,

2007; MoFED, 2010, 2016). Some empirical studies indicated

that infrastructure, market conditions, household resources, and

particular household characteristics all have a major impact on

smallholder agricultural commercialization (Berhanu et al., 2009;

Berhanu and Moti, 2010). Addressing the commercialization

difficulties faced by farmers through a well-designed policy will

have a significant impact on enhancing commercialization and

positively contribute to the country’s economy as well. Therefore,

it is important to identify the factors that affect the onion

commercialization of smallholder farms to use it as an input in

policy designing. This study aimed to fill the research gap by

identifying specific factors influencing onion commercialization

and assessing its extent in Diguna Fango and Mirab Abaya districts

where no past empirical evidence addressed the issue in the area.

2 Methodology

2.1 Description of the study area

The study was conducted in major onion-producing regions

of the South Region of Ethiopia. The study was conducted in the

largest onion producers in the Digna Fango district of Wolayita

zone and Mirab Abaya district of Gamo zone in the South regional

state of Ethiopia. Mirab Abaya Wereda (district) is located 225 km

south of Hawassa, covering a total area of 1,405 km². Of this area,
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17,437 hectares are used for farming. The wereda’s elevation ranges

from 1,100 to 2,900 meters above sea level. It receives an average

annual rainfall between 800 and 1,600mm, with temperatures

typically ranging from 24 to 30◦C (Direslgne et al., 2016). Diguna

FangoWoreda is located 42 km east of the zonal city Wolaita Sodo,

73 km southwest of Hawassa, and 300 km south of Addis Ababa.

Geographically, the woreda lies between 6◦45′00′′ and 7◦5′00′′ N

latitude, and 37◦58′00′′ and 38◦8′00′′ E longitude (Aklilu et al.,

2020).

2.1.1 Sources and method of data collection
The survey was conducted in Gomo and Wolayita zones,

South Regional State of Ethiopia. For the study, both primary and

secondary data were collected. The field survey was conducted

in 2019 to collect data from primary and secondary sources.

Primary data were collected from randomly selected onion-

producing households using a semi-structured questionnaire, with

trained enumerators conducted face-to-face interviews under the

researcher’s supervision. The questionnaire used to collect primary

data fron respondents includes both closed-ended and open-

ended components to gather detailed information about the

issue under study. The questionnaire was pretested and amended

based on the feedback obtained to ensure validity and reliability.

Before the commencement of the survey, training was provided

to enumerators. Then data were collected using these trained

enumerators from March to June 2019. Secondary data were

collected from the Central Statistical Agency (CSA), Office of

Agriculture and Rural Development, FAO, International Research

Institution Report, and Online publications. Finaly triangulation of

data sources were used to increase validity of the results.

2.2 Sampling procedure and sample size

A multi-stage random sampling technique was employed to

select the study locations and onion-producing households. In the

first stage, the Wolayita and Gamo zones of the South Region

were selected purposively based on their potential for onion

production. The Second Mirab Abaya district of Gomo zone and

Dugna Fango districts of Wolayita zone were selected based on

their highest potential for onion production. Thirdly two onion-

producing kebeles from each district, that is Bilate Chericho and

Bilate Eta kebeles of Diguna Fango district and Kola Muleta and

Yayke of kebeles of Abaya district were randomly selected. Finally,

respondents were selected using a random lottery method from

a list of onion growers, with data obtained from the district and

kebele agricultural offices. Farmers from each kebele were chosen

based on probability proportional to the size of the population

within each kebele. In total, 160 respondents were selected using

Yamane’s (1967) formula.

n =
N

1+ N(e)2
=

2100

1+ 2100(0.076)2
= 159.94∼ 160

Where: where n is the sample size; e is the level of precision (e

= 7.6%) and N is total number of onion producers in the sampled

districts (N = 2,100).

2.3 Method of data analysis

The collected data were analyzed using descriptive and

econometric methods of data analysis. For the descriptive

analysis, mean, frequency, and percentages were used. Inferential

statistical tests such as t-test and chi-square test were used for

the existence of any statistically verifiable differences among

households participating in the onion market and their counterpart

non-market participants. Under econometric analysis, double-

hurdle model was used to estimate market participation decisions

and the level of commercialization of onion producers.

2.3.1 Model specification
Following the work of Von-Braun (1994), the Household

Commercialization Index (HCI) formula is given as:

HCI =
Total value of Onion sales

Total value of Onion produced

A commercial index value of zero implies non-

commercialization of onion while the closer it is to one, the

higher the degree of onion commercialization.

Various limited dependent variable models including the

double-hurdlemodel, Heckman two-stagemodel, and Tobitmodel,

are employed to examine cropmarket participation and its intensity

of participation. But, themodel specificationmainly depends on the

purpose of the study and the type of data available. Our dependent

variable is Onion crop commercialization index which ranges from

0 to 1, and has no missing values. Becuse heckman’s two-stage

model is designed to correct for sample selection bias in a situation

where the dependent variable is only observed for part of the

population due to some selection process (e.g., only commercilized

households have observed sales data). The 0′s in this case would

indicate unobserved data rather than actual outcomes. In this case

the 0 values in our data are not due to selection bias but are

instead real observations that is, households who genuinely have

zero commercialization index or zero sales, using the Heckman

two stage model could lead to incorrect conclusions because it

assumes those zeros are unobserved or missing due to selection

bias. Therefore, Heckman would attempt to “correct” something

that does not need correcting, leading to biased estimates. Thus,

heckman’s two-stege model is not an appropriate econometric

model for this data set. Hence, the Tobit model and double hurdle

models were compared using the model-specified test (Komarek,

2010). Based on the model specification test result as indicated

results and the discussion section of limited dependent variables

model specification of Tobit, and Double hurdle, the double hurdle

model is appropriate for this dataset as compared to the Tobit

regression model.

According to Wooldridge (2002), the Tobit model assumes

that the household’s decision to sell and how much to sell if

the sale occurs is determined by the same mechanism. With

the model specification test discussed later below and shown

as well in the model result, Tobit does not fit this research

dataset following the specified test. Double hurdle fittest model

for this dataset. Cragg’s or double hurdle model has two hurdles

to overcome before observing the positive value of the dependent
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variable. First is the decision to be made about whether to

consider a change or not. Then, a decision on the amount of

the change is taken (Cragg, 1971). According to Newman et al.

(2001), the first hurdle involves the choice of to sell or not to

sell onion production (market participation decision), whereas

the second hurdle concerns the level of commercialization of

the producer choices (quantity of sales decision). It indicates

that a producer makes two decisions concerning the sale of

onion production.

According to Humphreys (2013), the standard likelihood

ratio test can be used to test the double-hurdle model against

the Tobit model since the Tobit model is nested in the

double-hurdle model. That is, the Tobit model can be derived

from the double-hurdle model by restricting the parameters

of the probit model to be equal to the parameters of the

truncated regression.

If LLprobit is the log-likelihood of probit model, LLtruncreg is

the log-likelihood of truncated regressions and LLtobit is the log-

likelihood value of Tobit model. Then, the likelihood ratio test (LR)

can be carried out as follows:

Tobittest (LR) = −2 ∗ (LLprobit + LLtruncreg − LLtobit) (1)

The test statistic has a χ
2 distribution with degrees of freedom

equal to the number of parameters that are included in the

regression (Tobit = truncated = probit), plus the intercept. With

the null hypothesis, the Tobit model is a better fit than the

double-hurdle model. However, on the other hand, rejection of

the null hypothesis means that the double-hurdle model is a better

alternative to the data.

According to Moffatt (2005), the equations for the double

huddle can be written as:

First hurdle that presents the onion market participation

decision is expressed as Equation 2:

d
∗

i = X1iβ1 + εi, εi ∼ N (1, 0)

di = 1 if d
∗

i > 0

di = 0 if d
∗

i ≤ 0

(2)

The second hurdle, which represents intensity

commercialization, is modeled as a truncated regression as

follows (Equation 3):

y
∗

i = X2iβ2 + ui, ui ∼ N (0, σ 2)

yi = y
∗

i if y
∗

i > 0, or di = 1; yi = 0 if y
∗

i ≤ 0, (3)

Where; i represent the ith household head; X1i and X2i are

vectors of explanatory variables; d∗i is the latent or unobserved

market participation decision; β1 and β2 are the corresponding

vectors of parameters to be estimated; yi is the observed amount

of commercialization in the market; and y∗i is the latent or

unobserved amount of commercialization to the market; and εi

and ui are uncorrelated normally distributed error terms for both

decisions, respectively.

According to Humphreys (2013), the Cragg hurdle assumes

no correlation between εi and ui (σ12 = 0) is estimated by the

following likelihood function (Equation 4):

L =

∏

0

[

1− 8

(

x1iβ1

σ1

)]

∏

1
8

[

x1iβ1

σ1

]

1

σ2
φ

(

yi − x2iβ2

σ2

)

(4)

The likelihood of the probit model and the truncated regression

model under the assumption of independent error terms is the

likelihood of the Cragg hurdle model. In this case, the first two

terms on the left-hand side are the probit model for participation

and the third term is a truncated regression model.

2.4 Definition of variables and hypothesis

2.4.1 Dependent variables
2.4.1.1 Market participation

It is a dummy variable that indicates the participation of the

household in the market that is regressing in the first step of the

two-step estimation procedure. If the household participates in the

onion market, it takes a value of one. However, it takes a value of

zero for households that do not participate in the onion market

during the production season.

2.4.1.2 Commercialization index of households (HCI)

It is a continuous variable in the second step of the selected

model. It is measured in the commercialization index and

represents the actual level of commercialization of onionsmarketed

by farm households during the production season.

2.4.2 Explanatory variables
Explanatory factors include demographic, socioeconomic, and

institutional factors that affect onion commercialization and the

level of commercialization. Table 1 presents a list of explanatory

variables expected to affect onion market participation, the level

of onion commercialization, and the hypothesized direction of

association with the dependent variables. They were hypothesized

based on the reviewed literature and economic theory.

3 Results and discussions

3.1 Descriptive statistics

This section provides an analysis of the demographic,

socioeconomic, and institutional factors affecting onion producer

households. The pertinent details are presented in Tables 2, 3.

3.1.1 Age
The minimum and maximum age of household were 20 and 64

years, respectively, while in terms of onion market participation,

the average age of household head was 39.26 years for market

participants and 45.5 years for non-market participants. The t-test

result shows that the mean difference was statistically significant

at 1% level, indicating that there is a variation in households in
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TABLE 1 Variables and hypothesis.

Variables Units of measurement Expected e�ect

Dependent variables

Market participation (MP) Dummy (1, who participates in onion market, 0, otherwise)

Onion commercialization of households Index of ratio of sales to output ranges from 0 to 1 (1, high level commercialization, 0, no commercialization)

Independent variables

Age of household head Years +

Education level Years of schooling (0, illiterate) +

Family size Number (number of members in a household) –

Farming experience Years (years of farmers experience in agriculture) +

Frequency of extension contact Number visits by agricultural extension agents +

Livestock holding Tropical Livestock Unit (TLU) +

Land size allotted for onion Amount land size in hectare (ha) +

Distance to the nearest market Distance farm household to nearest market in

kilometer (km)

–

Access to training Dummy of participation in trainings (1 yes, 0,

otherwise)

+

TABLE 2 Summary of continuous variables.

Variables Mean Overall mean t-stat.

Market participants Non-market participant

Age of household head 39.26 45.50 40.20 2.90∗∗∗

Education level 6.96 3.83 6.49 −3.90∗∗∗

Family size 4.93 7.13 5.26 4.93∗∗∗

Farming experience 17.24 17.42 17.27 0.09

Frequency of extension contact 2.51 1.21 2.32 −4.11∗∗∗

Livestock ownership (TLU) 9.18 8.61 9.10 −0.62

Land size allotted for onion (ha) 0.57 0.49 0.56 −1.51

Distance to nearest market (km) 1.14 1.77 1.23 3.38∗∗∗

∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1.

Source: Own computation using survey data, 2019.

TABLE 3 Summary of dummy variable.

Variables Category Market
participants (%)

Non-market
participant (%)

Overall (%) χ2-stat.

Access to training Yes 75 70.83 25.63 0.19

No 25 29.17 74.38

Source: Own computation using survey data, 2019.

terms of the average age of household heads between onion market

participants and non-participants (Table 2; Appendix Table A1).

3.1.2 Education level
The minimum and maximum education levels of household

heads were 0 and 12 years of schooling, respectively, while in

terms of onion market participation, the average education level

of households was 6.96 years of schooling for market participants

and 3.83 for non-market participants. The t-test result shows that

the mean difference was statistically significant at 1% indicating

that there is variation in the household head in terms of average

education level of household heads between market participants

and non-participants (Table 2; Appendix Table A1).

3.1.3 Family size
Theminimum andmaximum family sizes of households were 1

and 10, respectively, while in terms of onion market participation,

the average household size was five for market participants and
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seven for non-market participants. The t-test result shows that the

mean difference was statistically significant at 1% level, indicating

that there is variation in households in terms of average family

size between market participants and non-participants (Table 2;

Appendix Table A1).

3.1.4 Farming experience
The minimum and maximum farming experience of

households was 2 and 40 years, respectively, while in terms

of onion market participation, the average household farming

experience was 17.24 for market participants and 17.42 for

non-market participants. The t-test result shows that the mean

difference was insignificant, indicating that there was no variation

in households in terms of average farming between market

participants and non-participants (Table 2; Appendix Table A1).

3.1.5 Frequency of extension contact
The minimum and maximum frequency of extension contact

of households was 0 and 5 times, respectively, while in terms of

onion market participation, the average frequency of extension

contact was 2.51 for market participants and 1.21 for non-market

participants. The t-test results show that the mean difference was

statistically significant at 1% indicating that there is a variation

of households in terms of the average frequency of extension

contact between market participants and non-participants (Table 2;

Appendix Table A1).

3.1.6 Livestock ownership
The minimum and maximum livestock ownership in terms

of tropical livestock units for households were 0.195 and 17.21,

respectively, while in terms of onion market participation, the

average livestock ownership was 9.18 for market participants and

8.61 for non-market participants. The t-test result shows that

the mean difference was statistically insignificant, indicating that

there was no variation in households in terms of average livestock

ownership between market participants and non-participants

(Table 2; Appendix Table A1).

3.1.7 Land allotted to onion
the minimum and maximum land size allotted for onion

production by households was 0.125 and 1 hectare, respectively,

while in terms of onion market participation, the average

land allotted to onion production was 0.57 hectare for market

participants and 0.49 hectare for non-market participants. The

t-test result shows that the mean difference was statistically

insignificant, indicating that there was no variation in households

in terms of average land size allotted for onion production

between market participants and non-participants (Table 2;

Appendix Table A1).

3.1.8 Distance to the nearest market
the minimum and maximum distance to the nearest

marketplace of households was 0 and 3 kilometers, respectively,

while in terms of onion market participation, the average distance

to the nearest marketplace was 1.14 kilometers for market

participants and 1.77 kilometers for non-market participants.

The t-test results show that the mean difference was statistically

significant at 1% level, indicating that there was variation in

households in terms of the average distance to the nearest market

between market participants and non-participants (Table 2;

Appendix Table A1).

3.1.9 Access to training
The results in Table 3 show that 74.38% of households had

access to training, whereas 25.63% of households had no access to

training on improved onion production. As shown in Table 75% of

market participants had access to training, whereas 25% of market

participants had no access to training. On the other hand, out of

non-market participants, 70.83% of non-market participants had

access to training while 29.17% of non-market participants had no

access to training. The results of the chi-square test show that access

to training was statistically insignificant, indicating that there was

no association between market participation and access to training

for households.

3.2 Econometric results

As mentioned in the research method of model specification,

the double-hurdle model is evaluated against the Tobit model

specification. The test statistic for the log-likelihood ratio test of

onion commercialization is (LR= 250.93) which by far exceeds the

critical χ2 value of 23.209 at the 1% level of statistical significance

and 10 degrees of freedom. This reveals that the double-hurdle

model is appropriate against Tobit. A full double hurdle model is

appropriate for the dataset if there is a correlation between error

terms of participation and level of participation in the onionmarket

(Humphreys, 2013; Engel and Moffatt, 2014). For this data full

double hurdle is not appropriate since the IMR is insignificant (has

a p-value of 0.13), indicating that there is no correlation between

the error terms (see Table A2). Thus, the Cragg hurdle model of

double-hurdle model was appropriate for this dataset.

3.2.1 Determinants of onion market participation
The results for the determinants of market participation are

estimated using the probit model, and the first step of the double

hurdle is displayed in Table 4. The likelihood ratio chi-square

(LR chi-square) value of the probit model is 54.71 is statistically

significant at 1% indicating that the explanatory variables in the

model explain the probability of participating in onion markets.

Out of the nine explanatory variables included in the model, four

variables that were found to significantly influence the probability

of participation in the onion market of producers in the study area

are discussed as follows.

3.2.1.1 Family size

Family size has negatively affected the likelihood of onion

market participants at the 1% level of significance. The marginal

effect shows that an additional member increase in family size in
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TABLE 4 Regression result for double hurdle model of onion commercialization.

Variables 1st hurdle Std. err. Marginal
e�ect

2nd hurdle Std. err. Marginal
e�ect

Age of household head 0.002 0.031 0.0002 0.002 0.002 0.002

Education level (years) 0.046 0.052 0.004 0.012∗∗∗ 0.003 0.012

Family size −0.425∗∗∗ 0.120 −0.041 −0.013∗ 0.007 −0.013

Farming experience

(years)

0.070∗∗ 0.032 0.007 0.001 0.002 0.001

Frequency of extension

contact

0. 369∗∗∗ 0.134 0.036 0.030∗∗∗ 0.007 0.030

Livestock ownership

(TLU)

0.021 0.037 0.002 0.001 0.003 0.001

Land size allotted for

onion (ha)

0.130 0.639 0.013 0.099∗∗ 0.044 0.099

Distance to nearest

market (km)

−0.430∗∗ 0.190 −0.042 −0.023∗ 0.012 −0.023

Access to training 0.271 0.358 0.029 0.007 0.024 0.007

Constant 1.528 1.178 0.689 0.080

Pseudo R2 0.404

LR/Wald chi-square (9) 54.71 67.44

Prob > chi2 0.000 0.000

Log-likelihood −40.280 102.00

Observations 160 136

∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1.

Source: own computation using survey data, 2019.

the family decreased the probability of onion producers’ market

participation by 4.1% (Table 4). This indicates that as the number of

family members increases, farm households are more concentrated

on consumption rather than production for the market due to a

lack of sufficient onion surplus production for the market. This

is due to the large number of children who contribute more to

consumption rather than labor for the production of onions. This

result is in line with the findings of Arega et al. (2008) which

stated that a larger household is likely to consume more output,

leaving smaller and decreasing proportions for sale; Gebreslassie

et al. (2015), family size had negative and significant association

with the market participation of the smallholder wheat farmers;

Guta et al. (2020) family size negatively affected vegetable market

participation; Nigus and Tsegaye (2022), found that family size

negatively and significantly affected Avocado market participation.

These findings are in contrast to the findings of Osmani and

Hossain (2015), who found that family size has a positive effect

on smallholder market participation, and Banchamlak and Akalu

(2022) found that family size is positively associated with farmers’

likelihood of participating in vegetable market supply in the Yayo

and Hurumu districts of Ethiopia.

3.2.1.2 Farming experience (years)

Farming experience positively affected the probability of onion

market participants at the 5% level of significance. The marginal

effect shows that an additional year increase in the farming

experience of the household head increases the probability of onion

producers’ market participation by 0.7% (Table 4). This is because

farmers with more farming experience have greater awareness and

knowledge regarding the production and marketing of onions,

as compared to their counterpart onion non-producer farmers;

therefore, they are more likely to take the risk of production

and marketing and participate in the marketing of onions. This

result is inconsistent with Tesfaye (2021), who found that farming

experience positively affected onion commercialization in Ethiopia.

3.2.1.3 Frequency of extension contact

The frequency of extension contact positively affected the

probability of onion market participants at the 1% level of

significance. As shown in Table 4, an extra day of extended visits

by extension workers increases the probability of onion producer

participation in the market by 3.6%. This is because extension

agents consult farmers on modern onion production methods

and provide information on market availability and new and

better varieties that enhance productivity. This result agrees with

the studies conducted by Tesfaye (2021); Banchamlak and Akalu

(2022) found that extension contacts positively affected onion and

vegetable market participation, respectively.

3.2.1.4 Distance to nearest market (km)

Distance to the nearest market negatively affected the

probability of onion market participants at the 5% level of

significance. Themarginal effect shows that an additional kilometer

increase in distance for the household decreases the probability
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of onion producers’ market participation by 4.2% (Table 4). This

is because the further is a household from the onion market,

the more difficult and costly it is to get involved in the onion

market. The closer a farmer is to the market; the easier it is to

take the products to the market because the farmer may not incur

a high transportation cost. This result is in agreement with the

study of Guta et al. (2020), who reported that distance to the

marketplace has a negative and statistically significant influence

on the commercialization of vegetables. Similarly, Berhanu et al.

(2009) found that a large increment in the distance of the nearest

market causes a reduction in the probability of participating in the

maize market. Gizachew (2005) and Holloway and Ehui (2002) also

found that negative relationship between distance to the market

and the probability of participation in the milk market.

3.3 Factors a�ecting the level of onion
commercialization

To determine the factors influencing the level of onion

market commercialization, a truncated model was estimated in

the second step of the double-hurdle model equation. The Wald

chi-square value of the truncated regression model is 67.44 is

statistically significant at 1% indicating that explanatory variable(s)

in the model explain the level of commercialization of onion.

Education level, family size, frequency of extension contact, land

size allotted for onion production, and distance to the nearest

market were found to have significantly influenced the level of

onion commercialization in the onion market (Table 4).

3.3.1 Education level
The education level of household heads affected onion

producers’ level of commercialization positively and significantly

at the 1% significance level. The result of the marginal effect

revealed that a 1-year increase in the level of education of the

household head increased the level of commercialization in the

onion market by 1.2% (Table 4). This is because, as the level of

education of household heads increases, the capacity to analyze

and plan profitable types of farming business increases. The results

of this study are consistent with those of Tadele et al. (2017),

Addisu (2018), Agerie et al. (2020), and Asfaw et al. (2024), who

found that the level of formal education increased the level of

commercialization of wheat, teff, maize, and vegetables.

3.3.2 Family size
Family size is negatively and significantly affected the level of

commercialization at a 10% level of significance. The marginal

effect shows that an increase in the family size decreases the level of

onion commercialization by 1.3% (Table 4). This is because a large

family needs more onion to consume and less amount remains for

sale as compared to small family-size households. This finding is

consistent with that of Gani and Adeoti (2011): Musah et al. (2014)

and Zelalem et al. (2023) who Confirmed that the household’s level

of market participation decreased because of increased family size.

These are in contrast to the findings of Banchamlak and Akalu

(2022), who reported that family size positively and significantly

affected the vegetable market supply.

3.3.3 Frequency extension contact
The frequency of extension contact positively and significantly

affects the level of onion commercialization at the 1% level of

significance. As shown in Table 4, an extra day of extended

visits by extension workers increased the level of onion producer

participation in commercialization by 3%. The positive and

significant relationship of frequency of extension contact indicates

that extension contact improved onion farming households’

ability to acquire new technologies and capacity of production,

which in turn improved productivity and thereby increased

commercialization of onion. This result is in line with the study by

Gezahegn et al. (2022), who found that the frequency of extension

contact positively and significantly affected the quantity of onion

and tomato sold to the market. Similarly, Kassa et al. (2020),

Teklebrhan et al. (2020), and Nigus and Tsegaye (2022) find that

extension contact positively and significantly affects banana, onion,

and avocado levels of market participation.

3.3.4 Land size allotted for onion production
Land size allotted for onion production positively and

significantly affected the level of onion commercialization at the

5% level of significance. As shown in Table 4, a one-hectare

increase in land allotted to onion production increased the

level of onion producers’ level of market commercialization by

9.9%. Households who allocate large plots of land for onion

cultivation can produce more onions in surplus production

beyond household consumption, thereby enabling households to

supply more onion products to the market. This result is in line

with Taye et al. (2018), who found that land allotted to onion

production positively affects the amount of onion supplied to

the market. Similarly, Ibrahim et al. (2021) found that the land

allocated for tomato production positively affects the level of

market participation.

3.3.5 Distance to nearest market (km)
Distance to the nearest market negatively and significantly

affects the level of onion market commercialization at the

10% level of significance. The marginal effect shows that an

additional kilometer increase in distance for the household

decreases the level of onion producers’ market commercialization

by 2.3% (Table 4). This implies that the farther from the

marketing center, the lesser the household’s tendency to participate

in the market. The more likely reason may be the high

transportation cost of products per unit volume of the products.

As a result, households may be discouraged from participating

in the market because of the high transportation cost of

transporting farm produce to the marketplace. This result is

consistent with the studies by Efa et al. (2016), Kassa et al.

(2020), Ibrahim et al. (2021), and Dagmawe et al. (2022), who

found that distance from the center of the marketplace hurts

market participation.
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4 Conclusion and policy implications

This study examined the determinants of onion

commercialization and the level of commercialization among

smallholder farmers in Ethiopia, particularly in the Wolayita and

Gomo zones of the South Region of Ethiopia. The study used

both descriptive statistics to summarize household characteristics

and an econometric model, namely the double-hurdle model,

to uncover several factors influencing market participation and

the level of commercialization in the onion market. The results

of the study showed that the mean level of commercialization

of smallholder farmers in the study area was 79.51%, which

indicates that on average households are mainly producing for

commercial purposes.

The findings revealed that demographic, socioeconomic,

and institutional factors play significant roles in determining

smallholder farmers’ participation and level of commercialization

in the onion market. Family size, farming experience, frequency

of extension contact, and distance to the nearest market are

significant factors affecting the market participation of onion

producers. Educational level, family size, frequency of extension

contact, land size allotted for onion production, and distance

to the nearest market were factors affecting the level of

onion commercialization.

Thus, the following recommendations were made.

To enhance onion commercialization and support smallholder

farmers, policy initiatives should focus on several key areas.

Investing in transportation infrastructure is crucial, as improved

road networks and transportation facilities can lower costs

and facilitate better market access for farmers. Additionally,

expanding educational opportunities and agricultural training

programs will equip farmers with the necessary knowledge and

skills to engage more effectively in the market. Strengthening

extension services, including increasing the frequency of visits, is

essential for providing farmers with up-to-date information on

modern production techniques, market opportunities, and new

varieties. Furthermore, sustained research efforts are needed to

explore additional factors influencing market participation and

commercialization. By addressing these policy issues, governments

and stakeholders can create a more supportive environment for

onion commercialization, ultimately improving productivity and

market access for smallholder farmers.
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